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

March 17, 2022

Mr. Rick Shean, Bureau Chief
Hazardous Waste Bureau

New Mexico Environment Department
2905 E. Rodeo Park Dr. Bldg. 1

Santa Fe, New Mexico 87505

Subject: Updated Redline Strikeout for the Ten-Year Permit Renewal Application Adding
the Modifications Requested in the Class 3 Permit Modification Request for the
Construction and Use of Hazardous Waste Disposal Panels 11 and 12, Waste
Isolation Pilot Plant, Environmental Protection Agency |.D. Number
NM4890139088

Reference: New Mexico Environment Department correspondence from Rick Shean, Chief,
Hazardous Waste Bureau, to Reinhard Knerr, Manager, Carlsbad Field Office, and
Sean Dunagan, Project Manager, Nuclear Waste Partnership LLC; Subject:
Consolidation of Class 3 Permit Modification Request for Panels 11 and 12 with Ten-Year
Permit Renewal Application, Waste Isolation Pilot Plant, EPA 1.D. Number
NM4890139088, dated December 17, 2021

Dear Mr. Shean:

The purpose of this letter is to provide you with the updated redline strike out (RLSO) of the
Permittees’ March 30, 2020, submittal of the Ten-Year Permit Renewal Application. The RLSO
is based on the current Permit, issued by the New Mexico Environment Department (NMED) on
February 11, 2022 and became effective on March 13, 2022. The current Permit includes
modifications submitted to and approved by NMED from March 30, 2020 to February 11, 2022.
The Permittees have added the modifications requested in the July 30, 2021, Class 3 permit
modification request (PMR) for the Construction and Use of Hazardous Waste Disposal Panels
11 and 12. This updated RLSO is provided to you pursuant to the referenced letter.

The following updated Ten-Year Permit Renewal Application attachments are provided:
e Attachments A, A2, A3,D, E, F, G, G1, G2, H1,L, M, and N

Also enclosed is a matrix explaining where March 30, 2020, Ten-Year Permit Renewal Application
changes are no longer required due to Permit modifications incorporated into the current Permit
subsequent to submittal of the March 30, 2020, Ten-Year Permit Renewal Application or due to the
Class 3 PMR for Panels 11 and 12. This matrix also shows how the Class 3 PMR for Panels 11 and
12 was consolidated into the March 30, 2020, Ten-Year Permit Renewal Application and onto the
current Permit.

There are several Ten-Year Permit Renewal Application Attachments to which no changes have
been made since their submittal in March 2020 and for which no updates are required. The following
attachments are not included because they are based on the current Permit or were marked
“‘Reserved” in the application:

CBFO:ERCD:EG:MC:22-0212:UFC 5487.00



Mr. Rick Shean i March 17, 2022

e Attachments A1, B, C, C1, C2, C3, C4, C5, Cs, C7, G1-A, G1-B, G2-A, G2-B, G2-E, G3, H,
I,J,K,and O

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

If you have any questions, please contact Mr. Ed Garza at (575) 234-8368.

Sincerely,

Signatures on File

Reinhard Knerr Sean Dunagan
Manager President and Project Manager
Carlsbad Field Office Nuclear Waste Partnership LLC

Enclosures (2)

cc: w/enclosures

R. Maestas, NMED *ED
D. Biswell, NMED ED
M. McLean, NMED ED
CBFO M&RC

*ED denotes electronic distribution

CBFO:ERCD:EG:MC:22-0212:UFC 5487.00
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GENERAL FACILITY DESCRIPTION AND
PROCESS INFORMATION

A-1 Facility Description
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Abstract

NAME OF FACILITY:

OWNER and CO-OPERATOR:

CO-OPERATOR:

RESPONSIBLE OFFICIALS:

FACILITY MAILING ADDRESS:

FACILITY LOCATION:
TELEPHONE NUMBER:
U.S. EPA |.D. NUMBER:

GEOGRAPHIC LOCATION:
(WGS84)

DATE OPERATIONS BEGAN:

Waste Isolation Pilot Plant

U.S. Department of Energy_(DOE)
P.O. Box 3090
Carlsbad, NM 88221

Nuclear Waste Partnership LLC_(NWP)

P.O. Box 2078

Carlsbad, NM 88221

Reinhard Knerr

Manager, DOE/Carlsbad Field Office

Sean Dunagan

Project Manager, Nuclear Waste Partnership LLC
U.S. Department of Energy

P.O. Box 3090

Carlsbad, NM 88221

34 Louis Whitlock Road, Carlsbad, NM 88220
575/234-7300

NM4890139088

32.3697706
-103.7913501

November 26, 1999
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A-2 Description of Activities

The Waste Isolation Pilot Plant (WIPP) is a facility for the management, storage, and disposal of
transuranic (TRU) mixed waste subject to regulation under 20.4.1.500 New Mexico
Administrative Code (NMAC), incorporating Title 40 of the Code of Federal Regulations (CFR)
Part 264. Both contact-handled (CH) and remote-handled (RH) TRU mixed wastes are
permitted for storage and disposal at the WIPP facility.

A-3  Property Description

The WIPP property has been divided into functional areas. The Property Protection Area (PPA)
is surrounded by a security barrier, which encompasses approximately 34 acres without the
New Filter Building (NFB) and approximately 44 acres with the NFB and provides security and
protection for alkthe major surface structures. A second PPA consisting of a nominal 22 acres
surrounds Shaft #5. 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-0AHRPP - Land-Withdrawal-Area),
a 16-section Federal land area (Land Withdrawal Area) under the jurisdiction of the DOE.

A-4 Facility Type

There are three basic groups of structures associated with the WIPP facility: surface structures,
shafts and underground structures. The surface structures accommodate the personnel,
equipment, and support services required for the receipt, preparation, and transfer of TRU
mixed waste from the surface to the underground. There are two surface locations where TRU
mixed waste is managed and stored. The first area is the Waste Handling Building (WHB)
Container Storage Unit (WHB Unit) for TRU mixed waste management and storage. The WHB
Unit consists of the WHB eentact-handled (CH)CH Bay, Room 108, and the remeote-handled
RHRH Complex. The second area designated for managing and storing TRU mixed waste is
the Parking Area Container Storage Unit (Patking-Area-UnitPAU), an outside container storage

area which extends south from the WHB to the rail-sidingchain-link security fence. The Parking
Area-UnitPAU provides storage space for up-te-50-loaded-Contact-Handled-PackagesCH
shipping containers referred to as CH packages and 14-loaded-Remeote-Handled-PackagesRH

shipping containers referred to as RH packages on an asphalt and concrete surface. Permit
Part 3 ef-the-permit-authorizes the storage and management of CH and RH TRU mixed waste

containers in these two surface locations. The technical requirements of 20.4.1.500 NMAC
(incorporating 40 CFR §8264.170 to 264.178) are applied to the operation of the WHB Unit and
the Rarking-Area-UnitPAU. Permit Attachment Al describes the container storage units, the
TRU mixed waste management facilities and operations, and compliance with the technical
requirements of 20.4.1.500 NMAC (incorporating 40 CFR §8264.170 to 264.178.

Four vertical shafts connect the surface facility to the underground. These are the Waste Shatft,
the Salt Handling Shaft, the Exhaust Shaft, and the Air Intake Shaft. A fifth shaft, Shaft #5,
located nominally 1,200 feet west of the Air Intake Shaft also connects the underground facility
to the surface. The Waste Shaft is the only shaft used to transport TRU mixed waste to the
underground. The WIPP facility underground structures are located in a mined salt bed
approximately 2,150 feet below the surface. The underground facility is defined in 20.4.1.100
NMAC (incorporating 40 CFR §260.10) as a “miscellaneous unit.” As a miscellaneous unit,

hazardous waste management units within the repaository are subject to permitting according to
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20.4.1.900 and 20.4.1.901 NMAC (incorporating 40 CFR Part 270) and are regulated under
20.4.1.500 NMAC (incorporating 40 CFR 264, Subpart X, Miscellaneous Units).

The underground structures include the underground Hazardous Waste Disposal Units
(HWDUSs), an-areaareas for future underground HWDUSs, the shaft pillar area, interconnecting

drifts and other areas unrelated to the Hazardous Waste Facility Permit. The underground
HWDUs are defined as waste panels, each consisting of seven rooms and two access drifts.
The WIPP facility underground area is designated as Panels 1 through 2012, although only
Panels 17 through 812, will be used under the terms of this permitPermit, because Panels 1-6
are filled and closed. Each of the seven rooms is approximately 300 feet long, 33 feet wide and
13 feet high in Panels 1-7, and approximately 300 feet long, 33 feet wide, and 16 feet high in
Panel 8. Permit Part 4 of the permit authorizes the management and disposal of CH and RH
TRU mixed waste containers in underground HWDUs.

The Disposal Phase of the WIPP Project consists of receiving loaded CH and RH FRU-mixed
waste-shipping-containerspackages, unloading and transporting the waste containers to the
underground HWDUs, emplacing the waste in the underground HWDUSs, and subsequently
achieving closure of the underground HWDUs in compliance with applicable State-state and
Federalfederal regulations. As required by 20.4.1.500 NMAC (incorporating 40 CFR §264.601),
the Permittees shall ensure that the environmental performance standards for a miscellaneous
unit, which are applied to the underground HWDUSs in the geologic repository, will be met.
Permit Attachment A2 describes the underground HWDUs, the TRU mixed waste management
facilities and operations, and compliance with the technical requirements of 20.4.1.500 NMAC
(incorporating 40 CFR Part 264). Permit Attachments G, G1, and G2 describe the closure
activities.

A-5 Waste Description

Wastes destined for disposal at the WIPP _facility are byproducts of nuclear weapons production
and have been identified in terms of waste streams based on the processes that produced
them. Each-wasteWaste streams identified by generators is-are assigned to a Waste Summary

Category to facilitate RCRA-waste-characterization—and-reflect the final waste forms acceptable

for WHRP-transportation and disposal. Details regarding the Summary Category Groups and
waste characterization can be found in Permit Attachment C.
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Wastes may be generated at the WIPP facility as a direct result of managing the TRU and TRU
mixed wastes received from the off-site generators. Such waste may be generated in either the
WHB or the underground. This waste is referred to as “derived waste-,” which means its
hazardous waste characteristics are derived from the off-site waste that produced it. A-sSuch
derived waste will be placed in the rooms in HWDUs along with the TRU mixed waste for
disposal.

Non-mixed hazardous wastes generated at the WIPP _facility, through activities where contact
with TRU mixed waste does not occur, are characterized, placed in containers, and stored (for
periods not exceeding the limits specified in 20.4.1.300 NMAC (incorporating 40 CFR 8262.17))
until they are transported off site for treatment and/or disposal at a permitted-designated facility.
This waste generation and accumulation activity, when performed in compliance with 20.4.1.300
NMAC (incorporating 40 CFR 8Part 262), is not subject to RCRA permitting requirements and,
as such, is not addressed in the permit, with the exception of the requirements of 20.4.1.300
NMAC (incorporating 40 CFR Part 262, Subpart M), which are addressed in Permit Attachment
D.
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A-6 _Chronology of Events Relevant to Changes in Ownership or Operational Control

December 19, 1997

September 22, 1998

March 9, 1999

March 26, 1999

April 28, 1999

July 25, 2000

The New Mexico Environment Departments (NMED) received notification
of a change of name/ownership from Westinghouse Electric Corporation
to CBS Corporation. The WIPP facility Management and Operating
Contractor (MOC), Westinghouse Waste Isolation Division (WID),
became a division of Westinghouse Electric Company, which in turn was
a division of CBS Corporation. Notification to NMED was made by the
permit applicant in a letter dated December 18, 1997. The permit-Permit
application was under review, but a draft permit-Permit was not yet
issued.

The NMED received notification of a pending transfer of ownership for the
MOC, Westinghouse WID, from CBS Corporation to an as-yet-to-be-
named limited liability company owned jointly by British Nuclear Fuels, plc
and Morrison-Knudsen Corporation. The transfer of ownership was
scheduled to occur on or about December 15, 1998. Notification to NMED
was made by the permit applicant in a letter dated September 17, 1998.
The draft permit-Permit had been issued for public comment, but the final
permit-Permit was not yet issued.

The NMED again received notification of the pending divestiture of the
MOC, Westinghouse WID, by CBS Corporation to the limited liability
company owned jointly by British Nuclear Fuels, plc and Morrison-
Knudsen Corporation known as MK/BNFL GESCO LLC. The new MOC
would be renamed to Westinghouse Government Environmental Services
Company LLC_(WGES). Notification to NMED was made by the permit
applicant in a letter dated March 2, 1999. The public hearing on the
permit-Permit was underway, but the final permit-Permit was not yet
issued.

The NMED received official notification of the divestiture of Westinghouse
Electric Company by CBS Corporation to MK/BNFL GESCO LLC
effective March 22, 1999. The MOC was renamed Westinghouse
Goverament-Environmental-Services-Company- LLC-(WGES)WGES, of
which Westinghouse Waste-lsolation-DivisienWID was a division. This
transaction constituted a change of operational control under 20.4.1.900
NMAC (incorporating 40 CFR 8§270.40). Notification to NMED was made
by the permit applicant in a letter dated March 24, 1999. The public
hearing on the permit-Permit was nearly concluded, but the final permit
Permit was not yet issued.

The NMED received a revised Part A Permit Application in a letter dated
Aprll 21, 1999, reflecting that the Westinghouse Waste-Isolation
BivisionWID, co-operator of the WIPP hazardeus-waste-facility, was now
a part of WGES. However, the final permitPermit, issued October 27,
1999, did not reflect the change in ownership.

The NMED received a Class 1 permit modification in a letter dated July

21, 2000, changing the name in the Permit from-\Aestinghouse-Electric
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December 15, 2000

February 5, 2001

December 31, 2002

February 28, 2003

September 16, 2004

August 6, 2007

Gempany—kl:@—%%} WGES Waste—lseiaﬂen—Dwen—éWl—D—)WlD
HewaevertThis notification did not constitute the required permit

moadification under 20.4.1.900 NMAC (incorporating 40 CFR §270.40)
necessary to reflect the transfer of the permit to a new operator.

The DOE announced that it had awarded a five-year contract for
management and operation of the WIPP _facility to Westinghouse TRU
Solutions LLC, a limited liability company owned jointly by WGES LLC
and Roy F. Weston, Inc. The announcement further stated that, following
a brief transition period, the new contractor would assume MOC
responsibilities on February 1, 2001. This transaction constituted a
change of operational control under 20.4.1.900 NMAC (incorporating 40
CFR 8270.40) requiring a Class 1 permit modification with prior written
approval of NMED.

The NMED received a Class 1 permit modification in a letter dated
February 2, 2001, which notified NMED of an organizational name

change of the MOC from Westinghouse-Gevernment-Environmental

Services-Company-LLC- Waste-Iselation-DivisierWGES WID to
Westinghouse TRU Solutions LLC. HewevertThis notification did not

constitute the required permit modification under 20.4.1.900 NMAC
(incorporating 40 CFR 8§270.40) necessary to reflect the transfer of the
permit to a new operator.

The NMED received a Class 1 permit modification in a letter dated
December 27, 2002, which changed the name of the MOC from
Westinghouse TRU Solutions LLC to Washington TRU Solutions LLC
(WTS). Again—tThis notification did not constitute the required permit
modification under 20.4.1.900 NMAC (incorporating 40 CFR §270.40)
necessary to reflect the transfer of the permit to a new operator.

The NMED received a Class 1 permit modification requiring prior agency
approval in a letter dated February 28, 2003, to satisfy the requirements
specified in 20.4.1.900 NMAC (incorporating 40 CFR §270.40) to reflect
the transfer of the permit to a new operator.

The NMED received a Class 1 permit modification requiring prior agency
approval in a letter dated September 16, 2004, describing a change of
ownership of\AashingtonTRU-Selutions LLCPATSIWTS. WTS is owned
jointly by WGES, managing member, and Weston Solutions, Inc. WGES
had been owned jointly by Washington Group International, Inc. (WGI),
and BNFL Nuclear Services, Inc. However, WGI has acquired BNFL'’s
prior interest in the former Westinghouse government services
businesses, which includes BNFL'’s prior interest in WGES.

The NMED received notification in a letter dated August 2, 2007 of the
pending acquisition of WGI by URS Corporation at an unknown future
date. This acquisition would be related to operational control, because
WGl is the sole owner of WGES, managing member of the joint venture,
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along with Weston Solutions, Inc., that owns WTS, the WIPP facility
MOC. This notification was submitted to assure compliance with
20.4.1.900 NMAC (incorporating 40 CFR §270.40(b)).

The NMED received a Class 1 permit modification requiring prior agency
approval in a letter dated November 19, 2007, describing a change of
ownership of WTS. On November 15, 2007, WGI was acquired by URS
Corporation. WTS is owned jointly by WGES, managing member, and
Weston Solutions, Inc. WGES, formerly owned by WGI, is now owned by
URS Corporation.

The NMED received a Class 1 permit modification requiring prior agency
approval in a letter dated June 25, 2012 describing a change in the MOC
for the WIPP facility. The new MOC for the WIPP facility will be Nuclear
Waste Partnership LLC. The new MOC is comprised of URS Energy &
Construction, Inc. and Babcock and Wilcox Technical Services Group,
Inc.

URS announced an organizational realignment to move Global
Management and Operational Services Group (GMOS) from URS Energy
& Construction to URS Federal Services Division. Nuclear Waste
Partnership LLC is part of GMOS and remains in this group. The MOC is
comprised of URS Federal Services, Inc. and Babcock and Wilcox
Technical Services Group, Inc.

On January 5, 2015 URS merged with AECOM. The WAPP-Management
and-Operating-Contractor {MOC), Nuclear Waste Partnership LLC,

is comprised of URS Energy & Construction, Inc. (an organization within
AECOM) and Babcock and Wilcox Technical Services Group, Inc. This
merger is therefore not related to a change in operational control because
URS Energy & Construction, Inc. continues to be 70% owner of

Nuclear Waste Partnership LLC.

On June 8, 2015 the Babcock & Wilcox Company announced its intent to
change the name to BWXT Technical Services Group, Inc. (BWXT TSG).
This change was effective July 1, 2015. No changes are being made to
the Managementand-Operating-Contractor {MOC). The MOC is
comprised of URS Energy & Construction, Inc. and BWXT Technical
Services Group, Inc.

URS Energy & Construction, Inc. changed its name to AECOM Energy &
Construction, Inc. This name change was effective September 19, 2016.
No changes are being made to the Management-and-Operating
Coentractor{MOC). This is a name change only; there was no change in
operational control. The MOC, Nuclear Waste partnership LLC, is
comprised of AECOM Energy & Construction, Inc. and BWXT Technical
Services Group, Inc. This change does not constitute the required permit
modification under 20.4.1.900 NMAC (incorporating 40 CFR §270.40)
necessary to reflect the transfer of the permit-Permit to a new operator.
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January 31, 2020

Lindsay Goldberg/American Securities purchased AECOM'’s
Management Services group, forming a new company named Amentum.
Included in that transaction was AECOM Energy & Construction, Inc.,
which continues to be the legal guarantor and majority owner of the MOC,
Nuclear Waste Partnership LLC. No changes are being made to the
MOC. Nuclear Waste Partnership LLC is still comprised of AECOM
Energy & Construction, Inc. and BWXT Technical Services Group, Inc.
This is a change in ultimate parent company only; there was no change in
operational control. Therefore, this change does not constitute the
required permit modification under 20.4.1.900 NMAC (incorporating 40
CFR 8270.40) necessary to reflect the transfer of the permit to a new
operator.

10
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ATTACHMENT A2
GEOLOGIC REPOSITORY

A2-1 Description of the Geologic Repository

Management, storage, and disposal of transuranic (TRU) mixed waste in the Waste Isolation
Pilot Plant (WIPP) geologic repository is subject to regulation under 20.4.1.500_New Mexico
Administrative Code (NMAC). The WIPP is-a-geologic repository is mined within a bedded salt
formation, which is defined in 20.4.1.264-100 NMAC (incorporating Title 40 of the Code of
Federal Regulations (CFR) §8260.10) as a miseellaneousMiscellaneous writUnit. As such,
HWMU& azardous waste management unlts within the repository are eligible for permitting

Hy : and are regulated under
20 4 1 500 NMAC (|ncorDorat|nq 40 CFR Part 264 Mlscellaneous Units). The underground

Hazardous Waste Disposal Units (HWDUS) consist of eight excavated panels, known as Panels

1 through 8. Each panel contains seven rooms and two access drifts. A typical disposal panel is
depicted in Figure M-42.

As required by 20.4.1.500 NMAC (incorporating 40 CFR 8264.601), the Permittees shall ensure
that the environmental performance standards for a miscellaneeus-Miscellaneous uritUnit,

which are applied to the YUnderground-underground Hazardeus—\Alaste—Dtspesal—Umts
HABUsYHWDUSs in the geologic repository, willkbeare met.

The Disposal Phase will consist of receiving contact-handled (CH) and remote-handled (RH)
TRU mixed waste shipping containers, unloading and transporting the waste containers to the
Undergroeund-underground HWDUs, emplacing the waste in the Ynderground-underground
HWDUSs, and subsequently achieving closure of the Yndergreund-underground HWDUS in
compliance with applicable State-state and Federalfederal regulations.

The WIPP geologic repository is mined within a 2,000-feet(f)(610-meters-{m))-thick-bedded-
salt formation called the Salado Formation, which is 2,000 feet (ft) (610 meters (m)) thick. The

Undergreund-underground HWDUs (miscellaneous units) are located approximately 2,150 ft
(655 m) beneath the ground surface. FRU-Transuranic mixed waste management activities

underground will be confined to the southern portion of the 120-acre (48-6-hectares48.6
hectare) mined area_and the western portion of the 29.2-acre (11.8 hectares) mined area during
the Disposal Phase. During the ten-year term of this Permit, disposal of TRU mixed waste wil
eceur-onlyis authorized in the HWDUSs designated as Panels 5threugh-87, 8, 11, and 12 ard-in

any—eu#entty—aetwe—panel—(See—see Flgure A%-Q:M 43) RH;R-U—mmed—waste-ehspe&al—began-m

wasteum—Panets—l—threugh% n the future, the Permlttees may reguest Permlt modlflcatlons t
allow disposal of TRU mixed waste in other areas of the underground, one of which may be

Panel 10.

Panels 1 through 8, 11, and 12-will consist of seven rooms and two access drifts each. Panels9
and—l@—haveyepte—baieggned—Access drifts connect the rooms and have the same cross
section (see Section A2-2a(3)). The closure system installed in-for 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 Undergreund-underground is defined in Permit
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Attachment N (Volatile Organic Compound Monitoring Plan). The point of compliance is the
location where the concentration of volatile organic compounds (VOCS) in the air emissions
from the Underground-underground HWDUs will be measured and then compared to the VOC
action levels (10-°for carcinogens and HiHazard Index>1 for non-carcinogens) as required by
Permit Part 4, Section 4.6.2.3.

Description of Four-Shaft Configuration

Four shafts connect the underground area with the surface. The Waste Shaft Conveyance
headframe and hoist are located within the Waste Handling Building (WHB) and will-beare used
to transport containers of TRU mixed waste, equipment, and materials to the repository horizon.
The waste-Waste heist-Hoist can also be used to transport personnel. The Air Intake Shaft and
the Salt Handling Shaft provide ventilation to all areas of the mine except for the Waste Shaft
Station. This area is ventilated by the Waste Shatft itself. The Salt Handling Shatft is also used to
hoist mined salt to the surface and serves as the principal personnel transport shaft. The
Exhaust Shaft serves as a common exhaust air duct (air pathway) for allareas-efthe mine. In
some cases (such as during mining activities), the Salt Handling Shaft will-beis used as an
unfiltered exhaust shaft. The Salt Handling Shaft exhaust air will-eemecomes from the North or
Construction Circuits (i.e., areas of the underground that are not contaminated and do not need
High-Efficiency Particulate Air (HEPA) filtration). The relationship between the WIPP surface
facility, the four shafts, and the geologic repository horizon is shown on Figure A2-2M-44.

Description of Five-Shaft Configuration (with Shaft #5)

A fifth shaft, Shaft #5 (S#5), also connects the underground facility with the surface. The
relationship between the WIPP surface facility, the five shafts, and the underground facility
horizon is shown in Figure A2-2-S#5. With S#5 in use, the configuration of the shafts is as
follows:

o Shaft #5 provides the majority of the intake air for the underground facility.

o The Air Intake Shaft provides the exhaust air pathway for the construction area of the
underground facility.

o The Waste Shaft Conveyance headframe and hoist are located within the WHB and are
used to transport containers of TRU mixed waste, equipment, and materials to the
repository horizon. The waste hoist can also be used to transport personnel.

o The Waste Shaft provides intake air for the Waste Shaft Station.
e The Salt Handling Shaft provides a portion of the ventilation for the north area of the
underground facility and is also used to hoist mined salt to the surface and serve as the

principle personnel transport shaft.

¢ The Exhaust Shaft serves as a common exhaust air pathway for the north, disposal, and
Waste Shaft Station areas of the underground facility.

The HWDUs identified as Panels 1 through 8, 11, and 12 (Figure A2-2M-43) provide room for
up to 5;244,9006,569,200 cubic feet (ft°) (148;500186,000 cubic meters (m?)) of CH TRU mixed
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waste. The CH TRU mixed waste containers may be stacked up to three high across the width
of the room.

Panels 4 through 8, 11, and 12 provide room for up to 93;050138,950 ft3 (2,6353,935 m®) of RH
TRU mixed waste. RH-Remote-handled TRU mixed waste may be disposed of in up to 730
boreholes per panel, subject to the limitations in Permit Part 4, Section 4.1.1.2.ii. These
boreholes shall-beare drilled on nominal eight-foot centers, harizontally, about mid-height in the
ribs of a disposal room. The thermal loading from RH TRU mixed waste shall not exceed 10
kilowatts per acre when averaged over the area of a panel, as-shown-in-Permit-Attachment-A3;
plus 100 feet of each of a Panel's-panel’s adjoining barrier pillars_for Panels 4 through 8, and
150 feet of each of a Panel’s adjoining barrier pillars for Panels 11 and 12.

The WIPP facility is located in a sparsely populated area with site conditions favorable to
isolation of TRU mixed waste from the biosphere. Geologic and hydrologic characteristics of the
site related to its TRU mixed waste isolation capabilities are discussed in Addendum L1 of the
WIPP Hazardous Waste Facmty Permlt Ameneled—RenewaI Applications (DOE, 2009, 2020).

; —Contingency and
emergency response actions to minimize impacts of unant|0|pated events, such as
spillsreleases of TRU mixed waste, are described in Permit Attachment D. The closure plan for
the WIPP facility is described in Permit Attachment G.

A2-2 Geologic Repository Design and Process Description

A2-2a  Geologic Repository Design and Construction

Compliance with the Permit ensures operations at Fhethe WIPP facility are-when-operated-in
compliance-with-the Permit-will-ensure safe eperations-and be-protective of human health and

the environment.

As a part of the design validation process, geomechanical tests were conducted in SPB\.Site

and Preliminary Design Validation test rooms. During the tests, salt creep rates were measured.
Separation of bedding planes and fracturing were also observed. Consequently, a ground-
control strategy was implemented. The ground-control program at the WIPP facility mitigates the
potential for roof or rib falls and maintains normal excavation dimensions, as long as access to
the excavation is possible.

A2-2a(1) CH TRU Mixed Waste Handling Equipment

The following are the major pieces of equipment used to manage CH TRU waste in the geologic
repository. A summary of equipment capacities, as required by 20.4.1.500 NMAC is included in
Table A2-1.

Facility Pallets

The facility pallet is a fabricated steel unit designed to support Zseven-packs, 3three-packs, or
4four-packs of drums, standard waste boxes (SWBs), ten-drum overpacks (TDOPSs), or a

standard large box 2 (SLB2),-and-has-aratedload-of 25:000-pounds-(Ibs){11,430 kilograms

tkg)). The facility pallet wilkaccommodates up to four #seven-packs, four 3three-packs, or four

four-packs of drums; two 3three-packs of shielded containers;—feur4-packs-ef-drums; four
SWBs (in two stacks of two units);; two TDOPSs;; or one SLB2. Loads are secured to the facility
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pallet during transport to the emplacement area. Facility pallets are shown in Figure A2-3M-21.
Fork pockets in the side of the pallet allow the facility pallet to be lifted and transferred by forklift
to prevent direct contact between TRU mixed waste containers and forklift tines. This
arrangement reduces the potential for puncture accidents. WIPP facility operational documents
define the operational load of the facility pallet to ensure that the rated load of a facility pallet is
not exceeded.

Backfill

Magnesium oxide (MgO) will-beis used as a backfill in-erderto provide chemical control over the
solubility of radionuclides in order to comply with the requirements of 40 CFR §191.13. The

MgO backfill willbeis purchased-prepackaged-packaged appropriately inthe-proper-containers
for emplacement in the underground Purehasrng—prepaeleaged—baekmt—elmnates—hand#mg—and

radratren—Maqnesrum oxrde is benlqn therefore Sshould a backfill eentarner—gackage be

breached, MgO-is-benigr-and-cleanup-is-simple—Nno hazardous waste would result from a spill
of backfill.

emplacement conflguratlons are shown in Flgures A2-5-and-A2-5aM-45 45 Some emplacement
configurations may include the use of MgO emplacement racks, as shown in Figure A2-5aM-45.

The backfill emplacement process does not require additional operational considerations (e.qg.,

ventilation flow and control) beyond those required for TRU mixed waste emplacement.

The Waste Shaft Conveyance

The hoist systems in the shafts and all-related shaft furnishings are designed to resist the
dynamic forces of the hoisting system and to withstand a design-basis earthquake_(DBE) of 0.1
g. Appendix D2 of the WIPP RCRA Part B Permit Application (DOE, 1997) provided an
engineering design-basis earthquake report, which provides the basis for seismic design of
WIPP facility structures. The waste-Waste heist-Hoist is equipped with a control system that will
detects malfunctions or abnormal operations of the hoist system (such as overtravel, overspeed,
power loss, circuitry failure, or starting in a wrong direction) and wil-triggers an alarm that
automatically shuts down the hoist.
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The waste-Waste heist-Hoist moves the Waste Shaft Conveyance and is a multirope, friction-
type hoist. A counterweight is used to balance the waste-Waste shaft-Shaft
conveyanceConveyance. The waste-Waste shaft-Shaft eonveyanee-Conveyance (outside
dimensions) is 30 ft (9 m) high by 10 ft (3 m) wide by 15 ft (4.5 m) deep and can carry a payload
of 45 tons (40,824 kilograms (kg)). During loading and unloading operations, it is steadied by
fixed guides. The hoist’s maximum rope speed is 500 ft (152.4 m) per minute.

The Waste Shaft hoist system has two sets of brakes, with two units per set, plus a motor that is
normally used to stop the hoist. The brakes are designed so that either set, acting alone, can
stop a fully loaded conveyance under allkemergency conditions.

The Underground Waste Transporter

The underground waste transporter is a commercially available diesel-powered tractor. The
trailer was designed specifically for the WIPP facility for transporting facility pallets from the

waste-Waste shaft-Shaft eenveyanee-Conveyance to the Ynderground-underground HWDU-in
dse. This transporter is shown in Figure A2-6M-46.

Underground Forklifts

CH-Contact-handled TRU mixed waste containers loaded on slipsheets will-beare removed from
the facility pallets using forklifts with a push-pull attachment (Figure A2-7#M-47) attached to the
forklift-truck front carriage. The push-pull attachment grips the edge of the slipsheet (on which
the waste containers sit) to pull the containers onto the platen. After the forklift moves the waste
containers to the emplacement location, the push-pull attachment pushes the containers into
position. The use of the push-pull attachment prevents direct contact between waste containers
and forklift tines. SWBs-Standard waste boxes and TDOPs may also be removed from the
facility pallet by using forklifts equipped with special adapters for these containers. These
special adapters will-prevent direct contact between SWBs or TDOPs and forklift tines. In
addition, the low clearance forklift that is used to emplace MgO may be used to emplace waste
if necessary.

A forklift witkbeis used to offload the SLB2 from the underground transporter and emplace the
waste container in the waste stack.

A2-2a(2) Shafts

Four-Shaft Configuration

The WIPP facility uses four shafts: the Waste Shatft, the Salt Handling Shaft, the Air Intake
Shaft, and the Exhaust Shaft. These shafts are vertical openings that extend from the surface to
the repository level.

The Waste Shaft is located beneath the WHB and is-varies from 19 to 20 ft (5.8 to 6.1 m) in
diameter. The Salt Handling Shaft, located north of the Waste Shaft beneath the salt handling
headframe, is-varies from 10 to 12 ft (3 to 3.6 m) in diameter. Salt mined from the repository
horizon is removed through the Salt Handling Shaft. The Salt Handling Shaft is the main
personnel and materials hoist and also serves as a secondary supply air pathway for the
underground areas. The Air Intake Shaft, northwest of the WHB, varies in diameter from 16 ft 7
isinches (in) (4.51 m) to 20 ft 3 in. (6.19 m) and is the primary source of fresh air underground.
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The Exhaust Shaft, east of the WHB, is-varies from 14 to 15 ft (4.3 to 4.6 m) in diameter and
serves as the exhaust air pathway for the underground air. 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.

Five-Shaft Configuration (with S#5)

A fifth shaft, S#5, also extends from the surface to the repository level. The inside diameter of
S#5 is approximately 26 ft (8 m). With S#5 in use, it is the primary source of fresh air to the
underground facility. With S#5 in use, the ventilation functions of the existing shafts are as
follows:

e Salt Handling Shaft serves as a secondary supply-air (intake air) pathway for the
underground facility.

o The Waste Shaft serves as the supply-air (intake air) pathway for the Waste Shaft
Station.
e The Air Intake Shaft serves as the exhaust air pathway for the construction area of the

underground facility.

o The Exhaust Shaft serves as the exhaust air pathway for the north, disposal and Waste
Shaft Station areas of the underground facility.

General Shaft Description

Openings excavated in salt experience closure because of salt creep, {or time-dependent
deformation at constant load). The closure affects the design of alkefthe openings discussed in
this section. Underground excavation dimensions, therefore, are nominal, because they change
with time. The unlined portions of the shafts have larger diameters than the lined portions, which
allows for closure caused by salt creep. Each shaft includes a shaft collar, a shaft lining, and a
shaft key section. Permit Attachment G2 describes each shaft in detail including shaft
construction, location of the shaft liners, shaft keys, water collection rings, and tubes.Fhe-Final
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WIPP-sShafts and other underground facilities are, for all practical purposes, dry. Minor
guantities of water (which accumulate in some shaft sumps) are insufficient to affect the waste
disposal area. This water is collected, brought to the surface, and disposed of in accordance
with current standards and regulations.

The Waste Shatft is protected from precipitation by the roof of the waste-Waste shaft-Shaft
conveyanee-Conveyance headframe tower. The Exhaust Shaft is configured at the top with a 14
ft- (4.3 m-) diameter duct that diverts air into the exhaust filtration system or to the atmosphere,
as appropriate. The Salt Handling and Air Intake Shaft collars are open except for the
headframes. Rainfall into the shafts is evaporated by ventilation air. Shaft #5 is covered to direct
intake air into the underground facility using fans located on the surface. The fans are
connected to the shaft via ducting and a plenum.

With S#5 in use, the Air Intake Shaft is converted to an exhaust shaft for Construction Circuit air
by routing the air through a plenum and ducting to an unfiltered exhaust stack.

The waste-Waste heist-Hoist system in the Waste Shaft and alkWaste Shaft furnishings are
designed to resist the dynamic forces of the hoisting system, which are greater than the seismic
forces on the underground facilities. In addition, the Waste Shaft eenveyanee-Conveyance
headframe is designed to withstand the design-basis-earthgquake(BBE}DBE. Maximum
operating speed of the hoist is 500 ft (152.4 m) per minute. During loading and unloading
operations, the waste-Waste heist-Hoist is steadied by fixed guides. The waste-Waste heist
Hoist is equipped with a control system that will detect malfunctions or abnormal operations of
the hoist system, such as overtravel, overspeed, power loss, or circuitry failure. The control
response is to annunciate the condition and shut the hoist down. Operator response is required
to recover from the automatic shutdown. Waste heist-Hoist operation is continuously monitored
by the Central Monitoring System (CMS). A battery--powered EM-transmitter/receiver allows
communication between the heist-conveyanceWaste Shaft Conyenance and the hoist house.

The waste-Waste hoeist-Hoist has two pairs of brake calipers acting on independent brake paths.
The hoist motor is normally used for braking action of the hoist. The brakes are used to hold the
hoist in position during normal operations and to stop the hoist under emergency conditions.
Each pair of brake calipers is capable of holding the hoist in position during normal operating
conditions and stopping the hoist under emergency conditions. In the event of power failure, the
brakes will set automatically.

The waste-Waste heistHoist is protected by a fixed automatic fire suppression system. Portable
fire extinguishers are also provided on the hoist floor and in equipment areas.
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A2-2a(3) Subsurface Structures

The subsurface structures in the repository, located at 2,150 ft (655 m) below the surface,
include the HWDUSs, the northern experimental areas, and the support areas. Appendix D3 of
the WIPP RCRA Part B Permit Application (DOE, 1997) provided details of the underground
layout. Figure A2-8M-48 shows the proposed waste emplacement configuration for the HWDUSs.

The status of impertant-designated underground equipment, including fixed fire-protection
systems, the ventilation system, and contamination--detection systems, wilkbeare monitored by
a eentral-menitering-systemCMS, located in the Support Building adjacent to the WHB. Backup
power will be provided as discussed below. The subsurface support areas are constructed and
maintained to conform to Federalfederal mine safety codes.

Underground Hazardous Waste Disposal Units (HWDUS)

During the terms of this and the preceding Permit, the final TRU mixed waste volumes
emplaced in the repository will not exceed the maximum capacities listed in Permit Part 4, Table
4.1.1 for each HWDU. €H-Contact-handled TRU mixed waste will be disposed of in
Undergreund-underground HWDUs identified as Panels 1 through 8, 11, and 12. RH-Remote-
handled TRU mixed waste may be disposed of in Panels 4 through 8, 11, and 12.

Main entries and cross cuts in the repository provide access and ventilation to the HWDUs. The
main entries link the shaft pillar/service area with the TRU mixed waste management area and
are separated by pillars. Each of the Undergreund-underground HWDUSs labeled Panels 1
through 8, 11, and 12 will have seven rooms. The locations of these HWDUs are shown in
Figure A2-1M-43. The rooms in Panels 1-7 will have nominal dimensions of 13 ft (4.0 m) high by
33 ft (10 m) wide by 300 ft (91 m) long and will-beare supported-separated by 100 ft (30 m) wide
pillars. The rooms in Panel 8 will have nhominal dimensions of 16 ft (5.0 m) high by 33 ft (10 m)
wide by 300 ft (91 m) long and will be supported by 100 ft (30 m) wide pillars.

As currently planned, future Permits may allow disposal of TRU mixed waste containers in twe
additional panels, identified-as-Panels-9-andone of which may be Panel 10. Disposal of TRU
mixed waste in Panels-9-and 10 is prohibited under this Permit. If TRU mixed waste volumes
disposed of in the-eightpanelsPanels 1 through 8 fail to reach the stated design capacity, the
Permittees may request a Permit_madification to allow disposal of TRU mixed waste in the four
main entries and crosscuts adjacent to the waste panels (referred to as the disposal area
access drifts). These areasaccess drifts are labeled Panels-9-and 10 in Figure M-43A2-1. A
permit-meodification-or-future permit.modification request would be submitted describing the
condition of those drifts and the controls exercised for personnel safety and environmental
protection while disposing of waste in these areasaccess drifts. These areas-access drifts have
the following nominal dimensions:

e The E-140 waste transport route south of the Waste Shaft Station is mined to be
25 ft wide nominally and its height ranges from about 14 ft to 20 ft-

e The W-30 waste transport route south of S-700 is mined to be 20 ft wide nominally
and its height will-beis mined to at least 14 ft-

o AlletherOther drifts that are part of the waste transport route will-beare at least 20
ft wide and 14 ft high to accommodate waste transport equipment-:

10
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e Other drifts (i.e. mains and cross-cuts) vary in width and height according to their
function typically ranging from 14 ft to 20 ft wide and 12 ft to 20 ft high.

The layout of these excavations is shown on Figure A2-1M-43.

Underground Facilities Ventilation System

The underground facilities ventilation system will-provideprovides a safe and suitable
environment for underground operations during normal WIPP facility operations. The
underground system is designed to provide control of potential airborne contaminants in the
event of an accidental release or an underground fire.

The underground is divided into specific areas that are supported by different ventilation flows
referred to as ventilation circuits. Consequently, the underground ventilation system is
comprised of four separate circuits, as designated on Figure A2-9aM-49: one serving the
northern experimental areas (North Circuit), one serving the construction areas (Construction
Circuit), one serving the waste disposal areas (Disposal Circuit), and one serving the waste
Waste shaft- Shaft station-Station area (Waste Shaft Station Circuit). The air from the four
circuits are-is recombined near the bottom of the Exhaust Shaft, which serves as a common
exhaust route from the underground level to the surface. In some cases, the Salt Handling Shaft
may be used as an unfiltered exhaust shaft (Figure A2-9bM-50) to ventilate areas of the
underground that do not need filtration.

With S#5 in use (Figure A2-9eM-51), the Salt Handling Shaft serves as the secondary supply-air
pathway for the underground facility while S#5 serves as the primary supply-air pathway for the
underground facility. The Waste Shaft supplies the intake air for the Waste Shaft Station. The
Air Intake Shaft provides the exhaust route for the Construction Circuit while the Exhaust Shaft
provides the exhaust route for the North, Disposal, and Waste Shaft Station Circuits.

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 airflewairflow of 425,000
standard ft® per minute (scfm) 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 airflowairflow.
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
flewairflow. 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 the Supplemental Ventilation System (SVS)

11
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and willbeis used in conjunction with IVS (as shown in Figure A2-9bM-50). 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 ean-is also be
used to provide fresh air to the Disposal Circuitf-reeded. In this case, the air from the Disposal
Circuit will continue to be exhausted through the HEPA filtration system.

When the repository is configured to use five shafts, two fans located on the surface and
connected via ducting and a plenum to S#5, supply the majority of the intake air to the
underground facility. One fan operates at a time, while the idle fan is available as a back-up fan.
The Salt Handling Shaft serves as a secondary air intake shaft for the north area and the Waste
Shaft serves as the air intake shaft for the Waste Shaft Station area of the underground facility.
The Air Intake Shaft serves as an unfiltered exhaust shaft for the construction area of the
underground facility. The north, disposal, and Waste Shaft Station areas of the underground
facility are exhausted through the Exhaust Shaft and the associated filtration system.

The underground mine ventilation is designed to supply sufficient quantities of air to all-areas-of
the repository. During normal operating mode (simultaneous mining and waste emplacement
operations), approximately 140,000 actual ft3 (3,962 m3) per min can be supplied to the panel

area. This quantity is-necessary-in-ordertocan support the level of activity and the pieces of
diesel equipment that are expected to be in operation.

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 ft® (990 standard m?) per minute willbeis maintained in each active room when waste
disposal is taking place and workers are present in the room. Fhis-Based on calculations in
Aonendlx D9 of the RCRA Part B Permlt Apohcatlon (DOE 1997), this quantlty of air is requwed

the—apea—and—te—suppertgrotect the—underground waste handlmg personnel worklng in tha{
areaan active disposal room. The remainder of the air is needed in order to account for air

Ieakage through mactlve rooms. M%N&memwmla%@n—ra%e—eféé—geg—seﬁn—eanne#be—me%

Air will-beis routed into a panel from the intake side. Air is routed through the individual rooms
within a panel using any of the following flow control devices: underground bulkheads, brattice-
cloth barricades, bulkheads with doors or air regulators. Bulkheads are constructed by erecting
framing of rectangular steel tubing and screwing galvanized sheet metal to the framing.
Bulkhead members use telescoping extensions that are attached to framing and the salt which
adjust to creep. Flexible flashing attached to the bulkhead on one side and the salt on the other
completes the seal-ofthe-ventilationbulkhead installation. Where controlled airflow is required, a
louver-style damper or a slide-gate (sliding panel) regulator is installed on the bulkhead.
Personnel access is available through most bulkheads, and vehicular access is possible
through selected bulkheads. Vehicle rel-ap-doors in the panel areas are not equipped with
warning bells or strobe lights since these doors are to be used for limited periodic maintenance
activities in the return air path. Flow is also controlled using brattice--cloth barricades. These
consist of chain link fence that is bolted to the salt or attached to a structural member and
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covered with brattice cloth; and are used in instances where the only flow control requirement is
to block the air. A brattice--cloth air barricade is shown in Figure A2-11M-52. Ventilation willbeis
maintained only in alkactive rooms within a panel until waste emplacement activities are
completed and the panel-closure system is installed. The air witkbeis routed simultaneously
through al-the active rooms within the panel. The filled rooms willbeare isolated from the
ventilation system, while the active rooms that are actively being filled will-receive a minimum of
35,000 scfm of air when workers are present to assure worker safety. 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. After al-the rooms
within a panel are filled, the panel will be closed using a closure system described Permit
Attachment G and Permit Attachment G1.

Once a disposal room is filled and is no longer needed for emplacement activities, it will be
barricaded against entry and isolated from the mine ventilation system. This may be
accomplished by any of the following: by removing the air regulator bulkhead, closing bulkhead
doors, constructing chain link/brattice- cloth barricades and, if necessary, constructing
bulkheads at each end. A typical bulkhead is shown in Figure-A2-11aPermit Attachment G1
Appendix G1-B. There is no requirement for air for these rooms since personnel and/or
equipment will not be in these areas.

The ventilation path for the waste disposal side is separated from the construction (e.g., mining)
side by means of air locks, bulkheads, and salt pillars. A pressure differential is maintained
between the construction side and the waste disposal side to ensure that any leakage is
towards the disposal side. The pressure differential is produced by the surface fans in
conjunction with the underground air regulators.

Underground Ventilation Filtration System Description with Buildings 416 and 417

The Underground Ventilation Filtration System (UVFES) 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_(Figure M-53). The
UVFES 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 the
Salt--Reduction Building (SRB) (Building 417).

Prior to passing through the NFB, air from the Exhaust Shaft may be directed through the SRB,
which contains de-dusters, commonly used in the mining industry, and de-misters for salt dust
and brine/water mist removal. 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. The combination of the de-duster and de-mister eembination-has a water
wash--down system that is connected to a water collection, treatment and sludge tank. The
outlet of the water collection, treatment, and sludge tank is piped out of the SRB to an
evaporative pond. Accumulated water and salt will be characterized and disposed of in
accordance with WIPP facility standard operating procedures.

Differential--pressure instrumentation, located at each filter bank, 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.

13
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Underground Ventilation Modes of Operation

When the repository is configured to use four shafts, the underground ventilation system is
designed to perform under three types of operation: normal (the HEPA exhaust filtration system
is bypassed), 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:

e 2Two main fans in operation

e 10ne main fan in operation

e 1One filtration fan in filtered operation

e 2Two fans in filtered operation (one filtration fan and one IVS fan or two IVS fans)

e 3Three fans in filtered operation (one filtration fan and two IVS fans)
e 10ne filtration fan in unfiltered operation

o 2T

<

o filtration fans in unfiltered operation

o 1

@)

ne main and 20ne filtration fan in unfiltered operation

e 3Three 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 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
e 10ne exhaust fan
e 2Two exhaust fans
e 3Three exhaust fans
e 4Four exhaust fans

For UVFS Bypass Mode

14
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e 10ne to 4four exhaust fans
Under some circumstances (e.g. power outages and maintenance activities), 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 airflows 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 willbeis 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 wil-flows down the Waste Shaft to ventilate the Waste Shaft statienStation. 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-beis available to simultaneously conduct al
underground operations (e.g., waste handling, mining, experimentation, and support).
Ventilation may be supplied by operating fans in the configurations listed in the above
description 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:

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

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

When the repository is configured to use five shafts, two intake fans located on the surface and
connected to S#5 via ducting and a plenum, supply the majority of the intake air to the
underground facility. The fans are designed to operate one fan at a time with the second fan
available as a back-up fan. The fans have variable frequency drives that can adjust the intake
flow at S#5 to meet the requirements of the underground ventilation filtration system and the
Construction Circuit.

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; however, 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 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 numerous pieces of diesel equipment.

If 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., alk-other fans are stopped). This system provides a means for
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removing the airborne particulates that-may-containradioactive-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-electrical power fails, the exhaust filter system is powered by backup diesel generators.
Normal TRU mixed waste handling and related operations cease upon loss of utility-electric
power and are not resumed until normal utility-electric power is returned. As specified in Permit

Part 2, allwaste handling equipment will "fail safe," meaning that it will retain its load durirg-in
the event of a power outage.

Electrical System

The WIPP facility uses electrical power-{utility-poewer} 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 diesel generators. These units
provide 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 en
lineonline within 30 minutes either manually or from the control panel in the Central-Monitoring

Reem%@MR%CMR

Uninterruptible power supply (UPS) units are also enireonline providing power to
predetermined monitoring systems. These systems ensure that the power to the radiation
detection system for 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.

A2-2a(4) RH TRU Mixed Waste Handling Equipment

The following are the major pieces of equipment used to manage RH TRU mixed waste in the
geologic repository. A summary of equipment capacities is included in Table A2-3.

The Facility Cask Transfer Car

The Facility Cask Transfer Car is a self-propelled rail car (Figure A2-14M-34) that operates
between the Facility Cask Loading Room and the geologic repository. After the Facility Cask is
loaded, the Facility Cask Transfer Car moves onto the waste-Waste shaft-Shaft eonveyance

16
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Conveyance and is then transported underground. At the underground waste-Waste shaft-Shaft
stationStation, the Facility Cask Transfer Car proceeds away from the waste-Waste shaft-Shaft
conveyance-Conveyance to provide forklift access to the Facility Cask.

Horizontal Emplacement Machineand-Retrieval-Eguipment or Functionally Equivalent
Equipment

Fhe HerizontalA horizontal Emplacementemplacement machine (HEM) and Retrieval

Equmen%éHERE)—er—femeHen&LMequw&len%equmem(Flgure A2-15M-54), or functionally

eguivalent equipment, emplaces canisters into a borehole in a room wall of an Underground
underground HWDU. Once the canisters have been emplaced, the HERE-HEM then fills the

borehole opening with a shield plug.

A2-2b  Geologic Repository Process Description

RH TRU Mixed Waste Emplacement

The Facility Cask Transfer Car isleadedloaded with a Facility Cask is moved onto the waste
Waste shaft-Shaft eenveyance-Conveyance and is lowered to the waste-Waste shaft-Shaft
station-Station underground. At the waste-Waste shaft-Shaft statien-Station underground, the
Facility Cask is moved from the waste-Waste shaft- Shaft eenveyance-Conveyance by the
Facility Cask Transfer Car (Figure A2-16M-55). A forklift is used to remove the Facility Cask
from the Facility Cask Transfer Car and to transport the Facility Cask to the Underground
HWDU. There, the Facility Cask is placed on the HERE{Figure-A2-1/YHEM. The HERE-HEM is
used to emplace the RH TRU mixed waste canister into the borehole. The borehole will-beis
visually inspected for obstructions prior to aligning the HERE-HEM and emplacement of the RH
TRU mixed waste canister. The Facility Cask is moved forward to mate with the shield collar,
and the transfer carriage is advanced to mate with the rear Facility Cask shield valve. The shield
valves on the Facility Cask are opened, and the transfer mechanism advances to push the
canister into the borehole. After retracting the transfer mechanism into the-Faeility-Caskits
housing, the ferward-shield valve(s) is closed-and-the-transfermechanism-is-furtherretracted
into-its-heusing. The transfer mechanism is moved to the rear, and the shield plug carriage
containing a shield plug is placed on the emplacement machine_cask carriage. The transfer
mechanism is used to push the shield plug

into-the Factity Caslk—The front shieldvalveis
opened-and-the-shield-plug-is-pushed-into the borehole-{Figure-A2-18), thereby completing the
emplacement. Fhetransfermechanism-isretracted the shieldvalves close-on-the Facility Cask;
and-the-Facility-Cask-isremoved-from-the- HERE:

A shield plug is a concrete filled cylindrical steel shell (Figure A2-2XM-56) approximately 61 in-
(155 cm) long and 29 in-_(74 cm) in diameter, made of concrete shielding material inside a 0.24
in:- (0.61 cm)- thick steel shell with a removable pintle at one end. Each shield plug has integral
forklift pockets and weighs approximately 3,750 tbspounds (Ib) (1,700 kg). The shield plug is
inserted with the pintle end closest to the HERE-HEM to provide the necessary shielding ,
limiting the borehole radiation dose rate at 11.8 in (30 cm) to less than 10 milliremmrem per
hour for a canister surface dose rate of 100 rem_per hourfrr . Additional shielding is provided at
the direction of the Radielegicalradiological Centrel-control Feehnician-technician based on

17




w N -

0 N o 0 b

10

11

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

35
36
37
38
39
40
41
42

43
a4

Waste Isolation Pilot Plant
Hazardous Waste Facility Permit
Updated Renewal Application
March 2022

dose rate surveys following shield plug emplacement. This additional shielding is provided by
the manual emplacement of one or more shield plug supplemental shielding plates and a
retainer (Figures A2-19-and-A2-20M-56).

The amount of RH TRU mixed waste dispesaldisposed in each panel is limited based on
thermal and geomechanical considerations and shall not exceed 10 kilowatts per acre as
described in Permit-AttachmentSection A2-1. RH-Remote-handled TRU mixed waste
emplacement boreholes shall-beare drilled in the ribs of the panels at a nominal spacing of 8 ft
(2.4 m) center-to-center, horizontally.

Figures A1-26M-40 and AX-27M-41 are flow diagrams of the RH TRU mixed waste handling
process for the RH-TRU 72-B and CNS 10-160B casks, respectively.

CH TRU Mixed Waste Emplacement

conveyance Ioadlng room adjacent to the Waste Shaft. The faC|I|ty transfer vehicle will-beis
driven onto the waste-Waste shaft- Shaft eenveyanree-Conveyance deck, where the loaded

facility pallet willbeis transferred to the waste-Waste shaft-Shaft eenveyanceConveyance, and
the facility transfer vehicle will-beis backed off. Containers of CH TRU mixed waste (55- gal
(208--L) drums, SWBs, 85-gal (322--L) drums, 100-gal (379--L) drums, and TDOPS) or shielded
containers can be handled individually, if needed, using the forklift and appropriate lifting
attachments (ke-e.d., drum handlers, parrot beaks).

The waste-Waste shaft-Shaft conveyance-Conveyance willHlowers the loaded facility pallet to the
underground. At the waste-Waste shaft-Shaft statienStation, the CH TRU underground
transporter wilk-is backed up to the waste-Waste shaft-Shaft eonveyaneeConveyance, and the
facility pallet witHbeis transferred from the waste-Waste shaft-Shaft eenveyanee-Conveyance
onto the transporter (see Figure A2-6M-46). The transporter will-is then used to move the facility
pallet to the appropriate Underground-underground HWDU for emplacement. The underground
waste transporter is equipped with a fire suppression system, rupture-resistant diesel fuel tanks,
and reinforced fuel lines to minimize the potential for a fire involving the fuel system.

A forklift in the HWDU nearthe waste-stack-will-beis used to remove the waste containers from
the facility pallets and to place them in the waste stack using a push-pull attachment or, in the

18
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case of an SLB2, the SLB2 will-beis lifted from the facility pallet and placed directly on the floor
of the emplacement room. The waste will be emplaced room by room in Panels 1 through 8.
Each panel will be closed off from active ventilation when filled. If a waste container is damaged
during the Disposal Phase, it will be immediately overpacked or repaired. GH-Contact-handled
TRU mixed waste containers will-beare continuously vented. The filter vents will-allow

aspiration, preventing internal pressurization of the container-and-minimizing-the-buildup-of
flammable-gas-concentrations.

Once a waste panel is-has been mined and any initial ground control established, flow control
devices will-beare constructed to assure adequate control over ventilation during waste
emplacement activities. The first room to be filled with waste will-beis typically Room 7, which is
the one that is farthest from the main access waysdrifts. A ventilation control point will-beis
established for Room 7 either just outside the exhaust side of Room 6 or at the inlet side of
Room 7. This ventilation control point will-consists of a flow control device (e.g., bulkhead with a
ventilation regulator, or brattice cloth-barricade). When RH TRU mixed waste canister
emplacement is completed in a room, CH TRU mixed waste emplacement can begin in that
room. Stacking of CH TRU mixed waste wil-typically begins at the exhaust side of the room and
proceed down the access drift, through the room and up the intake access drift until the
entrance of Room 6 is reached. At that point, a brattice--cloth and chain--link barricade and, if
necessary, bulkheads will be emplacedinstalled. This process will-beis typically repeated for
Room 6, and so on until Room 1 is filled. At that point, the panel closure system will-beis
constructed.

The emplacement of CH TRU mixed waste into the HWDUSs wilk-is typically be-in the order
received and unloaded from the Centact Handled-PackagingCH packaging. There is no
specification for the amount of space to be maintained between the waste containers
themselves, or between the waste containers and the walls. Containers willbe-are stacked in
the best manner to provide stability for the stack (whieh-is-up to three containers high) and to
make best use of available space. His-anticipated-thattThe space between the wall and the
container eeuld-beranges from 8 to 18 in- (20 to 46 cm). This space is a function of disposal
room wall irregularities, container type, and sequence of emplacement. Bags-ef-backfit-will
ocecupy-some-ofthis-space-Space is required over the stacks of containers to assure adequate
ventilation for waste handling operations. A minimum of 16 in- (41 cm) was specified in the Final
Design Validation Report (Appendix D1, Chapter 12 of the WIPP RCRA Part B Permit
Application (DOE, 1997)) to maintain akflewairflow. Typically, the space above a stack of
containers willbeis 36 to 48 in. (90 to 122 cm). However, 18-in—{0-45-m)-willcontain-backfill
material, consisting of bags of Magnesivm-Oxide{MgO}, will take up 18 in (45 cm) of height.
Figure AQQM shows a typical container configuration, although this figure does not mix
containers on any row. Such mixing, while inefficient, will-beis allowed to assure timely
movement of waste into the underground. No aisle space will-beis maintained for personnel
access to emplaced waste containers. No roof maintenance behind stacks of waste is planned.

The anticipated schedule for the filling of each of the Undergreund-underground HWDUs known
as Panels 1 through 8, 11, and 12, is shown in Permit Attachment G, Table G-1. Panel closure
in accordance with the Closure Plan in Permit Attachment G and Permit Attachment G1 is
estimated to require an additional 356-180 days following placement of the final waste in the

panel.

Figures A2-12M-38 and M-39 is-aare flow diagrams of the CH TRU mixed waste handling
process.
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A2-3 Waste Characterization

FRU-Transuranic mixed waste characterization is described in Permit Attachment C.

A2-4 Treatment Effectiveness

FRU-Transuranic mixed waste treatment, as defined in 20.4.1.264-100 NMAC (incorporating 40
CFR 8260.10), for which a permit is required, will-netbeis not performed at the WIPP facility.

A2-5 Maintenance, Monitoring, and Inspection

A2-5a  Maintenance

A2-5a(1) Ground-Control Program

The ground-control program at the WIPP facility will-ensures that any room in an HWDU in
which waste will be placed willbeis sufficiently supported to assure waste disposal activities can
be carried out safely. In addition, eempliance-with-the-applicablepertions-ef-the Land
Withdrawal Act (LWA)-whieh requires a regular review of roof-support plans and practices by
the Mine Safety and Health Administration (MSHA). SuppertisinstalledteGround control is
performed in accordance with standard operating procedures that incorporate the requirements
of 30 CFR 8Part 57, Subpart B.

A2-5b  Monitoring

A2-5b(1) Groundwater Monitoring

Groundwater monitoring for the WAHRP-Junderground HWDUSs will-beis conducted in accordance
with Permit Part 5 and Permit Attachment L-ef-this-permit.

A2-5b(2) Geomechanical Monitoring

The geomechanical monitoring program at the WIPP facility is an integral part of the ground-

control program-(See-Figure-A2-13). HWBUsHazardous waste disposal units; and drifts;and
geomechanicaltestrooms-will-be are monitored to provide confirmation of structural integrity.

Geomechanical data on the performance of the repository shafts and excavated areas wil
beare collected as part of the geotechnical field-monitoring program. The results of the
geotechnical investigations will-beare reported annually_in the Geotechnical Analysis Report
(GAR). The report wilkdescribes monitoring programs and geomechanical data collected during
the previous year.

A2-5b(2)(a)  Description of the Geomechanical Monitoring System

The Geomechanical Monitoring System (GMS) provides in situ data to support the continuous
assessment of the design for underground facilities. Specifically, the GMS provides for:

o Early detection of conditions that could affect operational safety,

e Evaluation of disposal room closure that ensures adequate access,
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e Guidance for design modifications and remedial actions, and

e Data for interpreting the behavior of underground openings, in comparison with
established design criteria.

The instrumentation in Table A2-2 is available for use in support of the geomechanical program.

The minimum instrumentation for each of the eight-ten panels witkbeis one borehole
extensometer installed in the roof at-near the center of each disposal room. The roof
extensometers wilkmonitor the dilation of the immediate salt roof beam and possible bed
separations along clay seams. Additional instrumentation will be installed as conditions warrant.

Remote polling of the geomechanical instrumentation wil-beis performed at least once every
month. This frequency may be increased to accommodate any changes that may develop.

The results from the remotely read instrumentation willbeare evaluated after each scheduled
polling. Documentation of the results will-beare provided annually in the Geetechnical-Analysis

ReportGAR.

Data from remotely read instrumentation willkbeare maintained as part of a geotechnical
instrumentation system. The instrumentation system provides for data maintenance, retrieval,
and presentation. The Permittees wil-retrieve the data from the instrumentation system and
verify data accuracy by confirming the measurements were taken in accordance with applicable
instructions and equipment calibration is known. Next, the Permittees will-review the data after
each polling to assess the performance of the instrument and of the excavation. Anomalous
data will be investigated to determine the cause (instrumentation problem, error in recording,
changing reck-ground conditions). The Permittees will-calculate various parameters such as the
change between successive readings and deformation rates. This assessment will-beis reported
to the Permittees’ cognizant ground control engineer and operations personnel. The Permittees
will investigate unexpected deformation to determine if remediation is needed.

The stability of an open panel excavation is generally determined by the rock deformation rate.
The excavation may be unstable when there is a continuous increase in the deformation rate
that cannot be controlled by the installed support system. The Permittees willevaluate the
performance of the excavation. These evaluations assess the effectiveness of the roof support
system and estimate the stand-up time of the excavation. If an open panel shows the trend is
toward adverse (unstable) conditions, the results will be reported to determine if it is necessary
to terminate waste disposal activities in the open panel. This report of the trend toward adverse
conditions in an open HWDU will also be provided to the Secretary of the NMED within seven
(7) calendar days of issuance of the report.
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The assessment and evaluation of the condition of WIPP repository excavations is an
interactive, continuous process using the data from the monitoring programs. Criteria for
corrective action are continually reevaluated and reassessed based on total performance to
date. Actions taken are based on these analyses and planned utilization of the excavation.
Because WIPP-excavations are in a natural geologic medium, there is inherent variability from
point to point. The principle adopted is to anticipate potential ground control requirements and
implement them in a timely manner rather than to wait until a need arises.

A2-5b(3) Volatile Organic Compound Monitoring

The volatile organic compound monitoring for the WIPP Underground HWDUs will be conducted
in accordance with Permit Part 4 and Permit Attachment N-ef-thispermit.

A2-5c  Inspection

Fhe-inspectionlnspections of the WARP-Uunderground HWDUs will-beare conducted in
accordance with Permit Part 2 and Permit Attachment E-ef-this-permit.
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Table A2-1
CH TRU Mixed Waste Handling Equipment Capacities

Capacities for Equipment_(Ib)

Facility Pallet 25,000-4bs:
Facility Transfer Vehicle 26,0004bs-
Underground transporter 28,000-4bs-
Underground forklift 12,0004bs-
SLB2 forklift 36,000

Maximum Gross Weights of Containers_(Ib)

Seven-pack of 55-gallengal (208-L) drums 7,000-bs-
Four-pack of 85-gallen-gal (322-L) drums 4,500bs-
Three-pack of 100-gallen-gal (379-L) drums 3,000-bs-
Ten-drum overpack 6,700bs-
Standard waste box 4,0004bs-
Standard large box 2 10,5004bs-
Shielded container 2,2604bs-
Three-pack of shielded containers 7,000-1bs-

Maximum Net Empty Weights of Equipment

TRUPACT-II 13,1404bs-
HalfPACT 10,500-bs-
TRUPACT-III 43,600-bs-
Facility pallet 4,120bs-
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Table A2-2

Instrumentation Used in Support of the Geomechanical Monitoring System

Parameter
Instrument Type Features Measured Range
Borehole The extensometer provides for monitoring the deformation parallel to the borehole axis. Units | Cumulative 0-2 inchesin
Extensometer suitable for up to 5 measurements anchors in addition to the reference head. Maximum Deformation
borehole depths shall-beare 50 feet.
Borehole Television | Closed circuit television may be used for monitoring areas otherwise inaccessible, such as Video Image N/A
Camera boreholes or shafts.
Convergence Points | Mechanically anchored eyebolts to which a portable tape extensometer is attached. Cumulative 2-50 feetft
and Tape Deformation
Extensometers
Convergence Meters | Includes wire and sonic meters. Mounted on rigid plates anchored to the rock surface. Cumulative 2-50 feetft
Deformation
taelinemeters Cumulative 0-30-degrees
Deformation
Rock Bolt Load Cells | Spool type units suitable for use with rock bolts. Tensile stress is inferred from strain gauges Load 0-300 kips
mounted on the surface of the spool.
Earth Pressure Cells | Installed between concrete keys and rock. Preferred type is a hydraulic pressure plate Lithostatic 0-1,000 pounds
connected to a vibrating wire transmitter. Pressure per square inch
(psi)
Piezometer Pressure | Located in shafts and of robust design and construction. Periodic checks on operability Fluid Pressure 0-500 psi
Transducers required.
Strain Gauges Installed within the concrete shaft key. Suitably sealed for the environment. Two types used:~ | Cumulative 0-3,000
surface mounted and embedded. Deformation microinches per
inch (uin/in)
(embedded)
0-2,500 pin/in
(surface)
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Table A2-3
RH TRU Mixed Waste Handling Equipment Capacities

Capacities for Equipment_(Ib)

41-Ton Forklift 82,000 lbs

Maximum Gross Weights of RH TRU Containers_(Ib)

RH TRU Facility Canister 10,000bs
55-Gallen-gal (208-L) Drum 1,000bs
RH TRU Canister 8,000-bs

Maximum Net Empty Weights of Equipment_(Ib)

Facility Cask 67,7004bs
Light Weight Facility Cask 48,450
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ATTACHMENT A4A3
TRAFFIC PATTERNS
A4A3-1 Traffic Information and Traffic Patterns

Access to the Waste Isolation Pilot Plant (WIPP) facility is provided by-two-aceess+roadsvia
Louis Whitlock Road that connects with U.S. Highway 62/180, 13 miles (mi) (21 kilometers
(km)) to the north, and NM State Highway 128 (Jal Highway), 4 mi (6.4 km) to the south (Figure
M-57A4-1) via the South Access Road. These access roads were built for the Permittees to
transport transuranic (TRU) mixed waste to the siteWIPP facility. Both access roads are owned
and maintained by the Department of Energy (DOE). Signs and pavement markings are located
in accordance with the Uniform Traffic Control Devices Manual. Access-road design designation
parameters, such as traffic volume, are-were presented in Fable-A4-1the 2009 Amended
Renewal Application, Chapter G, Table G-1 (DOE, 2009).

A4A3-2 Facility Access and Traffic

Access to the WIPP facility for personnel, visitors, and trucks carrying supplies and TRU mixed
waste is provided through a security checkpoint (vehicle trap). After passing through the security
checkpoint, TRU mixed waste transport trucks willk-normally turn right (south) before reaching
the Support Building and then left (east) to park in the parking-area-HWMUParking Area
Container Storage Unit (PAU) just east of the air locks (Figure M-58A4-2). Outgoing trucks
depart the same way they arrived, normally out of the west end of the parkirg-areaPAU, north
through the fence gate and out through the vehicle trap. An alternate inbound route is to
continue straight ahead_(east) from the security checkpoint to the second road and to turn south
to enter the truckparking-areaPAU. The alternate outbound route is also the reverse of this
route. Salt transport trucks, which remove mined salt from the Salt Handling Shaft area, will-do
not cross paths with TRU mixed waste transporters; instead, they willproceed from the Salt
Handling Shaft northward to the salt pile. After passing through security, access for large
equipment may be provided through the east gate. Figures M-58 and M-59A4-2 shows surface
traffic flow at the WIPP facility.

The site-WIPP facility speed limit for motor vehicles is 10 miles per hour (mph) (16 kilometers
per hour (kph)) and 5 mph (8 kph) for rail movements. Speed limits are clearly posted at the
entrance to the site-facility and enforced by security officers. There are no traffic signals. Stop
signs are located at the major intersections of roadways with the main east-west road. Safety
requirements are communicated te-all-site-persennelvia General Employee Training which must
be completed by site personnel within 30 days of their employment. Employee access to on-site
facilities requires an annual refresher course to reinforce the safety requirements. Security
officers monitor vehicular traffic for compliance with site restrictions; and provide instructions to
off-site delivery shipments. Vehicular traffic other than the waste transporters use the same
roads, but there will-beis no interference because there are two lanes available on the primary
and alternate routes for waste shipments. Pedestrian traffic is limited to the sidewalks and
prominently marked crosswalks. Site-traffieTraffic within the security fence is composed mostly
of pickup trucks and electric carts with a-an approximate frequency of perhaps-10 per hour at
peak periods. Emergency vehicles are exercised periodically for maintenance and personnel
training, with an average frequency of one each per day. They are used for their intended
purpose on an as-required basis.
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The traffic circulation system is designed in accordance with American Association of State
Highway and Transportation Officials (AASHTO) Site Planning Guides for lane widths, lateral
clearance to fixed objects, minimum pavement edge radii, and other geometric features. Objects
in or near the roadway are prominently marked.

On-site roads, sidewalks, and paved areas are used for the distribution and storage of vehicles
and personnel and are designed to handle alk-traffic generated by employees, visitors, TRU
mixed waste shipments, and movements of operational and maintenance vehicles. The facility
entrance and TRU mixed waste haul roads are designed for AASHTO H20-S16 wheel loading.
Service roads are designed for AASHTO H10 wheel loading. Access and on-site paved roads
are designed to bear the anticipated maximum load of 115,000 lbs-Ib (52,163.1 kg), the
maximum allowable weight of a truck/trailer carrying loaded Sentactcontact-Handled-handled
(CH) or Remeteremote-Handled-handled (RH) Packagespackages. The facility is designed to
handle approximately eight truck trailers per day, each carrying one or more Gentact-
HandledCH or Remote-HandledRH Packagespackages. This is equivalent to 3,640 TRU mixed
waste-carrying vehicles per year.

The calculations to support the anticipated maximum load of 115,000 lbs:Ib are-shewn
belewswere provided in the 2009 Amended Renewal Application, Chapter G (DOE, 2009).
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(Actual 3"

A4A3-3 Waste Handling Building Traffic

CH-Contact-handled TRU mixed waste will-arrives by tractor-trailer at the WIPP facility in sealed
Contact HandledCH Packagespackages. Prior to unloading the packages from the trailer,
security checks, radiological surveys, and shipping documentation reviews willbeare performed.
A forklift or Yard Transfer Vehicle willremoves the Centact HandledCH Packages-packages and
transports them a short distance through an air lock that is designed to maintain differential
pressure in the Waste Handling Building (WHB). The forklift or Yard Transfer Vehicle wi#
plaeceplaces the shipping containers at one of the two TRUPACT-II unloading docks
(TRUDOCKS) inside the WHB or, in the case of the TRUPACT-III, at the paylead-transferbolting
station in Room 108.in the WHB.

The TRUPACT-II may hold up to two 55-gallon (gal) drum seven-packs, two 85-gallen-gal drum
four-packs, two 100-gallen-gal drum three-packs, two standard waste boxes (SWBsg), or one
ten-drum overpack (TDOP). A HalfPACT may hold seven 55-gallen-gal drums, one SWB, ot
four 85-gallen-gal drums, or three shielded containers. The TRUPACT-III holds a single
standard large box 2 (SLB2). A six-ton overhead bridge crane or Facility Transfer Vehicle with a
transfer table will-beis used to remove the contents of the CentactHandledCH
Packagepackage. Waste containers willbeare surveyed for radioactive contamination and
decontaminated or returned to the ContactHandledCH Packagepackage, as necessary.

Each facility pallet willaccommodates four 55-gallen-gal drum seven-packs, four SWBs, four 85-
gallen-gal drum four-packs, four 100-gaten-gal drum three-packs, two TDOPs, eran SLB2, or
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two three-packs of shielded container assemblies. Waste containers will-beare secured to the
facility pallet prior to transfer. A forklift or facility transfer vehicle wil-transports the loaded facility
pallet into the air lock at the Waste Shaft (Figures M-60A4-3;-A4-3a—and-A4-3b). The facility
transfer vehicle wil-beis driven onto the waste shaft conveyance deck, where the loaded facility
pallet willbeis transferred to the waste shaft conveyance and downloaded for emplacement.

Remote-handledRH TRU mixed waste will-arrives at the WIPP facility in a payload container
contained in a shielded cask loaded on a tractor-trailer. Prior to unloading the cask from the
trailer, radiological surveys, security checks, and shipping documentation reviews willbeare
performed, and the trailer carrying the cask will-beis moved into the Parking-Area-PAU or
directly into the RH Bay of the Waste Handling Bwldmg Container Storage Unit.

The cask is unloaded from the trailer in the RH Bay and is placed on the Cask Transfer Car.
The Cask Transfer Car is used to move the cask to the Cask Unloading Room. At this point, a
crane moves the waste to the Hot Cell or the Transfer Cell. Some RH TRU mixed waste may be
moved to the Hot Cell for overpacking before being moved to the Transfer Cell. Once in the
Transfer Cell, the Transfer Cell Shuttle Car moves the waste to a location beneath the facility
cask. A crane is used to move the waste from the Transfer Cell Shuttle Car into the facility cask.
The Facility Cask Transfer Car then moves the facility cask to the underground. A more detailed
description of waste handling in the WHB is included in Attachment Al. Figures A4-5.-A4-6-and
A4-7M-13, M-15, and M-16 show RH TRU mixed waste transport routes.

A4A3-4 Underground Traffic

The Permittees shal-designate the traffic routes of TRU mixed waste handling equipment and
construction equipment and record this designation on a map that is posted in a location where
it can be examined by personnel entering the underground. The map will be updated whenever
the routes are changed. Maps will be available in facility files until facility closure. The ventilation
and traffic flow path in the TRU mixed waste handling areas underground are restricted and
separate from those used for mining and haulage (construction) equipment, except that during
waste transport in W-30, ventilation need not be separated north of S-1600 (Figures-A4-4-and
Ad-4aFigure M-43). In general, the Permittees restrict waste traffic to the intake ventilation drift

to maximize isolation of this activity from personnel. Fhe-exhaustdriftin-the-waste-disposal-area
willnormallynotbe-used-forpersonnelaceess—-Non-waste and non-construction traffic is

generally comprised of escorted visitors only and is minimized during each of the respective
operations.

Adequate clearances that exceed the mining regulations of Title 30 of the Code of Federal
Regulations (CFR) §Part 57 exist underground for safe passage of vehicles and pedestrians.
Pedestrians/personnel are required to yield to vehicles in the WIPP underground facility. This
condition is reinforced through the WIPP facility equipment operating procedures, the WIPP
Safety Manual, the WIPP facility safety briefing required for albunderground visitors, the General
Employee Training annual refresher course, and the Yndergreund-underground annual
refresher course that are mandated by 30 CFR &Part 57, the New Mexico Mine Code, and DOE
Order 5480.20A.

In addition, other physical means are utilized to safeguard pedestrians/personnel when
underground such as:
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o AlleEquipment operators are required to sound the vehicle horn when approaching
intersections.

o AllaAirlock and bulkhead vehicle doors are equipped with warning bells or strobe
lights to alert personnel when door movement (opening_or closing) is imminent.

e Hemispherical mirrors are used at blind intersections so that persons can see
around corners.

o AllhHeavy equipment is required to have operational back-up alarms.
e Heavily used intersections are well lighted.

Typically, the traffic routes during waste disposal in alHRanels-will-Panels 1-8 use the same

main access drifts, while traffic routes during waste disposal in Panels 11 and 12 will use the
designated access drifts in the West Mains.

AltTraffic safety is regulated and enforced by the Federalfederal and State-state mine codes of
regulations (30 CFR 8Part 57 and New Mexico State Mine Code). The agencies that administer
these codes make regular inspection tours of the WIPP underground facilities for the purpose of
enforcement.

AleUnderground equipment is deS|gned for off road use smce aff—drlvmg surfaces are
excavated in salt. Neloads-enthe-underground-roadway A
situ halite.

References
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ATTACHMENT D
RCRA CONTINGENCY PLAN

Introduction

This attachment contains the RCRA Contingency Plan prepared in accordance with the
Resource Conservation and Recovery Act (RCRA) requirements codified in 20.4.1.300 New
Mexico Administrative Code (NMAC) (incorporating Title 40 of the Code of Federal Regulations
(CFR) Part 262, Subpart M) and 20.4.1.500 NMAC (incorporating 40 CFR Part 264, Subpart D),
“Contingency Plan and Emergency Procedures.” The purpose of this document is to define
responsibilities and to describe the coordination of activities necessary to minimize hazards to
human health and the environment from fires, explosions, or any sudden or non-sudden release
of hazardous waste, or hazardous waste constituents to air, soil, or surface water in accordance
with 20.4.1.300 NMAC (incorporating 40 CFR 8262.260(a)) and 20.4.1.500 NMAC
(incorporating 40 CFR 8264.51-(a)). This plan consists of descriptions of emergency responses
specific to contact-handled (CH) and remote-handled (RH) transuranic (TRU) mixed waste and
site-generated hazardous waste handled at the WIPP facility.

Pursuant to 20.4.1.300 NMAC (incorporating 40 CFR 8§262.262(b)), the Permittees ensure that
a copy of the Quick Reference Guide to the WIPP Facility RCRA Contingency Plan is
maintained on file at the facility and is available to the emergency response organizations listed
in Section D-2a, Emergency Response Personnel, and Section D-9, Location of the RCRA
Contingency Plan and Plan Revision. Whenever the RCRA Contingency Plan is revised, the
Permittees will update, if necessary, the quick reference guide and redistribute it in accordance
with 20.4.1.300 NMAC (incorporating 40 CFR §262.262(c)).

D-1 Scope and Applicability

The regulated units at the WIPP facility subject to this permit include the hazardous waste
management units (HWMUS) including the Waste Handling Building (WHB) Container Storage
Unit (i.e., WHB Unit) and the Parking Area Container Storage Unit (i.e., Parking Area Unit);-,
and the hazardous waste disposal units (HWDUSs) in the underground disposal panels.

Pursuant to 20.4.1.500 NMAC (incorporating 40 CFR 8264.51(a)), owners/operators of
treatment, storage, and disposal facilities are required to have formal contingency plans in place
that describe actions that facility personnel will take in response to any fire, explosion, or
release of hazardous waste or hazardous waste constituents which could threaten human
health or the environment. The contingency plan must meet the requirements of NMAC
20.4.1.500 NMAC (incorporating 40 CFR Part 264, Subpart D). The provisions of the RCRA
Contingency Plan apply to HWDUs in the underground waste disposal panels, HWMUs in the
WHB Unit and the Parking Area Unit, the Waste Shaft, and supporting TRU mixed waste
handling areas. These areas are shown in Figures D-1 through D-3.

The WIPP facility is a large quantity generator of hazardous waste pursuant to 20.4.1.300
NMAC (incorporating 40 CFR Part 262, “Standards Applicable to Generators of Hazardous
Waste”). 20.4.1.300 NMAC (incorporating 40 CFR 8262.261(a)) requires that a contingency
plan be in place that describes actions that facility personnel will take in response to any fire,
explosion, or release of hazardous waste or hazardous waste constituents which could threaten
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human health or the environment. The provisions of the-this RCRA Contingency Plan also apply
to the site-generated hazardous waste accumulation areas (both the central accumulation areas
(CAAS), also referred to as the less-than-90-day areas, and satellite accumulation areas
(SAAS)), the locations of which are specified in the Quick Reference Guide to the WIPP Facility
RCRA Contingency Plan. For the remainder of this document, the term “site-generated
hazardous waste” will mean waste accumulated in both the CAAs and SAAs.

Wastes may also be generated at the WIPP facility as a direct result of managing the TRU and
TRU mixed wastes received from the off-site generators. Throughout the remainder of this plan,
this waste is referred to as “derived waste.” Derived waste will be managed as TRU mixed
waste and emplaced in the rooms in HWDUSs along with the TRU mixed waste for disposal.
Every reasonable effort to minimize the amount of derived waste, while providing for the health
and safety of personnel, will be made.

Wastes generated as a result of emergency response actions will be categorized into one of
three groups and disposed of accordingly. These are: 1) nonhazardous wastes to be disposed
of at an appropriate disposal facility (e.g., low-level waste facility or approved landfill), 2)
hazardous nonradioactive wastes (site-generated hazardous waste) to be disposed of at an off-
site RCRA permitted facility, and 3) derived waste to be disposed of in the underground HWDUs
as TRU mixed waste. Hazardous liquid wastes that may be generated as a result of emergency
response actions will be managed as follows:

¢ Non-Mixed - Accumulated liquids contaminated only with hazardous constituents
will be placed into containers and managed in accordance with 20.4.1.300 NMAC
(incorporating 40 CFR 8262.17) requirements. The waste will be shipped to an
approved off-site treatment, storage, or disposal facility.

¢ Mixed — Accumulated liquids contaminated with TRU mixed waste will be solidified
and the solidified materials will be disposed of in the underground WIPP repository
as TRU mixed waste.

Waste containing liquid in excess of treatment, storage, or disposal facility Waste Acceptance
Criteria (TSDF-WAC) limits shall not be emplaced in the underground HWDUs (See Permit
Attachment C, Section C-1c).

Off-site waste managed and disposed of at the WIPP facility is radioactive mixed waste, and as
a result, response to emergencies must consider the dual hazard associated with this waste. In
responding to emergencies involving TRU mixed waste, the actions necessary to protect human
health and the environment from the effects of radioactivity may be similar to those actions
necessary to provide protection from hazardous waste and hazardous waste constituents. Such
responses may require the use of equipment and processes specific to events resulting in
radiological contamination (e.g., continuous air monitors, decontamination shower equipment,
HEPA vacuums, paint/fixatives) and are not included in the RCRA Contingency Plan.
Furthermore, the RCRA Contingency Plan may require additional actions to be taken to mitigate
the hazards associated with the hazardous component of the waste. These measures are not
intended to replace actions required to protect human health and the environment in response
to radiological emergencies. In this manner, the RCRA Contingency Plan complements the
radiological response activities.



0w N O 0o b~ W

10

11

12
13
14

15
16
17
18

19
20
21

22
23
24

25
26
27
28
29
30

31
32
33
34
35
36
37

38
39

Waste Isolation Pilot Plant
Hazardous Waste Facility Permit
Updated Renewal Application
March 2022

D-2 Emergency Response Personnel and Training

D-2a Emergency Response Personnel

A RCRA Emergency Coordinator will be on-site at the WIPP facility 24 hours a day, seven days
a week, with the responsibility for coordinating emergency response measures. In accordance
with 20.4.1.300 NMAC (incorporating 40 CFR 8262.261(d)) and 20.4.1.500 NMAC
(incorporating 40 CFR 8264.52(d)), qualified RCRA Emergency Coordinators are listed in Table
D-1 and are trained to the requirements found in Permit Attachment F, Table F-2, under
“Emergency Coordinator.”-

tr-addition—personsPersons qualified to act as the RCRA Emergency Coordinator have the
authority to commit the necessary resources to implement this RCRA Contingency Plan.

During emergencies, the RCRA Emergency Coordinator has three primary responsibilities:

e Assess the Situation—The RCRA Emergency Coordinator shall gather information
relevant to the incident, such as the type of event, quantity and type of released
waste, and existing or potential hazards to human health and the environment.

e Protect Personnel—The RCRA Emergency Coordinator shall take reasonable
measures to ensure the safety of personnel, such as ensuring that alarms have
been activated, personnel have been accounted for, any injuries have been
attended to, and evacuation of personnel has occurred, if necessary.

e Contain the Release—The RCRA Emergency Coordinator shall take reasonable
measures to ensure that fires, explosions, or releases of hazardous waste or
hazardous waste constituents do not occur, recur, or spread.

In addition to the RCRA Emergency Coordinator, the following individuals, groups, and
organizations have speeified-responsibilities during anya WIPP facility emergency, which may

include the following:

o WIPP Fire Department—The primary providers of fire suppression, technical
rescue, Emergency Medical Services (EMS), and hazardous materials response
for the protection of personnel in both surface and underground facilities. The
WIPP Fire Department personnel serve as an Industrial Fire Brigade and are
trained to respond to surface and underground emergencies on site, including fires,
medical emergencies, and releases of hazardous materials.

o Facility Shift Manager (FSM)—A member of the Facility Operations organization
who is in charge of plant operations and is the senior shift representative
responsible for maintaining the facility in a safe configuration during normal and
abnormal conditions. The FSM can concurrently serve as the RCRA Emergency
Coordinator, if trained to the requirements of Permit Attachment F_(Facility
Personnel Permit Training Program), or provide support to the qualified RCRA
Emergency Coordinator on shift.

e Central Monitoring Room Operator (CMRO)—An on-shift operator responsible for
Central Monitoring Room (CMR) operations, including coordination of facility
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communications. The CMRO documents these activities (e.g., communications,
notifications) in a facility log. The CMRO is a member of Facility Operations, and
during emergencies, the CMRO supports the RCRA Emergency Coordinator.

o Firefighter—A WIPP Fire Department member who serves as a primary responder
to surface and underground emergencies, including fires, medical emergencies,
and releases of hazardous materials. Firefighters assigned to the underground will
not perform any coordinated firefighting underground and will only respond to
incipient-stage fires that threaten TRU mixed waste, if is it safe to do so.

e Fire Department Incident Commander—Upon delegation by the RCRA Emergency
Coordinator, and once incident command has been established, the Incident
Commander is responsible for direction and supervision of emergency responders
during an incident resulting in implementation of the RCRA Contingency Plan. The
Incident Commander will be a member of the WIPP Fire Department. For security-
related incidents that invoke implementation of the RCRA Contingency Plan, the
Fire Department Incident Commander will establish a unified command with the
WIPP Protective Force.

e Mine Rescue Team (MRT)— The MRT emergency response capabilities include
search, rescue, reentry, and recovery operations. The MRT responds in
accordance with the requirements of 30 CFR Part 49. The MRT emergency
response actions include extinguishing incipient stage fires, if encountered, and
immediately reporting uncontrolled fires.

e Emergency Operations Center (EOC) Staff- Upon activation, the EOC supports the
RCRA Emergency Coordinator and Incident Commander with emergency
management decision-making and associated notifications. Since EOC staff
performs duties similar to their normal job functions during an emergency response
and provides support related to their area(s) of expertise, no specific RCRA
training is required.

D-2b  Emergency Response Training

The WIPP Fire Department personnel are trained in accordance with the WIPP Fire Department
Training Plan, which is kept on file at the WIPP facility. The training plan incorporates current
National Fire Protection Association (NFPA) standards for training Firefighters.

Fire Department Incident Commanders are also trained in accordance with the WIPP Fire
Department Training Plan, which incorporates the Federal Emergency Management Agency
(FEMA\), Incident Command System (ICS), and the National Incident Management System
(NIMS) standards.

WIPP personnel who perform EMS duties are licensed through the State of New Mexico
Emergency Medical Systems Bureau. Licensure requirements for training, continuing education,
and skills maintenance are set forth through state requirements. Licenses are maintained by
attending training seminars or conferences.

As described above, emergency response training is conducted in accordance with the WIPP
Fire Department Training Plan, which is updated whenever the applicable standards are
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revised. In addition to the emergency response training, WIPP Fire Department personnel are
required to complete applicable site-specific training, which is described in Permit Attachment F,
Facility Personnel Permit Training Program.

D-3 Criteria for Implementation of the RCRA Contingency Plan

The provisions of the RCRA Contingency Plan shall be implemented immediately whenever
there is a fire, an explosion, or a release of hazardous wastes or hazardous waste constituents
that could threaten human health or the environment, or whenever the potential for such an
event exists as determined by the RCRA Emergency Coordinator, as required under 20.4.1.300
NMAC (incorporating 40 CFR 8§262.260(b)) and 20.4.1.500 NMAC (incorporating 40 CFR
§264.51(b)).

There may be situations whieh-that do not readily lend themselves to an immediate assessment
of the possible hazards to human health and the environment. In these cases, the RCRA
Emergency Coordinator will implement the RCRA Contingency Plan as a precautionary
measure, regardless of the emergency situation or occurrence, if the RCRA Emergency
Coordinator has reason to believe that a fire, explosion, or release of hazardous waste or
hazardous waste constituents has occurred that could threaten human health or the
environment.

In accordance with 20.4.1.300 NMAC (incorporating 40 CFR 8262.265(i)) and 20.4.1.500 NMAC
(incorporating 40 CFR 8264.56(i)), the RCRA Emergency Coordinator, on behalf of the
Permittees, will record the time, date, and details of the incident that required implementation of
the RCRA Contingency Plan. The Secretary of the NMED will be immediately notified by the
Permittees. Additionally, the Permittees shall submit a written report to the NMED within 15
days of the incident, as specified in Section D-5. The following emergency situations, as they
pertain to TRU mixed waste and generated hazardous wastes, warrant immediate
implementation of the RCRA Contingency Plan by the RCRA Emergency Coordinator in
accordance with standard operating procedures on file at the WIPP facility:

. Fires
- If a fire involving TRU mixed waste or site-generated hazardous waste occurs

- If a fire (e.g., building, grass, nonhazardous waste fire) occurs within or near a CAA or
SAA that threatens to involve site-generated hazardous waste

- If afire (e.g., building, grass, nonhazardous waste fire) occurs within or near the
permitted HWMUSs that threatens to involve TRU mixed waste

- If a fire occurs in the underground that results in immediate personnel evacuation or
prevents normal personnel access to the underground

For any fire which-that does not meet the above criteria, the RCRA Emergency Coordinator
shall document the rationale for not implementing the RCRA Contingency Plan (e.g., there is
no threat to human health or the environment).

. Explosions
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- If an explosion involving TRU mixed waste or site-generated hazardous waste occurs

- If an explosion occurs within or near a CAA or SAA which-that threatens to involve site-
generated hazardous waste

- If an explosion occurs within or near the permitted HWMUs whieh-that threatens to
involve TRU mixed waste

- If an explosion occurs in the underground that results in immediate personnel evacuation
or prevents normal personnel access to the underground

- If there is an imminent danger of an explosion occurring (e.g., gas leak with an ignition
source nearby) which could involve TRU mixed or site-generated hazardous waste

For any explosion which-that does not meet the above criteria, the RCRA Emergency
Coordinator shall document the rationale for not implementing the RCRA Contingency Plan
(e.g., there is no threat to human health or the environment).

Unplanned Sudden/Non-Sudden Releases

- If, prior to waste emplacement, one or more containers of TRU mixed waste has spilled
or been breached due to dropping, puncturing, container failure or degradation, or any
other physical or chemical means, resulting in a release

- If, after waste emplacement, one or more containers of TRU mixed waste in an active
room has been breached

- If a continuous air monitor confirms a release of radioactive particulates to the ambient
atmosphere, indicating a possible release of TRU mixed waste constituents from the
permitted facility

- If a spill of site-generated hazardous waste occurs in a CAA or SAA and cannot be
contained with secondary containment methods or absorbents, thereby threatening a
release to air, soil, or surface water

- If a site-generated hazardous waste spill occurs in a CAA or SAA and results in the
release of potentially flammable material, thereby threatening to create a fire or
explosion hazard

- If a site-generated hazardous waste spill occurs in a CAA or SAA and results in the
release of potentially toxic fumes that weuld-could threaten human health

For any release of hazardous waste or hazardous waste constituents that does not meet the
above criteria, the RCRA Emergency Coordinator shall document the rationale for not
implementing the RCRA Contingency Plan (e.g., there is no threat to human health or the
environment).

Other Occurrences
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- If a natural phenomenon (e.g., earthquake, flood, lightning strike, tornado) occurs that
involves TRU mixed waste or site-generated hazardous waste or threatens to involve
TRU mixed waste or site-generated hazardous waste

- If an underground structural integrity emergency (e.g., roof fall in an active room) occurs

that involves TRU mixed waste or site-generated hazardous waste, threatens to involve
TRU mixed waste or site-generated hazardous waste, results in immediate personnel
evacuation, or prevents normal personnel access to the underground

For any natural phenomenon or underground structural emergency that does not meet the
above criteria, the RCRA Emergency Coordinator shall document the rationale for not
implementing the RCRA Contingency Plan (e.g., there is no threat to human health or the
environment).

D-4 Emergency Response Method

Methods that describe implementation of the RCRA Contingency Plan cover the following six
areas:

1. Immediate Notifications (Section D-4a)

2. ldentification of Released Materials and Assessment of Extent of the Emergency
(Section D-4b)

3. Assessment of the Potential Hazards (Section D-4c)
4. Post-Assessment Notifications (Section D-4d)
5. Control and Containment of the Emergency (Section D-4e)

6. Post-Emergency Activities (Section D-4f)

D-4a Immediate Notifications

Notification requirements in the event of implementation of the RCRA Contingency Plan are
defined by 20.4.1.300 NMAC (incorporating 40 CFR §262.265(a)) and 20.4.1.500 NMAC
(incorporating 40 CFR 88264.56(a)). Personnel at the WIPP facility are trained to respond to
emergency notifications.

Whenever an emergency situation occurs that warrants implementation of this RCRA
Contingency Plan, as described in Section D-3, the Permittees will immediately notify the
Secretary of the NMED.
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D-4a(1) Initial Emergency Response and Alerting the RCRA Emergency Coordinator

The first person to become aware of an incident shall immediately report the situation to the
CMRO and, as requested by the CMRO, provide the relevant information. Facility personnel are
trained in the process for notifying the CMRO as part of General Employee Training (GET).

In addition to receiving incident reports from facility personnel, the CMRO eentinueush-monitors
(24-heurs-a-day)-the status of alarms_24 hours a day, takes telephone calls and radio
messages, initiates calls to emergency staff, and initiates emergency response procedures
regarding evacuation, if needed.

Once the CMRO is notified of a fire, explosion, or a release anywhere in the facility (either by
eyewitness notification or an alarm), the RCRA Emergency Coordinator is immediately notified.
The RCRA Emergency Coordinator ensures that the emergency responders, including the
WIPP Fire Department and the MRT, have been notified, as needed. Once incident command
has been established, the RCRA Emergency Coordinator has the authority to delegate the
responsibilities for mitigation of the incident to the Incident Commander.

The response to an unplanned event will be performed in accordance with standard operating
procedures and guides based on the applicable Federaliederal, Statestate, or local regulations
and/or guidelines for that response. These include DOE Order 151.1D, Comprehensive
Emergency Management System; the U.S. Mine Safety and Health Administration (MSHA); the
NMAC; the Comprehensive Environmental Response, Compensation, and Liability Act;
Chapter 74, Article 4B, New Mexico Statutes Annotated 1978; and the New Mexico Emergency
Management Act.

If needed, the RCRA Emergency Coordinator will immediately notify the appropriate federal,
state, and local agencies and mining companies in the vicinity of the WIPP facility, listed in
Section D-7, with designated response roles.

Depending on the emergency, the EOC may be activated for additional support. In the event
that the EOC is activated, decision-making responsibilities related to emergency management
and associated notifications may be delegated to the EOC by the RCRA Emergency
Coordinator. The EOC will assist in the mitigation of the incident with the use of appropriate
communications equipment and technical expertise from available resources. During the
emergency, the RCRA Emergency Coordinator will remain in contact with and advise the EOC
of the known hazards.

The EOC staff assesses opportunities for coordination and the use of mutual-aid agreements
with local agencies making additional emergency personnel and equipment available (Section
D-7), as well as the use of specialized response teams available through various Statestate and
Federalfederal agencies. Because the WIPP facility is a DOE-owned facility, the Permittees may
also use the resources available from the National Response Framework.

10
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D-4a(2) Communication of Emergency Conditions to Facility Employees

Procedures for immediately notifying facility personnel of emergencies are as follows:
e Local Fire Alarms

The local fire alarms sound an audible tone and may be activated automatically or
manually in the event of a fire.

e Surface Evacuation Signal

The evacuation signal is a yelp tone and is manually activated by the CMRO when
needed. The CMRO follows the evacuation signal with verbal instructions and ensures
the Site Notification System has been activated.

e Underground Evacuation Warning System

The underground evacuation signal is a yelp tone and flashing strobe light. In the
event of an evacuation signal, underground personnel will follow escape routes to
egress hoist stations. Underground personnel are trained to report to the underground
assembly areas and await further instruction if al-power fails or if ventilation stops. If
evacuation of underground personnel is required_due to a power failure, this-willbe

done-using-the-a backup generators is available to power the hoisting equipment.
Evacuation will beard in accordance with the applicable requirements of MSHA.

WIPP facility personnel are trained and given instruction during GET to recognize the various
alarm signals and the significance of each alarm. WIPP facility employees and site visitors are
required to comply with directions from emergency personnel and alarm system notifications
and to follow instructions concerning emergency equipment, shutdown procedures, and
emergency evacuation routes and exits.

D-4b ldentification of Released Materials and Assessment of the Extent of the Emergency

The identification of hazardous wastes or hazardous waste constituents involved in a fire, an
explosion, or a release to the environment is a necessary part of the RCRA Emergency
Coordinator’s assessment of an incident, as described in 20.4.1.300 NMAC (incorporating 40
CFR 8262.265(b)) and 20.4.1.500 NMAC (incorporating 40 CFR 8264.56(b)). Immediately after
alarms have been activated and required notifications have been made, the RCRA Emergency
Coordinator shall direct an investigation to determine pertinent information relevant to the actual
or potential threat posed to human health or the environment. The information will include the
character, exact source, amount, and areal extent of any released material. This may be done
by observation or review of facility records or manifests and, if necessary, by chemical analysis.

The identification of the character and source of released materials at any location is enhanced
because hazardous wastes are stored, managed, or disposed at specified locations throughout
the WIPP facility.

Sources of information available to identify the hazardous wastes involved in a fire, an

explosion, or a release at the WIPP facility include operator/supervisor knowledge of their work
areas, materials used, and work activities underway; the WIPP Waste Information System

11
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(WWIS), which identifies the location within the facility of emplaced TRU mixed waste, including
emplaced derived waste; and waste manifests and other waste characterization information in
the operatingrecordOperating Record. The WWIS also includes information on wastes that are
in the waste handling process. Also available are Safety Data Sheets (SDSs) for hazardous
materials in the various user areas throughout the facility, waste acceptance records, and
materials inventories for buildings and operating groups at the WIPP facility. Information or data
from the derived waste accumulation areas, the site-generated hazardous waste accumulation
areas, and nonregulated waste accumulation areas are included. It is anticipated that this
information is sufficient for identifying the nature and extent of the released materials. The
RCRA Emergency Coordinator has access to this information when needed.

The waste received at the WIPP facility must meet the TSDF-WAC (e.g., no more than one
percent liquid), which minimizes the possibility of waste container degradation and liquid spills.
Should a spill or release occur from a container of site-generated hazardous or TRU mixed
waste, following an initial assessment of the event, the RCRA Emergency Coordinator will
ensure that the following actions are immediately taken, consistent with radiological control
procedures, in compliance with 20.4.1.300 NMAC (incorporating 40 CFR §262.261(a)) and
20.4.1.500 NMAC (incorporating 40 CFR §264.52(a) and 8264.171):

o Assemble the required response equipment, such as protective clothing and gear, heavy
equipment, empty drums, overpack drums, hand tools, and absorbent materials

o Transfer the released material to a container that is in good condition and patch or
overpack the leaking container into another container that is in good condition

e Once the release has been contained, determine the areal extent of the release and
proceed with appropriate cleanup action, such as chemical neutralization, vacuuming, or
excavation

D-4c  Assessment of the Potential Hazards

Concurrent with the actions described in Sections D-4a and D-4b, and in accordance with
20.4.1.300 NMAC (incorporating 40 CFR §262.265(c)) and 20.4.1.500 NMAC (incorporating 40
CFR 8264.56(c)), the RCRA Emergency Coordinator shall assess possible hazards to human
health or the environment that may result from the release, fire, or explosion. This assessment
will consider both direct and indirect effects of the release, fire, or explosion (e.g., the effects of
any toxic, irritating, or asphyxiating gases that are generated, or the effects of any hazardous
surface water run-off from water or chemical agents used to control fire and heat-induced
explosions). The RCRA Emergency Coordinator will be responsible for identifying and
responding to immediate and potential hazards, using the services of trained personnel.

After the materials involved in an emergency are identified, the specific information (e.g.,
associated hazards, appropriate personal protective equipment (PPE), decontamination) may
be obtained from SDSs and from appropriate chemical reference materials at the same location.
These information sources are available to the RCRA Emergency Coordinator or may be
accessed through several WIPP facility organizations.

If, upon completion of the hazards assessment, the RCRA Emergency Coordinator determines

that there are no actual or potential hazards to human health or the environment present, this
RCRA Contingency Plan may be terminated. The RCRA Emergency Coordinator will record the

12
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time, date, and details of the incident in the eperating+ecordOperating Record, and the
Permittees will ensure that the reporting requirements of Section D-5 are fulfilled.

D-4d Post-Assessment Notifications

Upon RCRA Contingency Plan implementation, post-assessment notifications may be
necessary in order to satisfy 20.4.1.300 NMAC (incorporating 40 CFR §262.265(d)) and
20.4.1.500 NMAC (incorporating 40 CFR §8264.56(d)). If it has been determined that the facility
has had a fire, an explosion, or a release of hazardous waste or hazardous waste constituents
that could threaten human health or the environment outside the facility (i.e., outside the Land
Withdrawal Boundary), the RCRA Emergency Coordinator, after consultation with the DOE as
the owner of the facility, will ensure that the appropriate local authorities are immediately notified
by telephone and/or radio in the event that evacuation is needed. The following notifications
satisfy the requirements of 20.4.1.300 NMAC (incorporating 40 CFR 8§262.265(d)(1)) and
20.4.1.500 NMAC (incorporating 40 CFR §264.56(d)(1)):

¢ New Mexico Department of Homeland Security and Emergency Management (telephone
number: (505) 476-9635)

e Eddy County via the Regional Emergency Dispatch Authority (telephone number: (575)
616-7155)

e Lea County via the Regional Emergency Dispatch Authority (telephone number: (575)
397-9265)

The RCRA Emergency Coordinator must be available to help appropriate officials decide
whether local areas should be evacuated.

After local authorities are notified, the RCRA Emergency Coordinator must immediately notify
either the government official designated as the on-scene coordinator for that geographical
area, or the National Response Center. For the purposes of the RCRA Contingency Plan, the
following notifications satisfy the requirements of 20.4.1.300 NMAC (incorporating 40 CFR
§262.265(d)(2)) and 20.4.1.500 NMAC (incorporating 40 CFR 8264.56(d)(2)):

e New Mexico Environment Department (NMED)
Department of Public Safety
24-Hour Emergency Reporting Telephone Number: (505) 827-9329
FAX number: (505) 827-9368

e National Response Center
Telephone number: 1-800-424-8802
FAX number: (202) 479-7181

This notification shall include the following information:
e The name and phone number of the reporter

e The name and address of the facility

13
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e The type of incident (fire, explosion, or release)

e The date and time of the incident

o The name and quantity of material(s) involved, to the extent known
e The extent of injuries, if any

e Possible hazards to human health and the environment (air, soil, water, wildlife, etc.)
outside the facility

Communications beyond those required by the RCRA Contingency Plan are the responsibility of
the Permittees in accordance with plans and policies on file at the WIPP facility.

D-4e Control and Containment of the Emergency

The RCRA Emergency Coordinator is required to ensure control of an emergency and to
minimize the potential for the occurrence, recurrence, or spread of releases due to the
emergency situation, as described in 20.4.1.300 NMAC (incorporating 40 CFR §262.265(e) and
(f)) and 20.4.1.500 NMAC (incorporating 40 CFR 8264.56-(e) and (f)). Standard operating
procedures and guides are used to implement initial response measures with priority being
control of the emergency, and those actions necessary to ensure confinement and containment
in the early, critical stages of a spill or leak. The RCRA Emergency Coordinator, in conjunction
with the Incident Commander, is responsible for implementing the following measures:

e Stopping processes and operations

e Collecting and containing released wastes and materials

e Removing or isolating containers of hazardous waste posing a threat

e Ensuring that wastes managed during an emergency are handled, stored, or treated with
due consideration for compatibility with other wastes and materials on site and with
containers utilized (Section D-4f(2))

e Restricting personnel not needed for response activities from the scene of the incident

e Evacuating the area

e Curtailing nonessential activities in the area

¢ Conducting preliminary inspections of adjacent facilities and equipment to assess
damage

e Maintaining fire equipment on standby at the incident site in cases where ignitable
liquids have been or may be released and ensuring that ignition sources are kept out of
the area. Ignitable liquids will be segregated, contained, confined, diluted, or otherwise
controlled to preclude inadvertent explosion or detonation.

14
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No operation that has been shut down in response to the incident will be restarted until
authorized by the RCRA Emergency Coordinator. If a release occurs that involves radioactivity,
the RCRA Emergency Coordinator actions will be consistent with radiation control policies and
practices.

The standard operating procedures for emergency response may include, but are not limited to,
the following actions appropriate for control of releases:

1. Isolating the area from unauthorized entry by fences, barricades, warning signs, or
other security and site control precautions. Isolation and evacuation distances vary,
depending upon the chemical/product, fire, and weather situations.

2. Establishing drainage controls.

3. Stabilizing physical controls (such as dikes or impoundment[s]).

4. Capping contaminated soils to reduce migration.

5. Using chemicals and other materials to retard the spread of the release or to mitigate
its effects.

6. Excavating, consolidating, or removing contaminated soils.

7. Removing wastes containers to reduce exposure risk during situations such as fires.
If the facility stops operations in response to a fire, explosion, or release, the RCRA Emergency
Coordinator shall ensure continued monitoring for leaks, pressure buildup, gas generation, or
ruptures in valves, pipes, or other equipment, wherever appropriate.
Natural and/or synthetic methods will be employed to limit the releases of hazardous- wastes or
hazardous waste constituents so that effective recovery and treatment can be accomplished

with minimal additional risk to human health or the environment.

Emergency response actions taken to mitigate releases may include, but are not limited to, the
following:

1. Physical methods of control may involve any of several processes to reduce the area
of the spill/leak, or other release mechanism (such as fire suppression).

a. Absorption (e.g., absorbent sheets; spill control bucket materials specifically for
solvents, neutralization, or acids/caustics; and absorbent socks for general liquids
or oils)

b. Dikes or Diversions (e.g., absorbent socks or earth)

c. Overpacking

d. Plug and Patch

15
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e. Transfers from leaking container to new container f. Vapor Suppression (e.g.,
agueous foam blanket)

2. Chemical methods of mitigation may include the following:
a. Neutralization
b. Solidification
Once the Incident Commander informs the RCRA Emergency Coordinator that the emergency
scene is stable, the release has been stopped, any reactions have been controlled, the released
hazardous materials have been contained within a localized area, and the area of contamination
has been secured from unauthorized entry, the field emergency response activity can be

terminated.

D-4e(1) Fires

In the event of a fire that involves or threatens TRU mixed waste or site-generated hazardous
waste, emergency response actions may include, but are not limited to, the following:

1. The RCRA Emergency Coordinator will remain in contact with and advise the Incident
Commander of the known hazards.

2. The Incident Commander will maintain overall control of the emergency and may
accept and evaluate the advice of WIPP facility personnel and emergency response
organization members; but retains overall responsibility until the emergency is
terminated.

3. Only fire extinguishing materials that are compatible with the materials involved in the
fire will be used to extinguish fires. Water and dry chemical materials in use at the
WIPP facility have been determined to be compatible with al-components of the TRU
mixed waste and site-generated hazardous waste.

4. In order to ensure that storm drains and/or sewers do not receive potentially
hazardous runoff, dikes will be built around storm drains to control discharge as
needed. Collected waste will be sampled and analyzed for hazardous constituents,
and appropriately disposed.

5. The RCRA Emergency Coordinator will ensure that measures are taken to shut down
operational units (e.g., process equipment and ventilation equipment) that have been
affected directly or indirectly by the fire.

6. Fire suppression materials used in response to incidents will be retained on-scene,
where an evaluation will be performed to determine appropriate recovery and disposal
methods.

7. Upon underground evacuation due to a fire in the underground that involves or

threatens to involve TRU mixed waste or site-generated hazardous waste, a response
plan will be developed depending on the status of the fire. The plan may include
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D-4e(2)

ventilation control, barrier erection, and/or waiting for the fire to self-extinguish or
implement active ventilation.

Explosions

In the event of an explosion that involves or threatens TRU mixed waste or site-generated
hazardous waste, emergency response actions may include, but are not limited to, the following:

The RCRA Emergency Coordinator will remain in contact with and advise the Incident

The Incident Commander will maintain overall control of the emergency and may
accept and evaluate the advice of WIPP facility personnel and emergency response

The RCRA Emergency Coordinator will ensure measures are taken to shut down
operational units (e.g., process equipment and ventilation equipment) that have been

If, following an explosion, there is an underground structural integrity emergency, see

- Commander of the known hazards.

2.
organization members; but retains overall responsibility until the emergency is
terminated.

3.
affected directly or indirectly by the explosion.

4. If, following an explosion, there is an ensuing fire, see Section D-4e(1).

5.
Section D-4e(4).

D-4e(3) Unplanned Sudden/Non-Sudden Releases

Spills of Site-Generated Hazardous Waste

If a spill of site-generated hazardous waste has occurred, and 1) the spill cannot be contained
with secondary containment methods or absorbents, 2) the spill causes a release of flammable
material, or 3) the spill results in toxic fumes, the RCRA Emergency Coordinator will ensure
implementation of measures that may include, but are not limited to, the following actions:

1.

The RCRA Emergency Coordinator will remain in contact with and advise the Incident
Commander of the known hazards.

The Incident Commander will maintain overall control of the emergency and may
accept and evaluate the advice of WIPP facility personnel and emergency response
organization members; but retains overall responsibility until the emergency is
terminated.

The immediate area will be evacuated.

The source of the release will be mitigated, if possible.

A dike to contain runoff will be built, if necessary.

Dikes around storm drains to control discharge will be built, as needed, to ensure that
storm drains and/or sewers do not receive potentially hazardous runoff.
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Fire equipment will be maintained on standby at the incident site in cases where
ignitable liquids have been or may be released, and ignition sources will be kept out of
the area of ignitable liquids.

Released waste and contaminated media will be collected and placed into drums or
other appropriate containers.

Releases of TRU Mixed Waste

If a release of TRU mixed waste has occurred, the emergency will be managed as a potential
radiological release, and radiological control measures will determine the activities that can be
performed safely, which may include the following:

1.

D-4e(4)

The RCRA Emergency Coordinator will remain in contact with and advise the Incident
Commander of the known hazards.

The Incident Commander will maintain overall control of the emergency and may
accept and evaluate the advice of WIPP facility personnel and emergency response
organization members; but retains overall responsibility until the emergency is
terminated.

Prior to the re-entry following an event involving containers that are managed as TRU
mixed waste, a Radiological Work Permit (RWP) will be prepared.

During the re-entry phase, the extent of radiological contamination will be determined.
This information is used by the RCRA Emergency Coordinator to determine an
appropriate course of action to recover the area.

During the recovery phase, the reeessary-resources to conduct decontamination
and/or overpacking operations will be used as needed.

Prior to returning the affected area and/or equipment to normal activities, the RCRA
Emergency Coordinator will determine if additional measures are required by the
RCRA Contingency Plan (e.g., characterization and disposal of contaminated media).

The recovery phase will include activities (e.g., placing the waste material in another
container, vacuuming the waste material, overpacking or plugging/patching the
affected waste container(s), decontaminating or covering the affected area), as
specified in the RWP, to minimize the spread of contamination to other areas.

The RWPs and other administrative controls will provide protective measures to help
ensure that new hazardous constituents will not be added during decontamination
activities.

Other Occurrences

Natural Phenomena

In the event of a natural phenomenon (e.g., earthquake, flood, lightning strike, tornado) that
involves hazardous waste or has threatened to cause a release of hazardous waste or
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hazardous waste constituents, emergency response actions may include, but are not limited to,
the following:

1. The RCRA Emergency Coordinator will remain in contact with and advise the Incident
Commander of the known hazards.

2. The Incident Commander will maintain overall control of the emergency and may
accept and evaluate the advice of WIPP facility personnel and emergency response
organization members; but retains overall responsibility until the emergency is
terminated.

3. Containers which-that have not been disposed will be inspected for signs of leakage or

damage, and containment systems will be inspected for deterioration.

4. Affected equipment or areas associated with hazardous waste management activities
will be inspected, and the operability of monitoring systems will be ensured.

5. Affected electrical equipment and lines will be inspected for damage.

6. Affected buildings and fencing directly related to hazardous waste management
activities will be inspected for damage.

7. A general survey of the site will be conducted to check for signs of physical damage.
8. The RCRA Emergency Coordinator will ensure that measures are taken to shut down
operational units (e.g., process equipment and ventilation equipment) that have been

affected by the natural phenomenon.

Underground Structural Integrity Emergencies

In the event of an underground structural integrity emergency that involves or threatens TRU
mixed waste (i.e., occurs in an active disposal room) or site-generated hazardous waste, the
emergency will be managed as a potential radiological release, and radiological control
measures will determine the activities that can be performed safely, and may include the
following:

1. The RCRA Emergency Coordinator will remain in contact with and advise the Incident
Commander of the known hazards.

2. The Incident Commander will maintain overall control of the emergency and may
accept and evaluate the advice of WIPP facility personnel and emergency response
organization members; but retains overall responsibility until the emergency is
terminated.

3. The RCRA Emergency Coordinator will ascertain whether the roof conditions allow for
safe entry and if the waste container or containers in question are accessible.

4. The RCRA Emergency Coordinator may recommend closing the entire panel, or the
affected room of waste containers, based on the location of the event and the stability
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of the roof and walls in the panel as a method to ensure that measures are taken to
shut down affected operational units.

5. Access to the ventilation flow path downstream of the incident will be restricted, as
appropriate.

6. Ventilation to the affected room will be restricted to ensure that there is no spread of
contamination that may have been released, as appropriate.

7. Accessible containers will be inspected for signs of leakage or damage.

8. The spill area will be covered with material (e.g., plastic, fabric sheets) in a manner
that safely isolates the contamination in the area.

9. The RCRA Emergency Coordinator will determine if the covered spill area safely
allows for continued waste disposal operations or whether further action is required to
reinitiate operations.

D-4f Post-Emergency Activities

Immediately after the emergency, and once initial release or spill control and containment have
been completed, the RCRA Emergency Coordinator will ensure that necessary decontamination
occurs and that recovered hazardous waste is properly managed, stored, and/or disposed, as
required by 20.4.1.300 NMAC (incorporating 40 CFR 8262.265(g)) and 20.4.1.500 NMAC
(incorporating 40 CFR 8264.56(g)). As required by 20.4.1.300 NMAC (incorporating 40 CFR
8262.265(h)) and 20.4.1.500 NMAC (incorporating 40 CFR 8264.56(h)), the RCRA Emergency
Coordinator will ensure that incompatibility of waste and restoration of emergency equipment
are addressed.

D-4f(1) Management and Disposition of Released Material

When a release of TRU mixed waste has occurred, priority is given to actions required to
minimize radiological exposure to workers and the public. If the release is TRU mixed waste,

decontamination and disposition will be in accordance with the RWP. If a release of site-

generated hazardous waste occurs, the contaminated surface will be cleaned, and
decontamination materials will be placed in containers and dispositioned appropriately. In most

cases, these-actions taken to address a radiological contamination are sufficient to mitigate any
health effects associated with contamination by hazardous waste or hazardous waste
constituents.

If radioactive contamination is detected on equipment or on structures, radiological cleanup
standards will be used to determine the effectiveness of decontamination efforts and/or the final
disposition of the equipment or structures. Many types of equipment are difficult to
decontaminate and may have to be discarded as derived waste. Fixatives (e.g., paint or water
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spray on salt in the underground) may be used on contaminated structures if the contamination
cannot be safely removed.

Following decontamination, the RCRA Emergency Coordinator will ensure that nonradioactive
hazardous waste resulting from the cleanup of a fire, an explosion, or a release involving a
nonradioactive hazardous waste at the WIPP facility will be contained and managed as a
hazardous waste until such time as the waste is disposed of, or determined to be
nonhazardous, as defined in 20.4.1.200 NMAC (incorporating 40 CFR Part 261, Subparts C and
D). In most cases, knowledge of the material inventories for the various buildings and areas at
the facility will allow a hazardous waste determination for the material resulting from the cleanup
of a release. When knowledge of the material inventories is not sufficient, samples of the waste
will be collected and analyzed using U.S. Environmental Protection Agency (EPA)-approved
methods to determine the presence of any hazardous characteristics and/or hazardous waste
constituents.

D-4f(2)  Incompatible Waste

The RCRA Emergency Coordinator will ensure, in accordance with 20.4.1.300 NMAC
(incorporating 40 CFR 8262.262(h)(1)) and 20.4.1.500 NMAC (incorporating 40 CFR
§264.56(h)(1)), that in the affected area(s) of the facility, no waste that may be incompatible with
the released material is treated, stored, or disposed of until cleanup has been completed. The
RCRA Emergency Coordinator will not allow hazardous or TRU mixed waste operations to
resume in a building or area in which incompatible materials have been released prior to
completion of necessary post-emergency cleanup operations to remove potentially incompatible
materials. In making the determination of compatibility, the RCRA Emergency Coordinator will
have available the resources and information described in Section D-4b, Identification of
Released Materials and Assessment of the Extent of the Emergency.

D-4f(3) Cleaning and Restoration of Equipment

The RCRA Emergency Coordinator will take measures to ensure, in accordance with 20.4.1.300
NMAC (incorporating 40 CFR 8262.262(h)(2)) and 20.4.1.500 NMAC (incorporating 40 CFR
8264.56(h)(2)), that in the affected area(s) of the facility, emergency equipment listed in the
RCRA Contingency Plan, and used in the emergency response, is cleaned and fit for its
intended use or replaced before operations are resumed.

Any equipment that cannot be decontaminated will be discarded as waste (e.g., hazardous,
mixed, solid), as appropriate. After the equipment has been cleaned, repaired, or replaced, a
post-emergency facility and equipment inspection will be performed, and the results will be
documented.

D-5 Required Reporting

The RCRA Emergency Coordinator, on behalf of the Permittees, will note in the eperating
record-Operating Record the time, date, and details of the incident that required implementation
of the RCRA Contingency Plan. In compliance with 20.4.1.300 NMAC (incorporating 40 CFR
§262.265(i)) and 20.4.1.500 NMAC (incorporating 40 CFR §264.56(i)), within 15 days after the
incident, the Permittees will ensure that a written report on the incident will be submitted to the
Secretary of the NMED. The report will include:
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¢ The name, address, and telephone number of the Owner/Operator
e The name, address, and telephone number of the facility

e The date, time, and type of incident (e.qg., fire, explosion, or release)
e The name and quantity of material(s) involved

e The extent of injuries, if any

e An assessment of actual or potential hazards to human health or the environment,
where this is applicable

e The estimated quantity and disposition of recovered material that resulted from the
incident

D-6 Emergency Equipment

A variety of equipment is available at the facility for emergency response, containment, and
cleanup operations in the surface HWMUSs, the underground HWDUSs, and the WIPP facility in
general. This includes equipment for spill control, fire control, personnel protection, monitoring,
first aid and medical attention, communications, and alarms. This equipment is immediately
available to emergency response personnel. A listing of major emergency equipment available
at the WIPP facility, as required by 20.4.1.300 NMAC (incorporating 40 CFR §262.261(e)) and
20.4.1.500 NMAC (incorporating 40 CFR §264.52(e)), is shown in Table D-2. Table D-2 also
includes the location and a physical description of each item on the list along with a brief outline
of its capabilities. The fire-water distribution system map is show in Figure D-5. Equipment
specified at the locations listed in Table D-2 are inspected in accordance with the inspection
schedule specified in Attachment E, Table E-1, as required by 20.4.1.500 NMAC (incorporating
40 CFR 8§264.15(b)).

D-7 Emergency Response Agreements

The Permittees have established agreements with federal, state, and local emergency response
agencies and mining companies in the vicinity of the WIPP facility for firefighting, medical
assistance, hazardous materials response, and law enforcement. In the event that on-site
response resources are unable to provide the needed response actions during a medical, fire,
hazardous materials, or security emergency, the RCRA Emergency Coordinator will notify
appropriate emergency response agencies and request assistance. Once on site, emergency
response agency personnel will perform emergency response activities under the direction of
the Incident Commander.

The agreements with federal, state, and local agencies and mining companies in the vicinity of
the WIPP facility for emergency response capabilities are on file at the WIPP facility. Additional
agreements may be established when needed. A-deseriptiorDescriptions of the agreements
with federal, state, and local agencies and mining operations in the vicinity of the WIPP facility,
as required by 20.4.1.300 NMAC (incorporating 40 CFR §8262.256 and 262.261(c)) and
20.4.1.500 NMAC (incorporating 40 CFR §264.37 and §264.52(c)), include, but is not limited to,
the following:
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e Agreements with local mining companies, including Intrepid Potash NM LLC, White
Marble Mine, and Mosaic Potash Carlsbad Inc. provide for mutual aid and assistance, in
the form of MRTSs, in the event of a mine disaster or other circumstance at either of the
facilities. This provision ensures that the WIPP MOC will have two MRTs available at all
times when miners are underground.

e -An agreement with the U.S. Department of Interior (DOI), represented by the Bureau of
Land Management (BLM), Roswell District, for wildland firefighting support within the
WIPP Land Withdrawal Area.

o Agreements for mutual-aid firefighting with Eddy County, the City of Hobbs, and the City
of Carlsbhad for assistance, including equipment and personnel.

o A-mMutual-aid Agreements with the City of Hobbs and the City of Carlsbad for mutual
ambulance, medical, rescue, and hazardous material response services; for use of
WIPP facility radio frequencies during emergencies; and for mutual security and law
enforcement services, within the appropriate jurisdiction limits of each party.

o Agreements with the Covenant Health Hobbs Hospital and the Carlsbad Medical Center
for the treatment of persons with radiological contamination who have incurred injuries
beyond the treatment capabilities at the WIPP sitefacility. The WIPP facility provides
transport of the patient(s) to these facilities.

e Agreements with the Sheriff of Eddy County and the Sheriff of Lea County for mutual law
enforcement services support.

e An agreement with the New Mexico Department of Homeland Security and Emergency
Management for mutual emergency management support, access to state law
enforcement, public works, and transportation assets.

D-8 Evacuation Plan

If it becomes necessary to evacuate all or part of the WIPP facility, on-site assembly and off-site
staging areas have been established. The off-site staging areas are outside the security fence.
The Permittees have plans and implementation procedures for both surface and underground
evacuations. Drills are performed on these procedures at the WIPP facility at least annually. The
following sections describe the evacuation plan for the WIPP facility, as required under
20.4.1.300 NMAC (incorporating 40 CFR §262.261(f)) and 20.4.1.500 NMAC (incorporating 40
CFR 8264.52(f)).

D-8a Surface Evacuation On-site Assembly and Off-site Staging Areas

Figures B-6D-1/Figure D-1-NFB shows the surface assembly and staging areas and the
evacuation gates. Security officers remain at the primary-staging-area-WIPP facility main gate
24 hours a day, and the vehicle trap is opened for personnel during emergency evacuations.
The north gate has a single-person gate and a large gate which-that can be opened, similar to
the main gates, for the primary staging area. Alternative evacuation route exit points are located
at the east and south gates. The east and south gates are turnstile gates. Upon notification,
security personnel will respond, open gates, and facilitate egress for evacuation.
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If a building or area evacuation is necessary, the RCRA Emergency Coordinator, in conjunction
with the Incident Commander, will determine which assembly area is to be used and will
communicate the selection to facility personnel. The preferred evacuation route is determined
based on the nature of the event, prevailing weather conditions, and actual or potential
radiological release. If site evacuation is necessary, the RCRA Emergency Coordinator, in
conjunction with the Incident Commander, will decide which staging area is to be used and will
communicate the selection to facility personnel. The WIPP site evacuation routes are shown in
Figure D-8. The surface evacuation alarm and public address system are used to direct
personnel evacuation. Persons responsible for surface accountability will direct personnel to the
selected staging area outside the security fence.

Personnel report to the designated assembly or staging area where accountability is conducted
(Figure B-6D-1/Figure D-1-NEB). Personnel who are working in a contaminated area when site
evacuation is announced will assemble at specific staging areas for potentially contaminated
personnel in order to minimize contact with other personnel during the evacuation.

D-8b Underground Assembly Areas and Egress Hoist Stations

Depending upon the type of emergency and level of response, it may be necessary for
personnel in the underground to shelter in place, report top-to designated assembly areas
(Figure B-¥D-3), or to evacuate the underground. Underground personnel are trained to
immediately report to assembly areas under specific circumstances (i.e., loss of underground
power or ventilation). Underground accountability is taken when the underground is sheltered in
place or evacuated. The Underground Controller is responsible for underground personnel
accountability. Each assembly area contains a mine pager phone, miner’s aid station, and
evacuation maps.

In accordance with 30 CFR 857.11050, the mine maintains two escapeways. These
escapeways are designated as Egress Hoist Stations. When the need for an underground
evacuation has been determined, underground personnel report to the Egress Hoist Stations.

Decontamination of underground personnel will be conducted consistent with radiological

control procedures pursuant to 10 CFR Part 835the-same-way-as-described-forsurface

decontamination. Contaminated personnel are trained to remain segregated from other
personnel until radiological contamination control personnel can respond.

D-8c  Plan for Surface Evacuation

Surface evacuation natification is initiated by the CMRO, as directed by the RCRA Emergency
Coordinator, via seund-ing-sounding of the surface evacuation alarm and providing incident
information via the public address system. The persons responsible for surface accountability
assist personnel in evacuation from their areas. Egress routes from buildings and site
evacuation routes and instructions are posted in designated areas throughout the site. Egress
routes from the WHB Unit are shown in Figures B-6a;-B-6b—and-B-6¢D-5 through D-7.

D-8d Plan for Underground Evacuation

Notification for underground evacuation will be made using the underground evacuation alarm
and strobe light signals.
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Personnel will evacuate to the nearest Egress Hoist Station. Primary underground escape
routes (identified by green reflectors on the rib) will be used, if possible. Secondary underground
escape routes (identified by red reflectors on the rib) will be used if necessary (Figure D-3B-4).
Detailed descriptions of escapeways and an underground escape map are included in the
Underground Escape and Evacuation Plan on file at the WIPP facility, as required by MSHA, 30
CFR 857.11053, for underground mining situations. The MSHA required map takes precedence
over Figure D-3B-4, Underground Escape and Evacuation Map, should an underground mine
related event occur necessitating a change to the evacuation routes. The Underground
Controller is responsible for underground personnel accountability and for reporting
accountability to the RCRA Emergency Coordinator.

Upon reaching the surface, personnel will report to their on-site surface assembly or off-site
staging area, as directed, to receive further instructions.

Members of the WIPP Fire Department and the MRT who may be underground, will assist in the
evacuation of the underground when an underground evacuation is called for. A reentry by the
MRT will be performed according to 30 CFR Part 49 and MSHA regulations for reentry into a
mine. The MRTs are trained in compliance with 30 CFR Part 49 in mine mapping, mine gases,
ventilation, exploration, mine fires, rescue, and recovery.

D-8e Further Site Evacuation

In the event of an evacuation involving the need to transport employees, the following
transportation will be available:

e Buses/vans—WIPP facility buses/vans will be available for evacuation of personnel. The
buses/vans are stationed in the employee parking lot.

e Privately Owned Vehicles—Because many employees drive to work in their own
vehicles, these vehicles may be used in an emergency. Personnel will be provided
routes to be taken when leaving the facility.

These vehicles may be used to transport personnel who have been released from the site by
the RCRA Emergency Coordinator.

The primary evacuation routes for the WIPP facility is Louis Whitlock Roadare-the-main-BOE
northiseuth-aceess+oead, which connects to U.S. Highways 62/180 {to the north} and State
Highway 128 via the South Access Road{seuth). Alternate evacuation routes from the facility
are provided at the south side and the east side of the facility. Utilization of the alternate
evacuation routes leads to either the main DOE north/south access road or Campbell Road,
which travels north and intersects with U.S. Highway 62/180. The primary and alternate
evacuation routes are depicted in Figures D-8 and D-8a.

D-9 Location of the RCRA Contingency Plan and Plan Revision

In accordance with 20.4.1.300 NMAC (incorporating 40 CFR 88262 and 262.262(a)) and
20.4.1.500 NMAC (incorporating 40 CFR 8264.53(a)), the owner/operator of the WIPP facility
will ensure that copies of this RCRA Contingency Plan are maintained at the WIPP facility and
are available to the emergency personnel and organizations described in Section D-2. When the
RCRA Contingency Plan is revised, updated copies are distributed (electronically or via site
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mail) or hand delivered to applicable WIPP facility emergency personnel and Emergency
Operations Centers. In addition, the Permittees will make copies available to the following
federal, state, and local agencies and mining companies in the vicinity of the WIPP facility, as
required by 20.4.1.300 (incorporating 40 CFR §262.262(a)) and 20.4.1.500 NMAC
(incorporating 40 CFR §264.53(b)):

Intrepid Potash New Mexico LLC

White Marble Mine

Mosaic Potash Carlsbad Inc.

City of Carlsbad

Carlsbad Medical Center, Carlsbad
Covenant Health Hobbs Hospital, Hobbs
City of Hobbs

BLM, Carlsbad

New Mexico State Police

New Mexico Department of Homeland Security and Emergency Management
Eddy County Commission

Sheriff of Eddy County

Sheriff of Lea County

Eddy County Fire and Rescue

Eddy County Emergency Management
Lea County Emergency Management

In accordance with 20.4.1.300 NMAC (incorporating 40 CFR 8262.263) and 20.4.1.500 NMAC
(incorporating 40 CFR 8264.54), the Permittees will ensure that this plan is reviewed and
amended whenever:

o The Permit for the WIPP facility is revised in any way that would affect the RCRA
Contingency Plan;

e This plan fails in an emergency;

o The WIPP facility design, construction, operation, maintenance, or other circumstances
change in a way that materially increases the potential for fires, explosions, or releases
of hazardous waste or hazardous constituents or change the response necessary in an
emergency;

e The list of RCRA Emergency Coordinators changes; or

e The list of WIPP facility emergency equipment changes.
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Table D-1
Resource Conservation and Recovery Act Emergency Coordinators?
24-Hour
Personal Emergency
Name Address* Office Phone Phone* Phone

J.E. (Joseph) Bealler

(575) 234-8276 or
(575) 234-8916

(575) 234-8111

M.G. (Mike) Proctor

(575) 234-8276 or
(575) 234-8143

(575) 234-8111

P.J. (Paul) Paneral

(575) 234-8498

(575) 234-8111

A.C. (Andy) Cooper

(575) 234-8197

(575) 234-8111

C.J. (Chris) Belis

(575) 628-5851

(575) 234-8111

B.R. (Bobby) Franco

(575) 234-8163

(575) 234-8111

G.W. (Gregory) Brown

(575) 234-5862

(575) 234-8111

R.D. (Ryan) Parrish

(575) 234-8638

(575) 234-8111

R.E. (Eric) Chavez

(575) 234-5831

(575) 234-8111

D.L. (Donald) Jurney

(575) 234-8216

(575) 234-8111

R.H. (Robert) Valenzuela

(575) 234-8799

(575) 234-8111

J.R. (James) Bailey

(575) 234-8276

(575) 234-8111

M.L. (Martin) Mendes

(575) 234-5822

(575) 234-8111

D.J. (Derek) Tweedy

(575) 234-8272

(575) 234-8111

*  NOTE: Personal information (home addresses and personal phone numbers) has been
removed from informational copies of this Permit.

1 For every shift, one qualified RCRA Emergency Coordinator serves as the primary, and a
second qualified RCRA Emergency Coordinator is available to serve as the alternate.
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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 CAAs (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 Dirift, Fuel Station

System

loudspeaker assemblies

(N150/W170)
Site Notification For surface, alarms and notifications transmitted over Site-wide
System; paging channel of the public address system, manually
Underground initiated; for underground, audible alarm
Evacuation Alarm
System
Public Address Includes intercom phones; handset stations and Site-wide
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Equipment

Description and Capabilities

Location

Mine Pager Phones

Battery-operated paging system

Underground at S550/W30,
S1000/W30, S1950/E140,
SH Shaft Collar and
Underground Station Waste
Shaft Collar and
Underground Station; —
surface at Support Building
(Building 451, FSM desk,
CMR, lamproom), Safety and
Emergency Services Facility
(Building 452, Fire
Department workstation area,
Mine Rescue Room)

Portable Radios

Two-way, portable; transmits and monitors information
to/from other transmitters

Issued to individuals

Plant--Based
Radios

Two-way, stationary; transmits and monitors information
to/from other transmitters-radios

Safety and Emergency
Services Facility (Building
452), Guard and Security
Building (Building 458),
Support Building (Building
451, CMR, FSM desk)

Mobile Phones

Provide communications link between emergency response
personnel, as needed

Issued to individuals plus
emergency vehicles

Spill Response Equipment and Materials

HAZMAT
Equipment

Spill response equipment and supplies, PPE, and
decontamination supplies stored and maintained in
accordance with NFPA 1901 and as documented in WIPP
facility files

Surface, in designated areas
near Safety and Emergency
Services Facility (Building
452)

Absorbent Materials

Containment or cleanup of spills, including:
Pressurized spill-response gun;

Absorbent sheets and/or dikes for containment or cleanup
of spills of oil, petroleum-based chemicals, and general
liquids;

Spill-control material for solvents and neutralizing
absorbents and for acids/caustics

Surface, in designated areas
near Safety and Emergency
Services Facility (Building
452)

Medical Resources

Ambulance A minimum of one ambulance, maintained and equipped in | Surface at Safety and
accordance with the New Mexico Ambulance Standard, Emergency Services Facility
18.3.14 NMAC, and as documented in WIPP facility files (Building 452, Vehicle Bay)

Medical Cart A minimum of one medical cart, equipped to provide basic Underground (Emergency

life support operations, as documented in WIPP facility files

Vehicle Parking/Charging
Area at S700/E140)

Miners First Aid
Stations

Equipped per 30 CFR 57.15001

Underground (Salt Shaft
Area, Waste Shaft Area,
E300 Maintenance Shop, and
at S1000/W30, S1300/W30,
and S1950/E140)

30



Waste Isolation Pilot Plant
Hazardous Waste Facility Permit
Updated Renewal Application

March 2022

Equipment

Description and Capabilities

Location

Fire Detection and Fire Suppression Equipment

Building Smoke,
Thermal Detectors,
or Manual Pull
Stations

Devices that trigger an alarm and/or fire suppression
system

Guard and Security Building
(Building 458),
Warehouse/Shops Building
(Building 453), Support
Building (Building 451,
CMR/Computer Room),
Waste Handling Building
(Building 411), TRUPACT
Maintenance Building
(Building 412), Underground
Fuel Station (N150/W170),
SH Shaft Hoisthouse
(Building 384), Engineering
Building (Building 486),
Safety and Emergency
Services Facility (Building
452), and Training Building
(Building 489)

Fire Trucks

A minimum of two fire trucks with rescue equipment to
assist in fighting fires and emergency rescue; firefighter
equipped in accordance with NFPA 1901 and/or 1906 and
as documented in WIPP facility files

Surface at Safety and
Emergency Services Facility
(Building 452, Vehicle Bay)

Rescue Cart

A minimum of one light rescue unit, equipped in accordance
with the NFPA 1901 and as documented in WIPP facility
files

Underground (Emergency
Vehicle Parking/Charging
Area at S700/E140)

Fire
Suppression Cart

A minimum of one special-purpose electric cart to assist in
fighting fires; equipped with a minimum of one fire
extinguisher

Underground (Emergency
Vehicle Parking/Charging
Area at S700/E140)

Fire Extinguishers

Hand-held fire extinguishers; located throughout the facility
in accordance with NFPA-.10

Surface and underground
locations used for hazardous
waste management, as
documented in WIPP facility
files

Automatic Dry
Chemical
Extinguishing
Systems

Automatic; actuated by thermal detectors or by manual pull
stations

Underground fuel station
(N150/W170)

Automatic Fire
Suppression
Systems on liquid
fueled vehicles

Individual automatic fire suppression systems installed on
applicable liquid-fueled vehicles, as determined by a fire
risk assessment performed in accordance with NFPA 122

Surface and underground
locations used for hazardous
waste management, as
documented in WIPP facility
files
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Equipment

Description and Capabilities

Location

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 CAAs
(Buildings 474A and 474B)

Water Tanks,
Hydrants

Fire suppression water supply; one 180,000-gallon capacity
tank, plus a second tank with 100,000-gallon reserve

Tanks are at southwestern
edge of WIPP facility;
pipelines and hydrants are
throughout the surface

Fire Water Pumps

Fire suppression water supply; pumps are minimally rated
at 125 pounds per square inch, 1,500 gallons per minute
centrifugal pump, one with electric motor drive, the other
with diesel engine; pressure maintenance jockey pump

Water Pumphouse (Building
456)

Personal Protection Equipment

Head Lamps

Mounted on hard hat; battery operated

Each person underground

Underground Self-
Rescuer Units

Short-term self-rescue devices per 30 CFR 57.15030

Each person underground

Self-Contained Self-
Rescuer

Air supply; a minimum of 12 caches in the underground;
self-contained rescue units shall be adequate to protect an
individual for one hour or longer or, alternatively, sufficient
to allow the employee time to reach an additional self-
contained self-rescue device in the underground per NMSA
69-8-16

Cached throughout the
underground

Mine Rescue Self-
Contained
Breathing
Apparatus (SCBA)

Oxygen supply; 4-hour closed circuit units consistent with
30 CFR 49.6; a minimum of 12 units, one for each Mine
Rescue Team member

Safety and Emergency
Services Facility (Building
452, Mine Rescue Training
Room)

Fire Department
Self-Contained
Breathing
Apparatus (SCBA)

Air supply; a minimum of 12 units; SCBAs shall meet the
minimum requirements established per NFPA 1981

Surface Fire Trucks and
Rescue Truck; Underground
Rescue Cart

General Plant Emergency Equipment

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), 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 located on
the surface. UPS is located at
the essential loads
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Equipment

Description and Capabilities

Location

Emergency Hoist

Hoist in Air Intake Shaft

Air Intake Shaft (Building
361)

Emergency
Showers

For emergency flushing of chemical contact or injury

Waste Handling Building
(Building 411) is served by

the decontamination shower
trailer located north of
Building 411, in front of
Building 952, between

Buildings 243 and 455; and
CAAs (Building 474A)

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 lil only),
TRUPACT Maintenance
Building (Building 412),
Exhaust Shaft Filter Building
(Building 413), NFB (Building
416), SRB (Building 417),
CAAs, and SAAs

Overpack
containers for TRU
Mixed Waste

85 Gallon drums
SWBs
TDOP

Warehouse Annex (Building
481)

Aquaset or Cement

Material for solidification of liquid waste generated as a
result of fire-fightingfirefighting water or decontamination
solutions

Surface Connex A, located
south of Waste Handling
Building (Building 411)

TDOP Upender

Upender facilitates overpacking standard waste boxes_into
TDOPs

Waste Handling Building
(Building 411)

Nen
hazardeusNonhazar
dous
Decontaminating
Agents

For decontamination of surfaces, equipment, and personnel

Waste Handling Building
(Building 411); Surface
Connex A, located south of
Building 411
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Figure D-1
WIPP Surface Structures
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BLDG./ BLDG./ BLDG./
FAC. #  DESCRIPTION FAC.#  DESCRIPTION FAC. # DESCRIPTION
241 EQUIPMENT SHED LET SALT HANDLING SHAFT HOISTHOUSE #4475 GATEHOUSE
#242 GUARDSHACK HIB4A  MINING OPERATIONS #480 VEHICLE FUEL STATION
#243 SALT HAULING TRUCKS SHELTER #411 WASTE HANDLING BUILDING #4381 WAREHOUSE ANNEX
H245 TRUPACT TRAILER SHELTER H412 TRUPACT MAINTENANCE BUILDING H486 ENGINEERING BUILDING
#246 Mg0 STORAGE SHELTER #413 EXHAUST SHAFT FILTER BUILDING #489 TRAINING BUILDING
§253 138KV SWITCHGEAR 25P-5WG15/1 #1134 MONITORING STATION A #H-16 SANDIA TEST WELL
#254.1 AREA SUBSTATION MO.1 25P-5W15. 1 #4138 MONITORING STATICN B #917 AlS MONITCRING
#254.2  AREA SUBSTATION MO0.2 25P-SW15.2 #414 WATER CHILLER FACILITY & BLDG #9184 VOC AIR MONITORING STATION
#254.3  AREASUBSTATION MO.3 25P-5W15.3 #4151 SUPPORT BUILDING #9188 VOC LAB TRAILER
#2544 AREASUBSTATION MO.4 25P-S5W15.4 #4152 SAFETY & EMERGENCY SERVICES FACILITY  R950 WORK CONTROL TRAILER
#2545  AREA SUBSTATION M0.5 25P-SW15.5 #4153 WAREHOUSE/SHOPS BUILDING #951 PROCUREMENT/PURCHASING
#254.6  AREA SUBSTATION NO.© 25P-5W15.6 #455 AUXILLIARY WAREHOUSE BUILDING #952 TRAILER
#254.7  AREA SUBSTATION NO.7 25P-5W15.7 #A56 WATER PUMPHOUSE #953 MODULAR OFFICE COMPLEX
#254.9 480V SWITCHGEAR (25P-SWG04/9) #4575 WATER TANK 25-D-001A #986 PUBLICATIONS & PROCEDURES TRAILER
#255.1  BACK-UP DIESEL GENERATOR #1 25-PES03 #458 GUARD AND SECURITY BUILDING SWR NO.6 SWITCHRACK NO. &
#255.2  BACK-UP DIESEL GENERATOR #2 25-PE 504 #4159 CORE STORAGE BUILDING SWRNO.77A7B  SWITCHRACKNO.7,7A, 7B
#256.4  SWITCHBOARD #4 (25P-SBD04/4) #463 COMPRESSOR BUILDING SWR NO.7C SWITCHRACK NO. 7C
#311 WASTE SHAFT HAE5 AUXILIARY AIR INTAKE SWR NO.10 SWITCH RACK NO. 10
#351 EXHALST SHAFT #468 TELEPHONE HUT SWRNO1L SWITCH RACK NO. 11
#361 AR INTAKE SHAFT #473 ARMORY BUILDING SWR NO.12 SWITCH RACK NO. 12
H362 AIR INTAKE SHAFT/HOIST HOUSE #474 HAZARDOUS WASTE STORAGE FACILITY SWR NO.15 SWITCH RACK NO. 15
#363 AR INTAKE SHAFT/WINCH HOUSE #A74A  HAZARDOUS WASTE STORAGE BUILDING
364 EFFLUENT MONITORING INSTRUMENT SHED A #4748 HAZARDOUS WASTE STORAGE BUILDING
#365 EFFLUENT MONITORING INSTRUMENTSHED B #474C  OIL & GREASE STORAGE BUILDING
#366 AIR INTAKE SHAFT HEADFRAME #474D  GAS BODLE STORAGE BUILDING
#3371 SALT HANDLING SHAFT HT74E HAZARD MATERIAL STORAGE BUILDING
#372  SALT HANDLING SHAFT HEADFRAME #A7AF  WASTE OIL RETAINER
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BLDG / BLDG./ BLDG./

FAC. # DESCRIPTION FAC. # DESCRIPTION FAC. # DESCRIPTION

H241 EQUIPMENT SHED #3844 MINING OPERATIONS #475 GATEHOUSE

#242 GUARDSHACK #411 WASTE HANDLING BUILDING #4830 VEHICLE FUEL STATION

#243 SALT HAULING TRUCKS SHELTER #412 TRUPACT MAINTENANCE BUILDING #481 WAREHOUSE ANNEX

f#245 TRUPACT TRAILER SHELTER #413 EXHAUST SHAFT FILTER BUILDING #4186 ENGINEERING BUILDING

#246 MgO STORAGE SHELTER H413A MONITORING STATION A #489 TRAINING BUILDING

#253 13.8 KV SWITCHGEAR 25P-SWG15/1 #413B MONITORING STATION B #H-16 SANDIA TEST WELL

#2541  AREA SUBSTATION NO.1 25P-SW15. 1 #414 WATER CHILLER FACILITY & BLDG #5902 TRAILER

#2542 AREA SUBSTATION N0O.2 25P-SW15.2 #416 NEW FILTER BUILDING #5903 TRAILER

#254.3 AREA SUBSTATION NO.3 25P-SW15.3 #417 SALT REDUCTION BUILDING #3904 TRAILER

#254.4  AREA SUBSTATION NO.4 25P-SW15.4 #451 SUPPORT BUILDING #917 AlS MONITORING

#254.5  AREA SUBSTATION NO.5 25P-SW15.5 #452 SAFETY B EMERGENCY SERVICES FACILITY  #918A VOC AIR MONITORING STATION
|

#2547  AREA SUBSTATION NO.7 25P-SW15.7 #455 AUXILLIARY WAREHOUSE BUILDING #950 WORK CONTROL TRAILER

25— AREASUBSTATION-NO-B-255-SW156 56— WATER PUWIPHOUSE #95+ PROCHREMENT/PURCHASING

#2549 480V SWITCHGEAR (25P-SWG04/9) #457N WATER TANK 25-D-001B #952 TRAILER

#255.1 BACK-UP DIESEL GENERATOR #1 25-PE 503 #4575 WATER TANK 25-D-001A #953 MODULAR QFFICE COMPLEX

#255.2 BACK-UP DIESEL GENERATOR #2 25-PE 504 #458 GUARD AND SECURITY BUILDING #971 HUMAN RESOURCES TRAILER

#2564 SWITCHBOARD #4 (25P-5BD04/4) #459 CORE STORAGE BUILDING #986 PUBLICATIONS & PROCEDURES TRAILER

#311 WASTE SHAFT #463 COMPRESSOR BUILDING SWR NO.6 SWITCHRACK NO. &

#351 EXHAUST SHAFT H#465 AUXILIARY AIR INTAKE SWR NO.7,7A,7B  SWITCHRACK NO. 7, 7A, 7B

#361 AIR INTAKE SHAFT #468 TELEPHONE HUT SWR NO.7C SWITCHRACK NO. 7C

#362 AIR INTAKE SHAFT/HOIST HOUSE #473 ARMORY BUILDING SWR NO.10 SWITCH RACK NO. 10

#363 AIR INTAKE SHAFT/WINCH HOUSE #474 HAZARDOUS WASTE STORAGE FACILITY SWR NO.11 SWITCH RACK NO. 11

#364 EFFLUENT MONITORING INSTRUMENT SHED A #474A HAZARDOUS WASTE STORAGE BUILDING SWR NO.12 SWITCH RACK NO. 12

H365 EFFLUENT MONITORING INSTRUMENT SHED B~ #474B HAZARDOUS WASTE STORAGE BUILDING SWR NO.15 SWITCH RACK NO. 15

H366 AIR INTAKE SHAFT HEADFRAME #474C QIL & GREASE STORAGE BUILDING

#371 SALT HANDLING SHAFT #474D GAS BODLE STORAGE BUILDING

#372 SALT HANDLING SHAFT HEADFRAME H474E HAZARD MATERIAL STORAGE BUILDING

#384 SALT HANDLING SHAFT HGISTHOUSE H#474F WASTE OIL RETAINER
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Figure D-8
WIPP Site Evacuation Map
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ATTACHMENT E
INSPECTION SCHEDULE, PROCESS AND FORMS
Introduction

This Permit Attachment descnbes the faC|I|ty |nspect|ons (|ncIud|ng contalner |nspect|ons) that
are conducted to detect & .

enw;mmn%e%a%ee&ld—b&ﬂh%@um&n—he&l%hmalfunctlons and deterloratlon! operator
errors, and discharges which may be causing—or may lead to—(1) release of hazardous waste
constituents to the environment or (2) a threat to human health, in accordance with 20.4.1.500
New Mexico Administrative Code (NMAC) (incorporating Title 40 of the Code of Federal
Reqgulations (CFR) §264.15(a)).

E-1 Inspection Schedule

Equipment instrumental in preventing, detecting, or responding to environmental or human
health hazards, such as monitoring equipment, safety and emergency equipment, security

dewces and operatlng or structural equment are mspected Ihe—equmem—wm-be—wspeeted

The WHRP facility-has-Permittees have developed and wil-maintain a series of written

procedures that include all the detailed inspection procedures and forms recessary-used to
comply with 20.4.1.500 NMAC (incorporating 40 CFR 8264.15(b)), during the Disposal Phase.
Tables E-1 and E-1a list each item or system requiring inspection under these regulations, the
inspection frequency, the organization responsible for the inspection, the applicable inspection
procedure, and what to look for during the inspection. The regulations at 20.4.1.500 NMAC
(incorporating 40 CFR 88264.15(b), 264.174, and 264.602) list requirements that are applicable
to the Waste Isolation Pilot Plant (WIPP) facility. Permit Attachment D, Table D-2, Emergency
Equipment Maintained at the Waste Isolation Pilot Plant, identifies the emergency equipment
and corresponding locations to be inspected in accordance with Table E-1.

The Permittees maintain Operationaloperational procedures detailing the inspections required
under 20.4.1.500 NMAC (incorporating 40 CFR 8§8264.15(a) and (b)), are-maintained-in
electronic format on the WIPP computer network;-in-the-Operating-Recerd and, as appropriate,
in controlled document locations at the WIPP facility. Frequency of inspections is discussed in
detail in Section E-1a(2). Inspections are conducted often enough to identify problems in time to
correct them before they pose a threat to human health or the environment and are based on
regulatory requirements. The operational procedures assign responsibility for conducting the
inspection, the frequency of each inspection, the types of problems to be watched for, what to
do if items fa|I mspectlon dlrectlons on record keeplng and mspector signature, date, and time.

maintained at the WIPP site-facility for three years. Beginning W|th the effective date of this
Permit, records that are over the three-yearthree-year retention period are either maintained at
the WIPP site-facility or transferred to the WIPP Records Archive located in Carlsbad, NM-New
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I\/IeX|co untll closure Ihe—reee#ds—mabm&med—auhe—\MPP—Reee%ds—A;ehhm—&re—ste;ed—m

Waste handling equipment and area inspections are typically controlled through established
procedures and the results are recorded in logbooks or on data-sheetsinspection forms.
Operators are trained to consult the logbook to identify the status of any-a piece of waste
handling equipment prior to its use. Once a piece of equipment is identified to be operable, a
preoperational or pre-evolution inspection is initiated in accordance with the appropriate

inspection procedure in Tables E-1; and E-1a;-erin-operational-procedures. Inspection results
as described below, are entered in the applicable logbook or inspection form.

Inspections include identifying malfunctions or deteriorating equipment and structures.
Inspection results and data, including deficiencies, discrepancies, or needed repairs are
recorded. A negative inspection result does not necessarily lead to a repair. A deficiency, such
as low fluid level, may be corrected by the inspector immediately. A discrepancy, such as an
increasing trend of a data point, may necessitate additional inspection prior to the next
scheduled frequency. The actions taken (corrected, additional inspection,_procurement action,
or Action Request (AR) for repair submitted) are recorded on the inspection form, the WIPP

automated Maintepanee-maintenance Management-management tracking program-(CHAMPS)
work order sheet, or the equipment logbook, whichever is applicable.

Items that are operational with restrictions are operated in accordance with applicable
compensatory measures. ltems that are not operational are scheduled for repair or replacement
in accordance with work authorization procedures. In such cases, compensatory measures may
be needed until the equipment is returned to service. These compensatory measures will
provide an equivalent level of protection, be documented in WIPP facility files (e.g., equipment
logbook, inspection form), and include an appropriate inspection schedule, when applicable.

Normally, the individual inspecting the equipment/system is not qualified to make repairs and
consequently, prepares an AR if repairs are needed. The AR is tracked by the WIPP automated
maintenance management tracking programSHAMPS system through the work--control
process. When parts are received and work instructions are completed, the work order can be

scheduled: Fhe-schedule-is-discussed-daily-to-ensure-facility-configuration-can-support
scheduledand work items-and-to-allocate-and-coordinated with other facility activities the

resources-necessary-in order to complete the items.

Work orders are released for work by the responsible organization. When repairs are complete
the responsible organization tests the equipment to ensure the repairs corrected the problem,
then closes out the work order;-te_and returns the equipment to an operational status-fernermal
operations-to-resume. Implementation of these procedures constitutes compliance with
20.4.1.500 NMAC (incorporating 40 CFR §264.15(c)).

The Permittees meet the Reguirementsrequirements of 20.4.1.500 NMAC (incorporating 40
CFR 8264.15(d)), are-metby performing the inspections for each item or system included in
Tables E-1 and E-1a. Beginning with the effective date of this Permit, the results of the
inspections are maintained in the eperating-Operating recerd-Record for three years and are
then transferred to the WIPP Records Archive where they are maintained until closure. The
inspection logs or summary records include the date and time of inspection, the name of the
inspector, a notation of the observations made, and the date and nature of any repairs or other
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remedial actions. Major pieces of waste handling equipment are inspected using proceduralized
inspections. Current copies of inspection forms are maintained-in-the-Operating-Recordon file at
the WIPP facility. Non-administrative changes _to inspections (i.e., changes that affect the
frequency or content of the inspections_schedules) t&mspeetrenierm&must be submitted to the
NMED in accordance with the appropriate portions of 20 NMAC 4.1.900 (incorporating 40 CFR
§270.42). The status of these pieces of waste handling equipment is maintained-recorded in an
equipment logbook that is separate from the checklist. The logbook contains information
regarding the condition of the equipment. Equipment operators are required, by the inspection

checklist, to consult the logbook regarding the status of the equipmentas-the-first-activity-in-the

inspection-procedure. This logbook is maintained in the eperating-Operating recerdRecord.
CSHContact-handled (CH) transuranic (TRU) mixed waste equipment that is controlled by a

logbook includes the waste handling forklifts, allwaste handling cranes, the adjustable center of
gravity lift fixture, the CH TRU waste underground transporter, the-faeility transfer vehicles, the
trailer jockey, the Ten-Drum Overpack (TDOP) Updender, the Payload Transfer Station, and the
push-pull attachment. RH-Remote-handled (RH) TRU mixed waste equipment that is controlled
by a logbook includes the 140/25-ton RH Bay overhead bridge crane, cask transfer cars, 25-ton
cask unloading room crane, transfer cell shuttle car, RH Bay cask lifting yoke, facility grapple,
6.2- ton overhead hoist, facility cask rotating device, hot cell overhead powered manipulator, 15-
ton hot cell crane, facility cask transfer car, 41-ton forklift, facility cask, and emplacement
equipment. Inspections of the Cask Unloading Room, Hot Cell, Transfer Cell, Facility Cask
Loading Room, and RH Bay and-radiation-menitoring-equipment-willbeare recorded on data
sheetsinspection forms. In addition to the inspections listed in Tables E-1 and E-1a, many
pieces of equipment are subject to regular preventive maintenance, which—Fhis includes more
in-depth inspections of mechanical systems, load testing of lifting systems, calibration of
measurement equipment and other actions as recommended by the equipment manufacturer
and/or as required by DOE Orders. These preventive maintenance activities, along with the
Permit-required inspections in Tables E-1 and E-1a, make mechanical failure of waste handling
equipment unlikely. The WIPP Sa#ety—Analysrs—RepertDocumented Safetv AnaIVS|s (DOE/WIPP-
3372;-1999)
PSAR;—(D@%Z@OG%contams the results of a systematlc anaIyS|s of waste handllng equment

and the hazards assocrated Wlth potentlal mechamcal fa|lures Equtpment—sub}eeteteﬁfmtures%hat

The mspectlon procedures mamtamed—m%h&@peratmg—l%eeerdkeot on f|Ie at the WIPP faC|I|tv

for operational and preventlve mamtenance are |mplemented to assure the equrpment is
malntalned AR-exam ,

E-la General Inspection Requirements

Tables E-1; and E-la;and-E-2-of this Permit-Attachment list the major categories of monitoring
equipment, safety and emergency systems, security devices, and operating and structural
equipment that are important to the prevention or detection of, or the response to,
environmental or human health hazards caused by hazardous waste. These systems may
include numerous subsystems. These systems are inspected according to the freguency
frequencies listed in Tables E-1 and E-l1a;a-cepy-of-which-is-maintained-at-the- WIPP-facility.
Fhefrequency-ofinspections, which is-are based on the nature of the equipment or the hazard
and regulatory requwements When—mrse—da#y—mspeeﬂensﬂare—made—eﬁareas—wb}eepte—sp#s—
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As required in 20.4.1.500 NMAC (incorporating 40 CFR 8264.33), the WIPP facility inspection
procedures for communication and alarm systems, fire-protection equipment, and spill control
and decontamination equipment include provisions for testing and maintenance to ensure that
the equipment will be operable in an emergency.

E-la(1) Types of Problems

The inspections for the systems, equipment, and structuresete-, listed in Tables E-1 and E-1a,
include the types of problems (e.g., malfunctions;; visible cracks in_tubing, coatings, e~welds;;
and deterioration) to be looked for during the inspection of each item or system, if applicable,
and are in compliance with 20.4.1.500 NMAC (incorporating 40 CFR §264.15(b)(3)).

E-la(2) Frequency of Inspections

Tables E-1; and E-1a;-and-E-2-of this Permit- Attachment list the inspection frequencies and
monitoring schedule for equipment and systems subject to the 20.4.1 NMAC hazardous waste
management requirements. The frequency is based on the rate of possible deterioration of the
equipment and the probability of an environmental or human health incident if the deterioration
or malfunction, or any operator error, goes undetected between inspections. When in use, daily
inspections are made of areas subject to spills, such as TRU mixed waste loading and
unloading areas in the Waste Handling Building (WHB) Unit, and involve looking for
deterioration in structures, mechanical items, floor coatings, equipment, malfunctions, etc.,

accordance W|th 20.4.1. 500 NMAC glncorgoratlng 40 CFR §264 15gb)g4n A;eas—subjeet—te—spmrs-

When RH TRU mixed waste is present in the RH Complex, inspections are conducted visually
and/or using closed-circuit video cameras in order to manage worker dose and to minimize
occupational radiation exposures to as low as reasonably achievable (ALARA). More extensive
inspections of these areas are performed at least annually during routine maintenance periods
and when RH TRU mixed waste is not present, as identified in Table E-1a.

E-1a(3) Monitoring Systems

There are two monitoring systems used at the WIPP facility to provide assurance that facility
systems are operating correctly, that areas can be used safely, and that there have been no
releases of hazardous waste constituents. These systems are-shewn-inTable-E-2and-include
the geomechanical monitoring system and the central monitoring system (CMS). The
geomechanical monitoring system is used to assess the condition of mined excavations to
assure-noidentify the development of unsafe conditions are allowed to develop. The CMS
continuously assesses the status of the-fixed-radiation-meonitoring-egquipment-electrical power,
fire alarm systems, ventilation system, and other facility systems including water tank levels. In
addition, the CMS collects data from the meteorological monitoring system. Key equipment

monitored by these two systems are identified in Table E-1 and include a specified inspection
frequency.
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E-1b Specific Process Inspection Requirements

The regulation at 20.4.1.500 NMAC (incorporating 40 CFR §264.15(b)(4)), requires-require
inspections of specific portions of a facility, rather than the general facility. These include
container storage areas and miscellaneous units. Both are addressed below.

E-1b(1) Container Inspection

The Permittees useCentainers_containers are-used-to manage TRU mixed waste at the WIPP
facility. These contalners are descrrbed in Permit Part 3 Section 3.3.1, and Permrt Attachment
Al Sectron Al-1b. A A A v

paeles—The waste contarners Wru-leeare vrsually inspected to ensure that the waste contarners
are in good condition and that there are no signs that a release has occurred. This visual
inspection shalkdoes not include the center drums of Zseven-packs and waste containers

positioned such that visual observation is precluded due to the arrangement of waste
assemblies on the facility pallets. If CH TRU mixed waste handling operations should stop for
any reason with containers located en-in the FRUPACT-HCH package Ynloading-Deck-(e.g., at
the TRUDOCKs-sterage-area-of-the-WHB-Unit) or in reem-Room 108)-while-stil-Hn-the-Contact-
Handled-Packages, primary waste container inspections eeuld-netcannot be accomplished until

the containers of waste are removed from the shipping-centainersCH package.

As described in Permit Attachment A1, Section A1-1d(3), off-site waste that-willbe-managed
and stored as RH TRU mixed waste will-arrives in eontainers-inside-Nuclear Regulatory

Commrssron—eNRG} certrfred casksdesrgne%e—prewde—shre@ngand#aemtate—sate—handtmg

engmeered—seeendaweentamment—systems—Followrng removal of the canlsters anetor drums,

the interior of the cask will-beis inspected and surveyed for evidence of contamination that may
have occurred during transport.

Off-site waste that-will-be-managed and stored as RH TRU mixed waste is managed and stored
in the RH Complex of the WHB. The RH Complex includes the following: RH Bay, the Cask
Unloadlng Room, the Hot CeII the Transfer Cell, and the Facrlrty Cask Loadrng Room. —As—R-H

er—eanrster—rsnettpessrble Inspectrons of RH TRU mrxed Waste in these areas occurs remotely
via closed crrcurt cameras a minimum of once weekly When stored Waste is present Beeause

seeendaweentamment—systems—Hewever—theThe roors in the RH Complex (mcludrng the RH

Bay, Facility Cask Loading Room and Cask Unloading Room) are coated concrete and during
normal operations (i.e., when waste is present), the floor of the RH Complex is inspected
visually or by using close—circuit cameras on a weekly basis to verify that it is in good condition
and free of visible cracks and gaps.

Inspections of RH TRU mixed waste containers stored in the Hot Cell and Transfer Cell are
conducted using remotely operated cameras. RH-Remote-handled TRU mixed waste in the Hot
Cell is stored in either drums or canisters. The containers in the Hot Cell are inspected to
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ensure that they are in acceptable condition. RH-Remote-handled TRU mixed waste in the
Transfer Cell is stored in the RH-TRU 72-B cask or shielded insert; therefore, inspections in this
area focus on the integrity of the cask or shielded insert. RH-Remote-handled TRU mixed waste
in the Facility Cask Loading Room is stored in the facility cask; therefore, inspections in this
area focus on the integrity of the facility cask.

Inspections will-beare conducted in the Parking Area Unit (PAU) at a frequency not less than
once weekly when waste is present and focus on the inventory and integrity of the shipping
containers and the spacing between trailers carrying the CH or RH packages. This aisle spacing

is maintained at a minimum of four feet. These inspections are applicable to loaded Centact-

HaneuedCH and Remete—HandledRH Paekagesgackage Ihepeﬁmeter—fenee—leeated—auhe

Slnce TRU mlxed waste to be stored in the Patkmg—Atea—UthAU wm-bels in sealed Gentaet-'
HandledCH or Remote-HandledRH Packagespackages, there willbeare no additional

requwements for englneered secondary contalnment systems —Inspeettense#the@entaet—

Container inspections willbeare included as part of the surface TRU mixed waste handling

areas {e—Parking-Area-Unitand\WHB-Unit}-inspections described in Tables E-1 and E-1la.
These mspectlons will-also mclude the Derlved Waste Storage Areas of the WHB Unit. Ilihe

accumulatlon area (SAA) may be requwed in an area adjacent to the TRUDOCKS for CH TRU
mixed waste. An SAA may also be required in the RH Bay and Hot Cell for RH TRU mixed
waste. These SAAs will be set up on an as needed basis at or near the point of generation and
the derived waste will be discarded into the active derived waste container. Al SAAsSatellite
accumulation areas willbeare inspected in accordance with 20.4.1.300 NMAC (incorporating 40
CFR 8262.17).

E-1b(2) Miscellaneous Unit Inspection

The regulations at20.4.1.500 NMAC (incorporating 40 CFR §264.602); requires that inspections
reguired-nthe inspection requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.15 and
§264.33), as well as any additional inspection requirements needed to protect human health
and the environment, be met. The requirements of 20.4.1.500 NMAC (incorporating 40 CFR
§264.15 and 8264.33) are discussed in Section E-1 of this Permit Attachment, along with how
the WIPP facility complies with those requirements for standard types of inspections. Inspection
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sehedute—fe#of the geomechanlcal |nstrumentat|on ¥ste is gwen—addressed in Table E—ZE 1.

As described in Permit Attachment A2,Section A2-b(2), the geomechanical monitoring program
at the WIPP facility is an integral part of the ground-control program. Hazardous waste disposal
units, access drifts, the Waste Shaft Station, and the underground transport route are monitored
to provide confirmation of structural integrity. Geomechanical data on the performance of the
repository shafts is collected as part of the shaft inspections. The results of geomechanical
monitoring are reported annually, as identified in Permit Attachment A2, Section A2-b(2).

References

Ene;gy—Wae—hmgten—D—G—DOE/WlPP 3372 Waste Isolation Pllot Plant Documented Safetx
Analysis.
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TYPICAL EQUIPMENT
WEEKLY CHECK LIST

4 _OK _X_ Adjustment Made O _Repairs Required
AR Written [ ] Yes [ ] No AR#

{check or complete appropriate information)

ITEM INSPECTED Condition Comments/Corrective Action

Mechanical Checks: (examples)

Qil level

Radiator fluid level

Automatic transmission fluid level

Operate all valves/check gauges

Emergency brake

Fuel level (> % full)

Qil pressure (at warm idle)

Tire Pressure

Sirens, horn, & back-up alarm

Deterioration Checks: (examples)

Fan belts

—_—
Benely (elnas, capes)

Run generator 5 min.

Hose, nozzles & valves

Leaks/Spills Checks: (examples)

Leaks around pump

Foam tank level

Reqguired Equipment: (examples)

Inspect SCBAs (> 4050 psi)

Hand tools & equipment

Trauma Kit
Inspected by:

Print Name Signature Time/Date
Inspected by:

. Print Name Signature Time/Date

Reviewed by:

Print Name Signature Time/Date
Comments:

NOTE: All items that are mandatory for every inspection form are shown in bold.
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HOUR METER READING EQUIPMENT NO.
DEFICIENCIES NOTED:

PRE CPS COMPLETED PER __{Procedure Number}  SAT PROBLEMS NOTED

CORRECTIVE ACTIONS TAKEN:

OPERATOR DATE TIME SUPERVISOR
SIGNATURE SIGNATURE/DATE

NOTE: All items that are mandatory for every inspection form are shown in bold.
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System/Equipment
Name

Responsible
Organization

Inspection?
Frequency

Procedure Number and
Inspection Criteria"

Air Intake Shaft Hoist

Underground Operations

Preoperational-°

WP 04-HO1004

Inspecting for Deterioration®,
Safety Equipment,
Communication Systems, and
Mechanical Operability™ in
accordance with Mine Safety
and Health Administration
(MSHA) requirements

Ambulance (Surface)
and Medical Cart
(Underground)

Fire Department

Weekly

WP 12-FP0030

Inspecting for Mechanical
Operability™, Deterioration®,
and Required Equipment”

Adjustable Center of
Gravity Lift Fixture

Waste
HandlingOperations

Preoperational-°

WP 05-WH1410
Inspecting for Mechanical
Operability™ and
Deterioration®

Backup Power Supply
Diesel Generators

Facility Operations

Monthly

WP 04-ED1301

Inspecting for Mechanical
Operability™ and Leaks/Spills
by starting and operating both
generators. Results of this
inspection are legged-in
aceordance-with- WP 04-
AB3008.recorded on
EA04AD3008-47-0

Facility Inspections
(Water Diversion
Berms)

Facility Engineering

Annually

WP 10-WC3008

Inspecting for Damage,
Impediments to water flow,
and Deterioration?

Central Monitoring
Systems (CMS)

Facility Operations

Continuous

Automatic Self-Checking

Contact-Handled-(CH)
TRU Underground
Transporter

Waste
HandlingOperations

Preoperational ¢

WP 05-WH1603
WP 05-WH1604

Inspecting for Leaks/Spills,
Mechanical Operability™,
Deterioration®, and-area
around transporter clear of
obstacles, and on-board
automatic fire suppression

system

Conveyance Loading
Car

Waste
HandlingOperations

Preoperational ¢

WP 05-WH1406

Inspecting for Mechanical
Operability™, Deterioration®,
path clear of obstacles, and
guards in the proper place

14
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System/Equipment Responsible Inspection® Procedure Number and
Name Organization Frequency Inspection Criteria®
Facility Transfer Vehicle | Waste Preoperational-°Pre- WP 05-WH1204
HandlingOperations evolution® Pre-evolution Checks and
Operating Instructions
Inspecting for Mechanical
Operability™, Deterioration®,
path clear of obstacles, and
guards in the proper place
Emergency Lighting Fire Department Monthly/arnadatyAnnually WP 12-FP0051
Inspecting for Deterioration®,
and Operability of indicator
lights
in accordance with NFPA 101
Exhaust Shaft Underground Operations | Quarterly PM041099
Inspecting for Deterioration®
and-Leaks/Spills
Eye Wash and Shower | Egquipment Weekly WP 12-1S1832
Equipment GustedianEnvironmental Inspecting for Deterioration®
Safety, Industrial Health
Semi-annually WP 12-1S1832

Inspecting for Deterioration®
and Fluid Levels—Replace as
Required

Fire Detection and
Alarm System

Fire Protection
Engineering

Semi-
annually/anrualyAnnually

WP 12-FP0027

Inspecting for Deterioration»
and

Operability of underground
fuel

station fire suppression
system in accordance with
NFPA 17

(semi-annual inspection);
Inspecting for Deterioration®
and Operability of the alarm
panel and transmitter,
audible/visual alarm devices,
detectors, and pull stations in
accordance with NFPA 72
(annual inspection)

WP12-FP0028
. ioration?.
ASpecting E.'.EEEE oratior
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System/Equipment
Name

Responsible
Organization

Inspection?
Frequency

Procedure Number and
Inspection Criteria"

Monthly/Quarterly/Annually

WP 12-FP0028

Inspecting for Deterioration®

and Operability of the alarm
panel and transmitter

audible/visual alarm devices
detectors, and pull stations in

accordance with NFPA 72

Fire Extinguishersl

Fire Department

Monthly

WP 12-FP0036

Inspecting for Deterioration®,
Leaks/Spills, Expiration,
seals, fullness, and pressure

Fire Hoses

Fire Department

Annually (minimum)

WP 12-FP0031

Inspecting for Deterioration®
and Leaks/Spills

Fire Hydrants

Fire Protection
Engineering

Semi-
annual/annuallyAnnually

WP 12-FP0034

Inspecting for Deterioration®
and Leaks/Spills

Fire Pumps

Fire Protection
Engineering

Weekly

WP 12-FP0026

Inspecting for Deterioration®,
Leaks/Spills, fire water valve
position(s), and panel light
status

WP 12-FP5113

) ioration;
' speet_ _|g’ ?' I;‘etle_ gl'atg'
and

Annually (Electric Pump)

WP 12-FP5113

Inspecting for Deterioration®

operability, flow, discharge
pressure, suction pressure

and pump speed

Annually (Diesel Pum

WP 12-FP5114

Inspecting for Deterioration®
rability, flow, dischar

pressure, suction pressure

and pump speed
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System/Equipment
Name

Responsible
Organization

Inspection?
Frequency

Procedure Number and
Inspection Criteria"

Fire Sprinkler Systems

Fire Protection
Engineering

Monthly

Quarterly

Annually

WP 12-FP0023, WP 12-
FP0063, and WP 12-FP0064

Inspecting for Deterioration®,
Leaks/Spills, water pressures,
and main drain test

WP 12-FP0024, WP 12-
FP0063, and WP 12-FP0064

Inspecting for Deterioration®,
Leaks/Spills, water pressures,
and main drain test

WP 12-FP0025, WP 12-
FP0063, and WP 12-FP0064
Inspecting for Deterioration®,

Leaks/Spills, water pressures,
and main drain test

Fire and Emergency
Response Vehicles
(Fire Trucks, Fire
Suppression Cart, and
Rescue Cart)

Fire Department

Weekly

WP 12-FP0033

Inspecting for Mechanical
Operability™, Deterioration®,
Leaks/Spills, and Required
Equipment®

Electric Forklifts Used

Waste Operations

for Waste Handling

Preoperational®

WP 05-WH1401
WP 05-WH1402
WP 05-WH1403

Inspecting for Leaks/Spills,
Mechanical Operability™

Deterioration?, and presence
of on-board fire extinguisher

Diesel Forklifts Used for
Waste Handling

loctri eseal
forklifts-Push-Pull
Attachment)

Waste
HandlingOperations

Preoperational ¢

WP 05-WH1201;

WP 05-WH1207; WP-05-
WH1401 WP 05-WH1402,
WP 05-WH1403 and

WP 05-WH1412

Inspecting for Leaks/Spills,
Mechanical Operability™,
Deterioration®, and ©a-on-
board automatic fire
suppression system

Automatic on-board fire
suppression systems

Fire Protection
Engineering

Monthly/Semi-annually

WP 12-FP0085
WP 12-FP0060

Inspecting for Mechanical
Operability™ and
Deterioration®

Hazardous Material
Response Equipment

Fire Department

QuarterlyMonthly

WP 12-FP0033

Inspecting for Deterioration®,
and Required Equipment”
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System/Equipment Responsible Inspection® Procedure Number and
Name Organization Frequency Inspection Criteria®
Head Lamps Facility Personnel Daily' Head lamps are operated
daily and are repaired or
replaced upon failure
Miners First Aid Station | Fire Department Quarterly WP 12-FP0035
Inspecting for Required
Equipment”
Mobile Phones Facility Personnel Daily' Mobile Phones are operated

daily and are repaired or
replaced upon failure

Mine Pager Phones
(between surface and
underground)

Facility Operations

Monthly/Annually®

WP 04-PC3017
WP 04-PC3018

Testing of Mine Pager
Phones at essential locations

MSHA Air Quality Maintenance/ Daily' WP 12-1H1828

Monitor Underground Operations Inspecting for Air Quality
Monitoring Equipment
Functional Check

Perimeter Fence, Security Daily WP 17-SS1023

Gates, Signs Inspecting for Deterioration®
and Pested
WarningsRequired Permit
Part 2, Section 2.6.4 warnin
signs

Mine Rescue Self- Mine Rescue Team 30 days WP 12-ER3007

Contained Breathing Inspection for Deterioration®

Apparatus (SCBA) and Pressure?

Fire Department Weekly/meonthlyMonthly WP 12-FP0029

-Fire Department SCBA

Inspecting for Deterioration®
and Pressure

Site Notification
System;
Underground
Evacuation Alarm
System

Facility Operations

Monthly/Annually

WP 04-PC3017
WP 04-PC3018

Testing of PA and
Underground Alarms

Radio Equipment

Facility Personnel

Daily'

Radios are operated daily
and are repaired or replaced
upon failure

Salt Handling Shaft
Hoist

Underground Operations

Preoperational ¢

WP 04-HO1002

Inspecting for Deterioration®,
Safety Equipment,
Communication Systems, and
Mechanical Operability™ in
accordance with MSHA
requirements
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System/Equipment Responsible Inspection® Procedure Number and
Name Organization Frequency Inspection Criteria®
Self-Rescuers and Self- | Underground Operations | Quarterly WP 04-AU1026

Contained Self-
Rescuers

Inspecting for Deterioration®
and Functionality in
accordance with MSHA
requirements

Mixed Waste Disposal
Area

HandlingOperations

Surface CH TRU Mixed | Waste Preoperational-¢ or Weekly | WP 05-WH1101

Waste Handling Area | HandlingOperations ¢ Inspecting for Deterioration®,
Leaks/Spills, Required Aisle
Space?, Posted
WarningsRequired Permit
Part 2, Section 2.6.4 warning
signs, Communication
Systems, Container
Condition, and Floor coating
integrity

TRU Mixed Waste Waste Annually WP 05-WH1101

Decontamination HandlingOperations Inspecting for Required

Equipment Equipment”

Underground Underground Operations | Weekly WP 04-AU1007

Openings—Roof Bolts Inspecting for Deterioration®

and Travelways of Accessible Areas

Underground— Geotechnical Monthly WP 07-EU1301

Geomechanical Engineering Inspecting for Deterioration®

Instrumentation System

(GIS)

Underground TRU Waste Preoperational ¢ WP 05-WH1810

Inspecting for Deterioration®,
Leaks/Spills, mine pager
phones, eguipment;
unobstructed access,
required Permit Part 2

Section 2.6.4 warning signs,

debris, and ventilation

Uninterruptible Power
Supply (Central UPS)

Facility Operations

Daily

WP 04-ED1542

Inspecting for Mechanical
Operability™ and
Deterioration® with no
malfunction alarms. Results
of this inspection are legged
) | .

AD3008.recorded on
EA04AD3008-20-0

TDOP Upender

Waste
HandlingOperations

Preoperational-*re-

evolutionP

WP 05-WH1010

Pre-evolution Checks and
Operating Instructions
Inspecting for Mechanical
Operability™ and
Deterioration®?
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System/Equipment
Name

Responsible
Organization

Inspection?
Frequency

Procedure Number and
Inspection Criteria"

Waste Handling Cranes

Waste
HandlingOperations

Preoperational-°

WP 05-WH1407

Inspecting for Mechanical
Operability™, Deterioration®,
and Leaks/Spills

Waste Hoist

Underground Operations

Preoperational-°

WP 04-HO1003

Inspecting for Deterioration®,
Safety Equipment,
Communication Systems, and
Mechanical Operability™,
Leaks/Spills, in accordance
with MSHA requirements

Water Tanks

Facility Operations

Daily

WP 04-AD3008

Inspecting for Deterioration®,
valve lineup, and water
levels. Results of this

inspection are legged-in
accordance with-WP-04-

ADP3008.recorded on
EA04AD3008-12-0 and
EA04AD3008-13-0

Push-Pull Attachments

Waste
HandlingOperations

Preoperational-°

WP 05-WH1401
WP 05-WH1412

Inspecting for Damage,

Mechanical Operability™, and
Deterioration®?

Trailer Jockey

Waste
HandlingOperations

Preoperational-°

WP 05-WH1405

Inspecting for Leaks/Spills,
Mechanical Operability™ and
Deterioration®

Closure Bulkheads

Underground Operations

Semi-annually

PM000011
PMBOO0BL5

Integrity and Deterioration® of
in Accessible Areas

Bolting Robot

Waste
HandlingOperations

Preoperational ¢

WP 05-WH1203
Mechanical Operability™

Yard Transfer Vehicle

Waste
HandlingOperations

Preoperational-*Pre-

evolutionP

WP 05-WH1205
Pre-evolution Checks and

Operating Instructions,
Mechanical Operability™,
Deterioration®, Path clear of
obstacles and Guards in
proper place

Payload Transfer
Station

Waste
HandlingOperations

éi
LY
P

evolutionP

WP 05-WH1208

Pre-evolution Checks and
Operating Instructions
Mechanical Operability™,
Deterioration®, and Guards in
proper place
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System/Equipment Responsible Inspection® Procedure Number and
Name Organization Frequency Inspection Criteria®
Monorail Hoist Waste Preoperational-°Pre- WP 05-WH1202
HandlingOperations evolutionP

Pre-evolution Checks and
Operating Instructions,
Mechanical Operability™,
Deterioration®, and
Leaks/Spills

Bolting Station

Waste
HandlingOperations

Preoperational ¢

WP 05-WH1203

Mechanical Operability™,
Deterioration®, and Guards in
proper place
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Table E-1 (Continued)
Inspection Schedule/Procedures Notes

Inspection may be accomplished as part of or in addition to regularly scheduled preventive maintenance
inspections for each item or system. Certain structural systems of the WHB;_and Waste Hoist and-Station-A
are also subject to inspection following severe natural events including earthquakes, tornados, and severe
storms. Structural systems include columns, beams, girders, anchor bolts and concrete walls.

Deterioration includes: obvious visible cracks, erosion, salt build-up, damage, corrosion, loose or missing
parts, malfunctions, and structural deterioration.

“Preoperational” signifies that inspections are required prior to the first use during a calendar day. For
calendar days in which the equipment is not in use, no inspections are required. For an area this includes:
area is clean and free of obstructions (for emergency equipment); adequate aisle space; emergency and
communications equipment is readily available, properly located and sign-posted, visible, and operational. For
equipment, this includes: checking fluid levels, pressures, valve and switch positions, battery charge levels,
pressures, general cleanliness, and that all functional components and emergency equipment is present and
operational.

These weekly inspections apply to container storage areas when containers of waste are present for a week
or more.
Inspections are performed per manufacturer's maintenance instructions.

Inspections and PM'’s are not required for equipment that is out of service. However, if compensatory
measures have been established to ensure an equivalent level of protection during the period that the
equipment is out of service (e.g., required equipment/supplies from an out-of-service emergency vehicle have
been temporarily relocated), appropriate inspections will be scheduled, conducted, and documented in the
Operating Record, in accordance with Attachment E, Section E-1.

Head Lamps, Mobile Phones, and Radios are not routinely “inspected.” They are typically used in day-to-day
operations. They are used until they fail, at which time they are replaced and repaired.
Fire extinguisher inspections are performed in accordance with NFPA 10.

Surface CH TRU mixed waste handling areas include the Parking-Area-UnitPAU, the WHB unit, and unloading
areas.

No log forms are used for daily readings. However, readings that are out of tolerance are reported to the CMR
and logged by CMR operator. Inspection includes daily functional checks of portable equipment.

Mechanical Operability means that the equipment has been checked and is operating in accordance with site
safety requirements (e.g., proper fluid levels and tire pressure; functioning lights, alarms, sirens, and
power/battery units; and belts, cables, nuts/bolts, and gears in good condition), as appropriate.

Required Equipment means that the equipment identified in Table D-2 is available and usable (i.e., not
expired/depleted and works as designed).

Mine pager phones in non-essential locations are not routinely “inspected”. Many are used in day-to-day

operations. They are used until they fail, at which time they are repaired. Mine pager phones are used routinely by
Underground Operations.

P

“Pre-evolution” signifies that inspections are required prior to equipment use in the waste handling process. A
TRUPACT-IIl shipment evolution is considered to be the process that begins with placing a loaded TRUPACT-

Il package on the Yard Transfer Vehicle (YTV) in the PAU, includes waste storage in the WHB Unit, and ends
when the empty TRUPACT-IIl is removed from the YTV in the PAU. Additionally, a TDOP-Upender evolution
is considered to be the process that beqgins with the empty TDOP placed on the Upender, and ends with

tor f the overpacked wast ntainer in the WHB Unit.

In the PAU, the aisl in tween trailer rrying the CH or RH Kk re maintain t a minimum

of four feet. In the CH Bay Storage Area of the WHB Unit, a minimum aisle space of 44 inches between

loaded facility pallets in maintained. Also, in the CH Bay, a minimum aisle space of 44 inches is maintained
between the walls of the CH Bay and a loaded facility pallet.
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Table E-la
RH TRU Mixed Waste Inspection Schedule/Procedures
Procedure Inspection Criteria
System/ Number
Equipment | Responsible Inspection-? (Latest Leaks/
Name Organization 3 Frequency Revision)' Deterioration® | spills Other
Cask \Waste Pre-evolution-°¢ WP_05- Yes NA Pre-evolution Checks and
Transfer Operations WH1701 Operating Instructions.
Car(s) PMO041187 MechanicaHnspectionfor
RH Bay \Waste Preoperational-*e WP_05- Yes Yes Pre-operational Checks
Overhead Operations WH1741 and Operating
Bridge Crane PM041232 Instructions.
. .
(Quarterly) echanicarinspectiono
PMO41117 Wearand-Lubricatio
Annual)
Facility Cask |Waste Pre-evolution-c4-f WPO05-WH1713 | Yes NAYes | Pre-evolution Checks and
Operations PMO041201 Operating Instructions.
{Annual) Mechanical-Hinspection-for
PrME41203
{Annual) Electrical-PM-
RH Bay Cask |Waste Preoperational-*e WP_05- Yes NA Pre-operational Checks
Lifting Yoke Operations WH1741 and Operating
i PMO41169 Instructions.
. .
thnndal) echanicarinspection o
Facility Cask |Waste Pre-evolution-9-f WP_05- Yes Yes Pre-evolution Checks and
Transfer Car [Operations WH1704 Operating Instructions.
PM041186 Mechanical-Hnspection-for
(Quarterly) Wear-and-Lubrication
PM041195 EleetricaHnspection
(Annual)
Facility Cask |Waste Pre-evolution-¢4.ef WPO05-WH1713 | Yes Yes Pre-evolution Checks and
gotgting Operations PMO41175 Operating Instructions.
evice Annual) MechanicaHnspectionfor
e
PMo41176 Wearand-Lubricatio
Annual) Electrical-thspection
Facility \Waste Pre-evolution-c4-f WP_05- Yes NA Pre-evolution Checks and
Grapple Operations WH1721 Operating Instructions.
PMB41172 Mechanical-Hnspection-for
{Quarterly) Wear—Non-Destructive
{Annual)y
6.25-Ton Waste Pre-evolution-c4f WPO05-WH1721 | Yes Yes Pre-evolution Checks and
Grapple Hoist|Operations PM411028 Operating Instructions.
Annual) MechanicalHhspectiontor
Wear-and-Lubrication
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Procedure Inspection Criteria
System/ Number
Equipment | Responsible Inspection-? (Latest Leaks/

Name Organization Frequency Revision)' Deterioration® | spills Other
Transfer Cell (Waste Pre-evolution-c4-f WP_05- Yes Yes Pre-evolution Pre-
Shuttle Car  [Operations WH1705 operational-Checks and

PMO041184 Operating Instructions.
- . o
PMO41222 Wearand-Lubrication-
Hot Cell \Waste Preoperational->%¢" WP_05- Yes Yes Pre-operational Checks
Overhead Operations WH1743 and Operating
Pow_ered PM041215 Instructions.
Manipulator (Annual) Mechanical nspection-for
PM041216 Wearand-Lubrication-
1C411037 Load-Cell-Calibration
{Annual)
Hot Cell \Waste Preoperational-©%¢ WP_05- Yes Yes Pre-operational Checks
Bridge Crane |Operations WH1742 and Operating
PM041217 Instructions.
PMO041209 Wear-and-Lubrication:
tAnnual)
Closed \Waste Preoperational-*' WP_05- NA NA Operability
Circuit Operations WH1757
Television
Camera
Mem%enﬂg Control C240010 Fuﬂeuenal—eheek&
WP12 1307 Flew-Galibration;
WP12-HP1314
tAnnual)
Cask \Waste Preoperational-*4e WP_05- Yes Yes Pre-operational Checks
Unloading Operations WH1719 and Operating
Room Crane PM041190 Instructions.
{Annual)
16411035
tAnnual)
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Procedure Inspection Criteria
System/ Number
Equipment | Responsible Inspection-? (Latest Leaks/

Name Organization 3 Frequency Revision)' Deterioration® | spills Other
Horizontal \Waste Pre-evolution-c4-f WP 05- Yes Yes Assembly and Operating
Emplacement|Operations WH1733* Instructions. Electrical
Machineand WPQO5-WH1700 inspection—Peosition
Retneval_ PMO52010 I_a sduce Ga_ b ation
[Equipment or (Semi-Annual)* Tilt-Sensor-Calibration:
functionally PMO52011 * Procedure WP 05-
equivalent (Annual) WH1733 is currently not
equipment active. The procedure

PMOS2013 number has been
PMO52012 designated for the
PMO052014 Horiﬁqntal Emolaqer_n_ent
(Arnual) Mag ine when activities
are initiated to support
resumption of RH waste
emplacement.
41-Ton \Waste Preoperational-*e WP_05- Yes Yes Pre-Operational Checks=
Forklift Operations WH1602 and on-board automatic
PMO74061 fire suppression system
PMO52003 P-M-pe#e;med—evew—}gg.
{Hours-of Use) hours-of-operation-every :
500-hours-of operation-or
07402 aevery b Years:
{Quarterly) .
PM0O74029-& icci
EmissionTtest
PMO74051 .
(Arnual) Annaal—EteetHeai
{aspection-
AnnualbNDE:
Surface RH [Waste Preoperational-¢&feni  [\WP--05 Yes Yes Inspecting for
TRU Mixed [Operations WH1744 Deterioration”
Waste Leaks/Spills, Required
Handling Aisle Space™, Required
Area Permit Part 2, Section
2.6.4 warning signs
Posted-Warning,
Communications,
Systems, Container
Conditions, and Floor
Coating Integrity.
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Table E-1la (Continued)
RH TRU Mixed Waste Inspection Schedule/Procedures Notes

Inspection may be accomplished as part of or in addition to regularly scheduled preventive maintenance
inspections for each item or system. Certain structural systems of the WHB are also subject to inspection
following severe natural events including earthquakes, tornados, and severe storms. Structural systems
include columns, beams, girders, anchor bolts, and concrete walls.

Deterioration includes: visible cracks, erosion, salt build-up, damage, corrosion, loose or missing parts,
malfunctions, and structural deterioration.

“Pre-evolution” signifies that inspections are required prior to equipment use in the waste handling process.
(An evolution is considered to be from the receipt of a cask into the RH Bay through canister emplacement in
the underground.) For an area, preoperational inspection includes: area is clean and free of obstructions (for
emergency equipment); adequate aisle space; emergency and communications equipment is readily
available, properly located and sign-posted, visible, and operational. For equipment, this includes: checking
fluid levels, pressures, valve and switch positions, battery charge levels, pressures, general cleanliness, and
that functional components and emergency equipment are present and operational. When the equipment is
not in use, no inspections are required.

When equipment needs to be inspected while handling waste (i.e., during waste unloading or transfer
operations), general cleanliness and functional components will be inspected to detect any problem that may
harm human health or the environment. The inspection will verify that emergency equipment is present.

Inspection of RH TRU mixed waste equipment and areas in the RH Complex applies only after RH TRU mixed
waste receipt begins.

The inspection/maintenance activities associated with these pieces of equipment are performed when the RH
Complex is empty of RH TRU mixed waste. If contamination is present, a radiation work permit may be
needed.

For the Hot Cell and Transfer Cell, if RH TRU mixed waste is present, camera inspections will be performed in
lieu of physical inspection.

The integrity of the floor coating will be inspected weekly if RH TRU mixed waste is present.

“Preoperational” signifies that inspections are required prior to the first use in a calendar day._For an area
preoperational inspection includes: area is clean and free of obstructions (for emergency equipment);
adequate aisle space; emergency and communications equipment is readily available, properly located and
sign-posted, visible, and operational. For equipment, this includes: checking fluid levels, pressures, valve and

switch positions, battery charge levels, pressures, general cleanliness, and that functional components and
emergency equipment are present and operational. When the equipment is not in use, no inspections are
required.

Responsible organizations refers to the organization that owns the equipment. Preventive Maintenance (PM)
procedures are conducted by either mine maintenance or surface operations maintenance personnel and

Instrument Calibration (IC) procedures are conducted by instrument and calibration maintenance personnel.

Inspection will be performed after 250 evolutions (actual and training emplacements), if such usage occurs
prior to the semi-annual inspection.

Inspections and-PM's-are not required for equipment that is out of service.

M _ Inthe RHB f the WHB Unit, a minimum aisl f 44 inch tween | ks in maintained. For

other locations within the RH Complex, sufficient aisle space is maintained to assure that emergency
equipment can be assessed or moved to the necessary locations.
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ATTACHMENT F
FACILITY PERSONNEL PERMIT TRAINING PROGRAM

F-0 Introduction

This attachment describes the Facility Personnel Permit Training Program for the Waste
Isolation Pilot Plant (WIPP) facility in accordance with the requirements of the Resource
Conservation and Recovery Act (RCRA) and the New Mexico Hazardous Waste Act as
described in 20.4.1.500 New Mexico Administrative Code (NMAC) (incorporating Title 40 of the
Code of Federal Regulations (CFR) §264.16), and 20.4.1.900 NMAC (incorporating 40 CFR
§270.14(b)(12)).

The primary objective of the Facility Personnel Permit Training Program is to prepare facility
personnel to operate and maintain the WIPP facility in a safe and environmentally sound
manner in compliance with 20.4.1.500 NMAC (incorporating 40 CFR 8264.16). To achieve this
objective, the program provides WIPP facility employees with training relevant to their positions.

Waste Isolation Pilot Plant\WAHPP facility employees, including those not directly involved in
transuranic (TRU) mixed waste handling activities or emergency response, receives an
introduction to the RCRA regulations and emergency preparedness in their General Employee
Training (GET) class. General Employee Training emphasizes that WIPP facility personnel and
site visitors are required to comply with directions from emergency personnel and alarm system
notifications and to follow instructions concerning emergency equipment, shutdown procedures,
signage, and emergency evacuation routes and exits. In this way employees at the WIPP facility
are given, at a minimum, a basic understanding of the regulatory requirements and emergency
procedures. This ensures that facility employees know how to respond effectively to
emergencies through familiarization with emergency procedures, emergency equipment, and
emergency systems. Facility Employees-employees in TRU mixed waste management or
emergency response positions receive additional classroom and on-the-job training designed
specifically to teach them how to perform their duties safely and in conformance with regulatory
requirements of 20.4.1.500 NMAC (incorporating 40 CFR Part 264). FRU-Transuranic mixed
waste management personnel receive the required training before being allowed to work
unsupervised, and emergency response personnel receive appropriate training before being
called upon to respond to actual emergencies.

The training requirements of the Facility Personnel Permit Training Program are implemented
via the WIPP Training Program and apply to appropriate facility personnel of the U.S.
Department of Energy (DOE) and contractors, subcontractors, and bargaining-unit members
who;

e Regularly work at the facility that may come in contact with and/or manage TRU
mixed waste, or

e Oversee the operations of the facility that may come in contact with and/or
manage TRU mixed waste, or

e Supervise individuals who may come in contact with and/or manage TRU mixed
waste, or

e Provide emergency response capabilities.
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This Facility Personnel Permit Training Program describes the introductory and continuing
training provided to personnel at the WIPP facility, with emphasis on those facility personnel and
their supervisors whose jobs are such that their actions or failure to act could result in a spill or
release, or the immediate threat of a spill or release of TRU mixed waste.

This Facility Personnel Permit Training Program does not apply to facility employees who
manage site-generated hazardous waste, low-level waste, universal waste, or other forms of
hazardous waste that are not categorized as TRU mixed waste.

F-1 Outline of the Facility Personnel Permit Training Program

Employee training for the purpose of TRU mixed waste management and emergency response
at the WIPP facility is the overall responsibility of the Management and Operating Contractor
MOC)-Project Manager, with responsibility for implementation delegated to Technical Training.
Technical Training is managed by the Technical Training Manager. The Technical Training
Manager (or designee) has the responsibility for directing the Facility Personnel Permit Training
Program. The list of job titles in Table F-1 presents-identifies the jobs at the WIPP facility that

include the-persennelwith-identified-responsibilities for TRU mixed waste management and
emergency response.

F-la Facility Personnel Permit Training Program Design

In developing the WIPP Training Program, Technical Training has used a modified version of
the Systematic Approach to Training (SAT) which has five distinct phases to develop training
programs. These phases are:

Analysis
Design
Development
Implementation
Evaluation

Technical Training utilizes guidance provided within the DOE Handbooks, “Training Program
Handbook: A Systematic Approach to Training (DOE-HDBK-1078-94),” and “Alternative
Systematic Approaches to Training (DOE-HDBK-1074-95)” to direct these five phases.

Technical Training ensures that Permit-required training is conducted by qualified instructors as
indicated in the WIPP Training Program.

Cognizant line managers provide significant input on training requirements for the-WIPP facility
personnel to qualified instructors who develop the following, as required:

e Classroom Instruction
¢ Required reading, structured self-study, eLearning, computer--based training
e On-the-Job Training

Upon completion of the specific classroom, eemputerbasedcomputer-based training, eLearning
or structured self-study technical training courses, trainees must successfully complete written
(includes in person examinations, computer, and web based training examinations) or oral
examinations to demonstrate competency.
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Technical training documentation and records are maintained by Technical Training located at
the WIPP facility. Documents and records required by 20.4.1.500 NMAC (incorporating 40 CFR
8264.16(d)(1), (2), (3), and (4) are maintained in WIPP facility files and include the following:

o Job titles for positions related to TRU mixed waste management and emergency
response and names of the employee filling those positions

o \Written job descriptions for the applicable positions

o Written description of the type and amount of introductory and continuing training
given for each applicable position

e Records documentation that the training or job experience required has been
given to or completed by facility personnel include as appropriate:

- Course Attendance

- Completed Qualification Cards

- Off-Site Training Documentation

- Training or job experience given and completed for each position

Documentation is maintained which ineluded-includes records of training qualifications, and
course attendance. The documentation is used to identify course refresher and requalification
dates. Training records on current personnel are kept in the Technical Training files until facility
closure. Technical training records on former employees are kept by Technical Training for at
least three years from the date of employment termination from the WIPP facility. Training
documentation for emergency response training received by personnel called out in the RCRA
Contingency Plan (Permit Attachment D) is also maintained by Technical Training.

F-1b  Job Title/Job Description

Facility personnel who are involved in TRU mixed waste management and emergency response
activities receive the same core RCRA training. A list of TRU mixed waste management and
emergency response job titles and position descriptions is provided in Table F-1. An up-to-date
list of personnel assigned to these positions is maintained in WIPP facility files by the
Permittees in accordance with 20.4.1.500 NMAC (incorporating 40 CFR 8§8264.16(d)(1)). The
core TRU mixed waste management and emergency response training courses are indicated in
Table F-2. Any changes to the Facility Personnel Permit Training Program specified training
course materials (contained in WIPP facility files) that affect the Table F-2 training course
content will be evaluated to determine if a permit modification is required, as specified in
20.4.1.900 NMAC (incorporating 40 CFR §270.42 The job titles listed in Tables F-1 include:

e Emergency Coordinator

e TRU Mixed Waste Worker

e TRU Mixed Waste Worker Supervisor
e Inspector

¢ RCRA Training Director

e Emergency Responder
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F-1b(1) Training Content

To ensure that facility personnel are knowledgeable in responding effectively to emergency
situations, every employee, regardless of whether they hold a position in TRU mixed waste
management or emergency response, receives GET and the annual GET refresher training on
topics relevant to the management of TRU mixed waste and emergency response that include:

Emergency Preparedness and Response

RCRA (including the Permit and the RCRA Contingency Plan)
Fire Protection

Safety Signage

Training course updates are identified by periodically reviewing the Table F-2 Permit-required
training courses to ensure the content remains consistent with applicable Federal and State
regulations. This review will be performed in accordance with the WIPP Training Program and
the review will be documented in the WIPP facility files.

To facilitate identification of changes to Table F-2 Permit-required training courses, changes to
training course materials, which will be maintained in the WIPP facility files, will have revision
numbers and a change history summary. This training course information will be available for
NMED inspection upon request.

F-1b(2) Training Frequency

TRU mixed waste management and emergency response courses are offered at a frequency
that ensures new hires or transfers can receive relevant-Permit-specified training within six

months of assuming their new position-(altheugh-some-emergency-response-training-may
regquire-longer-time-periods-to-completecertifications). Annual refresher training is required for

each Permit course. Employees do not work unsupervised in TRU mixed waste management
positions until they have completed the Permit-required initial training. In cases where an
employee’s annual refresher training has lapsed, that employee cannot work unsupervised until
the initial training has been repeated. The cognizant manager notifies the Human Resources
Department who notifies the training staff when any employee is transferred into or out of a
position associated with TRU mixed waste management or emergency response.

F-1b(3) Training Techniques

A variety of instructional techniques are used at the WIPP facility depending on the subject
matter and the techniques that best suit the learning objectives. Many courses may include a
combination of classroom, on-the-job training, computer-based training, eLearning, self-paced
study, laboratory work, and/or comprehensive examinations. Most equipment operation courses
include hands-on practical instruction.

Written examinations (includes in person examinations, computer, and web based training
examinations) are used as a technique to test and document the knowledge level of individuals
participating in classroom training courses. The length and content of each exam varies
according to its objective. If individuals fail a written examination, in accordance with WIPP
training procedures, they are disqualified from working unsupervised for the role or task
associated with the failed training until the training course examination has been successfully
completed.
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On-the-job training at the WIPP facility follows a prescribed set of standards specific to the job
to be performed. Typically, to become qualified to operate a piece of equipment or system,
employees must be able to demonstrate the location and purpose of specified controls and
gauges, describe proper startup and shutdown procedures, describe specific safety features
and limitations of the equipment, and, in some cases, perform maintenance functions. They
must also demonstrate the ability to operate the equipment or system. On-the-job training may
also be function specific, such as performing a specific administrative function that is regulated.
The terms “on-the-job-training,” “on-the-job-evaluation,” and “job performance measures” are
considered equivalent with respect to training courses or qualification cards in accordance with
DOE-HDBK-1074-95.

In addition to on-the-job training, some positions require the trainee to attend an oral board. The
oral board is given upon completion of on-the-job training and prior to operating any equipment
unsupervised. In the oral board, the trainee is quizzed on knowledge learned in on-the-job
training. The purpose of the oral board is to determine if the trainee fully understands and can
apply the knowledge learned in the training process.

Individuals who provide evidence of equivalency for specific requirements or prerequisites
identified in the Table F-2 Permit-required training courses may be granted an exception from
further training to those requirements in accordance with the WIPP Training Program. Requests
for exceptions/equivalences are made and evaluated in accordance with the WIPP Training
Program. Training exceptions/equivalences must be approved by the RCRA Training Director
with concurrence of the Environmental Compliance Manager_or his/her designee. Each
exception/equivalency request is evaluated per specific criteria, such as 1) completion of
previous training (transcripts, training completion records), 2) previous experience
(résuméresume) that demonstrates the application of knowledge and/or skills presented by
course objectives, and 3) satisfactory completion of an examination having equivalent course
objectives. Each exception/equivalency will be granted in writing and documented in the
individual’s training record.

F-1c Technical Training Manager (RCRA Training Director)

The Technical Training Manager (or designee) directs the Facility Personnel Permit Training
Program, implemented via the WIPP Training Program, and is responsible for establishing
technical training requirements in cooperation with the line managers. Specifically, this includes
analysis, design, development, implementation, and evaluation of technical training. The
Technical Training Manager (or designee) is trained in hazardous waste management
procedures. The Technical Training Manager (or designee) is also required to be
knowledgeable of the applicable regulations, orders, guidelines, and the specific training
process employed at the WIPP facility.

The name and qualifications of the current Technical Training Manager are documented in
WIPP facility files.

F-1d Relevance of Training to Job Position

The WIPP Training Program provides employees and their supervisors with training relevant to
their positions. The SAT process mentioned in Section F-1a is a systematic method for
determining the proper training for each TRU mixed waste management position. It compels
managers and training staff to look critically at each position and determine the necessary
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training program for each employee to perform their work in a manner that protects human
health and the environment and complies with the Permit.

Several training topics are considered relevant for all WIPP facility personnel. The basic
philosophy at the WIPP facility is that, as a RCRA-regulated facility, facility personnel must
understand the basic regulatory requirements under which the WIPP facility must operate as
well as emergency actions required of facility personnel. Therefore, altWIPP facility personnel
receive an introduction to the RCRA during their GET.

Beyond these universal topics, training is designed and implemented relevant to the specific job
functions being performed. For example, employees who operate key pieces of equipment
necessary to manage contact-handled (CH) or remote-handled (RH) TRU mixed waste (e.g.,
forklifts, hoists, bridge cranes, cask transfer cars) must be trained to perform their duties in a
way that ensures the WIPP facility is operated in compliance with the Permit. These employees
receive on-the-job training and demonstrate the ability to operate the equipment, as appropriate,
and must at a minimum be able to respond effectively to emergencies that might arise while
performing their duties. Emergency response personnel receive training, commensurate with
their duties, that ensures their familiarity with emergency procedures, emergency equipment,
and emergency systems including, but not limited to:

e Procedures for using and inspecting facility emergency equipment:
¢ Communications and alarm systems; and
o Response to fires or explosions.

As there are no automatic waste feed systems at the WIPP facility, training on parameters for
waste feed cut-off systems is not required. Similarly, as there is no potential for groundwater
contamination incidents at the WIPP facility, training for responding to such incidents is not
required.

F-2 Implementation of Facility Personnel Permit Training Program

The WIPP Training Program has been formulated to implement the requirements of this Facility
Personnel Permit Training Program, thereby ensuring TRU mixed waste management and
emergency response personnel employed at the facility receive the training necessary to
comply with the requirements of 20.4.1.500 NMAC (incorporating 40 CFR Part 264.16).

Newly hired employees, whose job positions are listed in Table F-2, receive the indicated
training within six months of their date of hire or their transfer to a new position pursuant to
20.4.1.500 NMAC (incorporating 40 CFR §264.16(b). Personnel do not work unsupervised in
TRU mixed waste management or emergency response positions until they successfully

complete the Permit-indicated training requirements. {Note-that some-emergency-responder
certifications-may-take-mere-than-sixmenths-te-complete)}- TRU mixed waste management and

emergency response personnel attend annual refresher courses that review the initial training
received and document knowledge transfer. Per the WIPP Training Program, annual Permit
refresher training is to be completed within 30 calendar days of an employee’s training

anniversary date. If an employee’s annual refresher training has lapsed, they do not work

unsupervised in TRU mixed waste management or emergency response positions until they
have successfully repeated the Permit-required initial training.
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Records relating to the Facility Personnel Permit Training Program for TRU mixed waste
management and emergency response personnel are maintained by WIPP Technical Training
as personally identifiable information. These records are located at the WIPP facility and include
a roster of employees in hazardous waste management positions; a list of courses required for
each position; course descriptions; documentation when each employee has received and
completed appropriate training. Training records of current personnel are kept by Technical
Training until closure of the WIPP facility. Records of former employees are kept by Technical
Training for at least three years from the date the employee last worked at the facility.

F-3 References

Nuclear Waste Partnership LLC, “WIPP Training Program,” WP 14-TR.01-Rew219-FR},-2017

Nuclear Waste Partnership LLC, “WIPP Fire Department Training Plan,” WP 12-FP.04; Rew—2;
2016

U.S. Department of Energy, “Training Program Handbook: A Systematic Approach to Training
(DOE-HDBK-1078- 94)”

U.S. Department of Energy, “Alternative Systematic Approaches to Training (DOE-HDBK-1074
95)"
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TABLE F-1

TRU MIXED WASTE MANAGEMENT AND EMERGENCY RESPONSE JOB TITLES AND

DESCRIPTIONS

JOBTITLE

POSITION DESCRIPTION

TRU Mixed Waste
Worker

Responsible for or involved in the surface processing, transport, and underground

emplacement of eentact-handled(CH) and remete-handled(RH) transuranic{TRU)

mixed waste. May come into contact with TRU mixed waste while carrying out job duties,
actions or failure to act could result in a spill or release of TRU mixed waste at the WIPP
facility, and job is important for operating the facility safely and in compliance with the
hazardous waste regulations. Depending upon the TRU Mixed Waste Worker's specific
job position, this may involve one or more of the following:

e Operating waste handling equipment and support systems to unload, handle, and
emplace TRU mixed waste into the repository

o Performing spot decontamination of shipping casks, waste containers, and waste
handling equipment

¢ Performing waste container overpacking operations

e  Conducting routine inspections of incoming shipping containers for contamination
and damage

e Conducting routine contamination surveys during waste handling activities
e  Operating the Waste Shaft Hoist
e Loading and unloading of the Waste Shaft Conveyance above and below ground

¢ Managing and dispositioning of waste resulting from releases of TRU mixed
waste or TRU mixed waste constituents

e Cleaning and restoring emergency response equipment after a release of TRU
mixed waste or TRU mixed waste constituents and prior to resumption of normal
operations

TRU Mixed Waste
Worker Supervisor

Supervisors of TRU Mixed Waste Workers are directly responsible for day-to-day
operations related to TRU mixed waste. Depending upon the TRU Mixed Waste Worker
Supervisor’s specific job position, job duties may involve one or more of the following:

e Overseeing TRU mixed waste management activities performed by TRU Mixed
Waste Workers

e Coordinating and directing the daily operation and maintenance of the Waste
Shaft Hoist and Waste Shaft

Emergency Responder

Emergency responders provide expertise and support to the Incident Command.
Depending upon the Emergency Responder’s specific job position, job duties may
involve one or more of the following:

e Responding to fires, explosions, or emergencies involving releases of TRU mixed
waste or TRU mixed waste constituents

e Performing technical rescue operations

o Performing emergency medical response

e Operating emergency vehicles and equipment

e Establishing conditions at the incident scene

e Managing incident operations, personnel, and resources

e Ensuring that fires, explosions, and releases of TRU mixed waste do not occur,
recur, or spread to other hazardous waste at the facility by stopping processes
and operations, collecting and containing released TRU mixed waste, and
removing or isolating containers, as applicable

10
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JOB TITLE POSITION DESCRIPTION

e Performing decontamination of contaminated personnel and providing oversight
to emergency medical response personnel, if injured person is contaminated

e Conducting contamination surveys, establishing hot lines/cold zones, and
performing decontamination following a release of TRU mixed waste or TRU
mixed waste constituents

e Overpacking or plugging/patching of waste containers associated with release of
TRU mixed waste or TRU mixed waste constituents

e Performing containerization of released TRU mixed waste or TRU mixed waste
constituents

e Terminating field emergency response

Emergency In the event of a fire, explosion, release of TRU mixed waste or TRU mixed waste

Coordinator

constituents that could threaten human health or the environment, the Emergency
Coordinator is responsible for carrying out the implementation of the RCRA Contingency
Plan. Emergency Coordinators ensure emergency responders have current and specific
information to properly address the incident and minimize hazards to human health and
the environment. Emergency Coordinators implement measures and procedures to
ensure the safety of personnel, such as ensuring that alarms have been activated,
personnel have been accounted for, and evacuation of personnel has occurred, if
necessary. Upon implementation of the RCRA Contingency Plan, depending upon the
Emergency Coordinator’s specific job position, the job duties may involve one or more of
the following:

e Providing notification to emergency response personnel

e Ensuring that alarms have been activated, personnel have been accounted for,
any injuries have been attended to, and evacuation of personnel has occurred, if
necessary

e Restricting personnel not needed for response activities from the scene of the
incident and curtailing nonessential activities in the area

e |dentifying released material and assessing the extent of the emergency

e Assessing any hazards to human health or the environment associated with a
fire, explosion, or release of TRU mixed waste or TRU mixed waste constituents

e Notifying appropriate State and local agencies with designated response roles if
their help is needed

e Ensuring that fires, explosions, and releases do not occur, recur, or spread to
other hazardous waste at the facility by taking measures such as stopping
processes and operations, collecting and containing released waste, and
removing or isolating containers

e Documenting the implementation of the RCRA Contingency Plan

e Ensuring immediate notification to the New Mexico Environment Department is
provided for incidents requiring implementation of the RCRA Contingency Plan

e Making post-assessment notifications if it has been determined that the incident
could threaten human health or the environment outside the facility

e Providing for treating, storing, or disposing of recovered waste, contaminated soil
or surface water, or any other material that results from a release, fire, or
explosion at the facility

e Ensuring that no waste that may be incompatible with the released material is
treated, stored, or disposed of until cleanup procedures are completed

e Ensuring that emergency equipment listed in the RCRA Contingency Plan is
cleaned and fit for its intended use before operations are resumed

11
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JOB TITLE

POSITION DESCRIPTION

Inspector

Responsible for routine inspection and maintenance (including repairing and
replacement, as appropriate) of equipment instrumental in preventing, detecting, or
responding to environmental or human health hazards, such as monitoring equipment,
safety and emergency equipment, and operating or structural equipment. Inspections
are performed at the facility to detect malfunctions, deterioration, operator errors, and
discharges that may cause or lead to releases of TRU mixed waste or TRU mixed waste
constituents to the environment or that could be a threat to human health. Depending on
the Inspector’s specific job position, job duties may involve one or more of the following:

o Performing functional and operational checks of waste handling equipment and
support systems as well as conducting waste container storage inspections

¢ Conducting routine inspections of emergency response equipment and vehicles,
on site

¢ Performing routine inspections of the hoisting equipment for the Air Intake Shatft,
Salt Handling Shaft, and Waste Shaft

e Conducting routine inspections and testing of facility fire suppression and
detection systems

e Inspecting and testing of communication systems, site notification system, the
public address system, and alarm systems for proper function

e Performing routine inspections of the backup power supply diesel generators
¢ Performing routine inspections of the eye wash and shower equipment

o Performing routine inspections of the underground geomechanical
instrumentation system

e Performing routine inspections of the central uninterruptible power supply
e Performing routine inspections of the fire water storage tank
e Performing routine inspections of the ventilation exhaust fans

RCRA Training
Director

Responsible for directing the hazardous waste management training at the WIPP facility.
To meet the 20.4.1.500 NMAC (incorporating 40 CFR 8264.16(a)(2)) requirements, the
RCRA Training Director must be a person trained in hazardous waste management
procedures.

12
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Table F-2

PERMIT-REQUIRED TRAINING COURSES

Waste Facility Permit Overview —
This course includes an overview of 40
CFR Parts 260-282; New Mexico
Hazardous Waste Act (Title 20 of the
NMAC, Part 4.1); protocol for facility
and waste handling equipment
inspections; overview of
communication systems; overview of
security systems; overview of RCRA
Contingency Plan; overview of WIPP
emergency equipment use, inspection,
and repair; overview of training
requirements; overview of Permit
recordkeeping requirements; overview
of NMED facility inspections; and
consequences of Permit
noncompliance. This course also
provides an overview of the screening
process (for procedures, facility
configuration changes, training
program changes, etc.) to ensure
compliance with the Permit, along with
an overview of the Permit modification
process. There is an annual refresher
required for this course.

TRU | TRU Mixed RCRA
Course \I)/Ivixed Waste Inspector Emergency | Emergency Training
aste Worker Responder | Coordinator | .
) Director
Worker | Supervisor

General Employee Training — WIPP X X X X X X
facility employees must be escorted at
the WIPP facility until this course has
been completed. Course content
contains information on RCRA, the
Permit, the WIPP RCRA Contingency
Plan, emergency preparedness,
emergency response and evacuation
procedures, fire protection, and safety
signage. There is an annual refresher
required for this course.
RCRA Regulations/Hazardous X X X X X X
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Course

TRU
Mixed
Waste

Worker

TRU Mixed
Waste
Worker

Supervisor

Inspector

Emergency
Responder

Emergency
Coordinator

RCRA
Training
Director

Hazardous Waste Worker — This
course addresses regulatory
requirements for personnel who
manage hazardous waste, including
an in-depth review of the Hazard
Communication Standard, principles of
toxicology, hazard identification, and
an overview of personal protective
equipment for work activities
associated with TRU mixed waste
management. It also prepares
emergency response personnel for
hazardous waste handling,
containment, and decontamination.
There is an annual refresher required
for this course.

X

X

X

X

Hazardous Waste Responder —
Employees must complete Hazardous
Waste Worker training before taking
this course. Upon successful
completion of the course and its
prerequisites, a trainee will be able to
respond to emergencies involving TRU
mixed waste. Course curriculum
includes an overview of the regulatory
requirements, incident evaluation,
overview of response operations,
maintaining safety during an
emergency response, and an overview
of the Incident Command System at
the WIPP facility. There is an annual
refresher required for this course.

Hazardous Waste Worker
Supervisor — This course addresses
manager and/or supervisor
responsibilities for TRU mixed waste
management. It addresses individual
and corporate liability under applicable
hazardous waste regulations. Course
discusses impacts that decisions made
during emergency situations may
have, some with serious legal and
safety consequences directly
impacting the entities involved. There
is an annual refresher required for this
course.

14
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T_RU TRU Mixed RCRA
Course Mixed Waste Inspector Emergency Emergency Training
Waste Worker Responder | Coordinator Di
) irector
Worker | Supervisor
Permit Inspections/Recordkeeping — X

These technical work documents are
under the purview of the responsible
organization identified in Table E-1 of
Permit Attachment E, Inspection
Schedule, Process and Forms. This
course addresses protocols for
conducting Permit-specified
inspections to detect malfunctions,
deterioration, operator errors, and
discharges; completion of inspection
records; Permit-specified inspection
frequencies; and corrective actions,
including notifications and
establishment of compensatory
measures. This course also addresses
review of the completed inspection
record for completeness and accuracy;
and the Permit-specified
recordkeeping requirements. There is
an annual refresher required for this
course.

RCRA Contingency Plan — This
course provides an in-depth review of
the WIPP RCRA Contingency Plan
addressing when the Plan is to be
implemented, appropriate emergency
response actions, required
notifications, evacuation plan details,
and post-emergency RCRA-required
activities. This course also addresses
where copies of the Plan are required
to be located and when the Plan must
be amended. There is an annual
refresher required for this course.

15
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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 New Mexico Administrative Code (NMAC)
(incorporating Title 40 of the Code of Federal Regulations (CFR) §270.10(h)). Consequently,
this Closure Plan describes several types of closures. The first type is panel closure, which
involves constructing closures farin each of the underground hazardous waste disposal units
(HWDUSs) 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) Container Storage Unit (WHB Unit), the Parking Area Container Storage 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 alkremaining surface storage units and construction of shaft seal systems for each shaft.
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-Coentainer-Sterage-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.

The hazardous waste management units (HWMUSs) addressed in this Closure Plan include the

aboveground-HWMU-in-the-WHB_Unit, the PAUparking-areaHWMY, and Panels 1 through 8,

Panel 11, and Panel 12, each consisting of seven rooms. In addition, this Closure Plan includes
closures for Panels 9 and 10.

This plan was submitted to the New Mexico Environment Department (NMED) in accordance
with 20.4.1.900 NMAC (incorporating 40 CFR 8270.14(b)(13)). Closure at the panel level will
include the construction of barriers that will contribute to limiting the emission of hazardous
waste constituents from the panel into the mine ventilation air stream below levels that meet
environmental performance standards. The Post-Closure Plan (Permit Attachment H) includes
the implementation of institutional controls to limit access and groundwater monitoring to assess
disposal system performance. Until final closure is complete and has been certified in
accordance with 20.4.1.500 NMAC (incorporating 40 CFR §264.115), a copy of the approved
Closure Plan and alkapproved revisions will be on file at the WIPP facility and will be available
to the Secretary of the NMED |n accordance W|th 20 4.1.500 NI\/IAC (|ncornorat|nq 40 CFR
§264.112(a)(2)) S. Em , ;

upon request.

This Closure Plan uses the terms Disposal Phase, facility closure period, and post-closure care

period. The Disposal Phase began with the first waste emplacement in March 1999 and extends

until the facility reaches its maximum capacity as defined in Section G-1c. The facility closure
period is the 10-vear period that begins once the final waste has been emplaced in the
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underground. The post-closure care period extends for 30-years after completion of facility
closure period.

G-1 Closure Plan

This Closure Plan is prepared in accordance with the requirements of 20.4.1.500 NMAC
(incorporating 40 CFR Part 8264, Subparts G, |, and X), Closure and Post-Closure, Use and
Management of Containers, and Miscellaneous Units. The WIPP underground HWDUs, shown
on Figure M-436G-1, will be closed under this Closure Plan to meet the performance standards in
20.4.1.500 NMAC (incorporating 40 CFR §8264.601). The WIPP surface facilities, including the
WHBWaste-Handling-Building-Container-Storage Unit and the PAUPRarking-Area-Container
Sterage-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_Unit, PAU HWMUSs, 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 and sealing of the
facility shafts in accordance with 20.4.1.500 NMAC (incorporating 40 CFR 8264.601).

Following completion of waste emplacement in each underground HWDU, the HWDU will be
closed. The Permittees will notify the NMED of the closure of each underground HWDU as
specified in the schedule in Figure M-61G-2. For the purpose of this Closure Plan, panel closure
is defined as the process of rendering underground HWDUSs in the repository inactive and
closed according to the facility Closure Plan. The Post-Closure Plan (Permit Attachment H)
addresses requirements for future monitoring that are deemed necessary for the post-closure
period, prior to final facility closure.

For the purposes of this Closure Plan, final facility closure is defined as closure that will occur
when all-permitted HWDUSs are filled or have achieved their maximum capacities as outlined in
Permit Part 4, Table 4.1.1, or when the WIPP facility achieves its capacity of 6.2 million cubic
feet (ft®) (175,564 cubic meters (m3)) of Land Withdrawal Act (LWA)TRU waste volume. At final
facility cIosure the surface container storage areas will be closed—anel—equmem—tha{—ean-be

A ite. Equipment that
cannot be decontamlnated pIus any denved Waste resultlng from decontamlnatlon will be placed
in the last open underground HWDU. In addition, shafts and boreholes which lie within the
WIPP Site Boundary and penetrate the Salado Formation (Salado) will be plugged and sealed,
and surface and subsurface facilities and equipment will be decontaminated, if necessary, and
removed_and dispositioned appropriately or, alternatively, disposed in the last open
underground HWDU as derived waste. Final facility closure will be completed to demonstrate
compliance with the Closure Performance Standards contained in 20.4.1.500 NMAC
(incorporating 40 CFR §264.111, 178, and 601).

In the event the Permittees fail to obtain an extension of the hazardous waste permit in
accordance with 20.4.1.900 NMAC (incorporating 40 CFR 8270.51) or fail to obtain a new
permit in accordance with 20.4.1.900 NMAC (incorporating 40 CFR §270.10(h)), the Permittees
will seek a modification to this Closure Plan in accordance with 20.4.1.900 NMAC (incorporating
40 CFR §270.42) to accommodate a contingency closure. Under contingency closure, storage
units will undergo clean closure in accordance with 20.4.1.500 NMAC (incorporating 40 CFR
§264.178); waste handling equipment, shafts, and haulage ways will be inspected for hazardous
waste residues (using, among other techniques, radiological surveys to indicate potential
hazardous waste releases as described in Permit Attachment G3) and decontaminated as
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necessary; and underground HWDUSs that contain radioactive mixed waste will be closed in
accordance with the panel closure design described in this Closure Plan. Final facility closure,
however, will be redefined and a time extension for final closure will be requested. A copy of this
Closure Plan will be maintained by the Permittees at the WIPP facility and at the U.S.
Department of Energy (DOE) Carlsbad Field Office. The primary contact person at the WIPP
facility is:

Manager, Carlsbad Field Office
U.S. Department of Energy

Waste Isolation Pilot Plant

P. O. Box 3090

Carlsbad, New Mexico 88221-3090
(575) 234-7300

G-la Closure Performance Standard

The closure performance standard specified in 20.4.1.500 NMAC (incorporating 40 CFR
§264.111), states that the closure shall be performed in a manner that minimizes the need for
further maintenance; that minimizes, controls, or eliminates the escape of hazardous waste; and
that conforms to the closure requirements of §264.178 and 8264.601. These standards are
discussed in the following paragraphs.

G-1la(1l) Container Storage Units

Final or partial closure of the permitted container storage units (the WHBWaste Handling
Building Unit and PAURarking-Area-Unit) will be accomplished by removing al-waste and waste
residues. Indication of waste contamination will be based, among other techniques, on the use
of radiological surveys as described in Permit Attachment G3. Radiological surveys use very
sensitive radiation detection equipment to indicate if there has been a potential release of TRU
mixed waste, including hazardous waste components, from a container. This allows the
Permittees to indicate potential releases that are not detectable from visible evidence such as
stains or discoloration. Visual inspection and operating records will also be used to identify
areas where decontamination is necessary. Contaminated surfaces will be decontaminated until
radioactivity is below DOE-established radiological protection limits'. Once surfaces are
determined to be free of radioactive waste constituents, they will be sampled for hazardous
waste contamination. Hazardous waste decontamination, if needed, will be conducted in
accordance with the requirements of the Permit and the standards in 20.4.1.500 NMAC

(incorporating 40 CER Part 264). These surface decontamination activities will ensure the

v—Solid waste management units

A a
o OO - > C C - i CHCA

listed in Attachment K, Table K-4 will be subject to closure.

Once the container storage units are decentaminated-and-certified by the Permittees to be
clean, no further maintenance is required. The facilities and equipment in these units will be
availablereused for other purposes-as-needed. If portions of the facilities or equipment in these

units, which require decontamination, cannot be decontaminated, these portions will be

! Title 10 CFR Part 835.
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removed, and the resultant wastes will be managed consistent with radiological control
procedures pursuant to 10 CER Part 835.

G-1a(2) Miscellaneous Unit

Post-closure migration of hazardous waste or hazardous waste constituents to ground or
surface waters or to the atmosphere, above levels that will harm human health or the
environment, will not occur due to facility engineering and the geological isolation of the unit.
The engineering aspects of closure are centered on the use of panel closures on each of the
underground HWDUSs and final facility seals placed in the shafts. The design of the panel
closure system is based on the criteria that the closure system for closed underground HWDUs
will prevent migration of hazardous waste constituents in the air pathway in concentrations
above health-based levels beyond the WIPP land withdrawal boundary during the Disposal

Phase35-year-operational and facility closure period.

Consistent with the definitions in 20.4.1.101 NMAC (incorporating 40 CFR §260.10), the
process of panel closure is considered partial closure because it is a process of rendering a part
of the repository inactive and closed according to the approved underground HWDU partial
closure plan. Panel cIosure WI|| be complete When the panel closure system is emplaced and
operational—

deem%ammated—@frneeessapy} and when the NMED has been nOtIerd of the closure

Shaft seals are designed to provide effective barriers to the inward migration of ground-water
and the outward migration of gas and contaminated brine over two discrete time periods.
Several components become effective immediately and are expected to function for 100 years.
Other components become effective more slowly; but provide permanent isolation of the waste.
The final shaft seal design is specified in Permit Attachment G2.

The facility will be finally closed to minimize the need for continued maintenance. Protection of
human health and the environment includes, but is not limited to:

e Prevention of any releases that may have adverse effects on human health or the
environment due to the migration of waste constituents in the groundwater or in the
subsurface environment [20.4.1.500 NMAC, incorporating 40 CFR §264.601(a)].

e Prevention of any releases that may have adverse effects on human health or
environment due to migration of waste constituents in surface water, in wetlands, or on
the soil surface [20.4.1.500 NMAC, incorporating 40 CFR §264.601(b)].

e Prevention of any release that may have adverse effects on human health or the
environment due to migration of waste constituents in the air [20.4.1.500 NMAC,
incorporating 40 CFR 8§264.601(c)].

As part of final facility closure, surface recontouring and reclamation will establish a stable
vegetative cover, and further surface maintenance will not be necessary to protect human
health and the environment. Prior to cessation of active controls, monuments will be emplaced
to serve as long-term site markers to discourage activities that would penetrate the facility or
impair the ability of the salt formation to isolate the waste from the surface environment for at
least 10,000 years. The Federal government will maintain administrative responsibility for the
repository site in perpetuity and will limit future use of the area.



[é)] A W N PP

© 00 N O

10
11
12

13

14
15
16
17
18
19
20
21
22

23
24

25

26
27
28
29
30
31
32
33
34
35
36
37

38
39
40
41
42

Waste Isolation Pilot Plant
Hazardous Waste Facility Permit
Updated Renewal Application
March 2022

If, during panel or final facility closure activities, unexpected events require modification of this
Closure Plan to demonstrate compliance with closure performance standards, a Closure Plan
amendment will be submitted in accordance with 20.4.1.900 NMAC (incorporating 40 CFR
§270.42).

G-1a(3) Post-Closure Care

The post-closure care period will begin after completion of the first panel closure and will
continue for 30 years after final facility closure. The post-closure care period may be shortened
or lengthened at the discretion of the NMEDregulatery-agency based on evidence that human
health and the environment are being protected or that they are at risk. During the post-closure
care period, the WIPP facility shall be maintained in a manner that complies with the
environmental performance standards in 20.4.1.500 NMAC (incorporating 40 CFR §264.601).
Post-closure activities are described in Permit Attachment H.

G-1b Requirements

The Permit specifies a sequential process for the closure of individual HWMUs at the WIPP
facility. Each underground HWDU will undergo panel closure when waste emplacement in that
HWDUpanel is complete. Following waste emplacement in each underground HWDU,
construction-side ventilation will be terminated, and-waste-disposal-side ventilation will be
established in the next underground HWDU to be used, and the underground HWDU containing
the waste will be closed. The Permittees will notify the NMED of the closure of each of the
underground HWDUSs as they are sequentially filled on a HWDU-by-HWDU basis. The HWMUs
in the WHB and in the parking area will be closed as part of final facility closure of the WIPP
facility.

The Permittees will notify the Secretary of the NMED in writing at least 60 days prior to the date
on which closure activities are scheduled to begin.

G-1c Maximum Waste Inventory

The maximum waste inventory (maximum capacity) for the permitted HWDUs is established in
Permit Part 4, Table 4.1.1. During the Disposal Phase, and inta accordance with the LWA, the
WIPP _facility will receive no more than 6.2 million ft® (175,564 m®) of LWA TRU waste volume,
which may include up to 250,000 ft (7,079 m3) of remote-handled (RH) TRU mixed-waste.
Excavations are mined as permitted when needed during operations to maintain a reserve of
disposal areas. The amount of waste placed in each room is limited by structural and physical
considerations of equipment and design. Transuranic mixed waste volumes include waste
received from off-site generator locations as well as derived waste from disposal and
decontamination operations. For closure planning purposes, a maximum achievable volume of
685,100-f*(19.400-m®)-of TRU mixed waste per panel-HWDU is usedlisted in Permit Part 4,

Table 4.1.1. This-equates-to-662;150-f3(18,750-m3)-of contact-handled {CH) TRU mixed-waste
and-22,950-f>(650-m3)-of RH-TRU-mixed-waste-per-panek

The maximum extent of operations during the term of this permit is-expected-te-beincludes

Panels 1 through 16-8, and Panels 10-12;as-shown-on-Figure-G-1; the WHB ContainerStorage

Unit;; and the PAURarking-Area-Container-Storage-Unit. Note that parels-Panel 9 will not be
used for TRU mixed waste disposal and Panel 10 isare not authorized for waste emplacement

under this permit. If other waste management units are permitted during the Disposal Phase,
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this Closure Plan will be revised to include the additional waste management units. The design
basis for a panel assumes that it takes about 30 months to fill the HWDU and initiate panel
closure (DOE, 1997). However, it is anticipated that Panel 7, Panel 8, and Panel 10 (if
authorized in the future for TRU mixed waste disposal) will take longer than 30 months to fill due
to the reduction in available ventilation capability, ground conditions in Panel 10 and associated
remediation efforts, and radiological contamination in Panel 10. These assumptions have been
used in preparing the closure schedule in Table G-1. At any given time during disposal
operations, it is possible that multiple rooms may be receiving TRU mixed waste for disposal at
the same time. Underground HWDUSs in which disposal has been completed (i.e., in which CH
and RH TRU mixed waste emplacement activities have ceased) will undergo panel closure.

G-1d Schedule for Closure

For the purpose of establishing a schedule for closure, the final waste disposal will mark the end
of the Disposal Phase and will occur when permitted HWDUs are filled or have achieved their
maximum capacities as outlined in Permit Part 4, Table 4.1.1, or when the WIPP facility
achieves its capacity of 6.2 million cubic feet (ft®) (175,564 cubic meters (m®)) of LWA TRU
waste volume. The Permlttees also assume closure will take 10 vearsan—epe#aeng—and—elesulce

assumed Ih%epe#aﬂng—pened—The Dlsgosal Phase may be extended or shortened W|th|n the
authorized capacities, depending on a number of factors, including the rate of waste approved

for shipment to the WIPP facility and the schedules of TRU mixed waste generator sites, and
future decommissioning activities.

G-1d(1) Schedule for Panel Closure

The anticipated schedule for the closure of the underground HWDUs is shown in Figure M-616-
2. Underground HWDUSs should be ready for closure according to the schedule in Table G-1.
Table G-1 shows actual dates for completed activities and future dates based on the facility
design parameters discussed in Section G-1c. These futureFuture dates are estimates for
planning and permitting purposes. Actual dates may vary depending on the availability of waste
from the generator sites.

In the schedule in Figure M-61G-2, notification of intent to close occurs 30 days before placing
the final waste in an HWDU-panel. Once an HWDU-panel is full, the Permittees will initially block
ventilation through the HWDUpanel as described in Permit Attachment A2, Section A2-2a(3)
“Subsurface Structures,” and then will assess the closure area for ground conditions and
contamination so that a definitive schedule and closure location can be determined. If as the
result of this assessment the Permittees determine that a panel closure cannot be emplaced in
accordance with the schedule in this Closure Plan, a modification will be submitted requesting
an extension to the time for closure.

G-1d(2) Schedule for Final Facility Closure

&e—dateeefeﬁn&LelesuFeJeeﬁmeaHen)—weeld-be—zg%—lf asis currently prOJected the WIPP
facility is dismantled at closure, all-surface and-subsurface-facilities (except the hot cell portion
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of the WHB, which will remain as an artifact of the Permanent Marker System [PMS]) will be
disassembled and either salvaged or disposed in accordance with applicable standards.

Subsurface facilities and equipment will be disassembled and disposed or salvaged to the

extent practicable based on underground mining practice. In addition, asphalt and crushed
caliche that was used for paving will be removed, and the area will be recontoured and

revegetated in accordance with a land management plan. A detailed closure schedule will be
submitted in writing to the Secretary of the NMED, along with the notification of closure.
Throughout the closure period, all-necessary steps will be taken to prevent threats to human
health and the environment in compliance with al-applicable Resource Conservation and
Recovery Act (RCRA) permit requirements. Figure M-626-3 presents an estimate of a final

facility closure schedule-based-en-84-months-to-implementfinal-closure.

The schedule for final facility closure is considered to be a best estimate because closure of the
facility is driven by policies and practices established for the decontamination, if necessary, and
decommissioning of radioactively contaminated facilities. These required activities include
extensive radiological contamination surveys and hazardous constituent surveys using, among
other techniques, radiological surveys to indicate potential hazardous waste releases. Both
types of surveys will be performed at the all-areas of the WIPP site where hazardous waste
were managed, as appropriate. These surveys, along with historical radiological survey records,
will provide the basis for determining the dispositionrelease of structures, equipment, and
components fer(i.e., disposal or decontamination for release off--site). Specifications will be
developed for each structure to be removed. A cost benefit analysis maywill be needed to
evaluate decontamination options if extensive decontamination is necessary. Individual
eguipment surveys, structure surveys, and debris surveys maywill be required prior to
disposition. Size-reduction techniques may be required to dispose of mixed or radioactive waste
at the WIPP site. Current DOE policy requires the preparation of a final
decontaminationdeeemmissioning and decommissioningdeeentamination (D&D) plan
immediately prior to final facility closure. In this way, the specific conditions of the facility at the
time D&D is initiated will be addressed. Section G-1e(23) provides a more detailed discussion of
final facility closure activities.

Figure M-62G-3 shows the schedule for the final facility closure consisting of decontamination,
as needed, of the TRU waste-handling equipment, and of the aboveground equipment and
facilities, including closure of surface HWMUSs; decontamination of the shaft and haulage ways
(if needed); disposal of decontamination derived wastes in the last open underground HWDU;
and subsequent closure of this underground HWDU. Subsequent activities will include
installation of repository shaft seals.

An-everal-A schedule for final facility closure, showing anticipated durations foreurrently
scheduled-dates-forthe-start-and-end-of final facility closure activities, is shown in Table G-2.
This schedule is based on notification of the intent to close as the initial activity, 60 days prior to
the final facility closure start date. Fhe-dates-assume-a-startup-date-of March-1999 and
continded-permitting-of- the \WIPP facility- untibitis filled—-Schedule details for panel closures are

shown on Table G-1.

G-1d(3) Extension for Closure Time

As indicated by the closure schedule presented in Figure M-626-3, the activities necessary to
perform facility closure of the WIPP facility may require more than 180 days to complete
because of additional stringent requirements for managing radioactive materials. Therefore, the
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Permit provides an extension of the 180-day final closure requirement in accordance with
20.4.1.500 NMAC (incorporating 40 CFR §264.113). During the extended closure period, the
Permittees will continue to demonstrate compliance with applicable permit requirements and will
take the all-steps necessary to prevent threats to human health and the environment as a result
of TRU mixed waste management at the WIPP facility including all of the applicable measures
in Permit Part 2.10, {Preparedness and Prevention).

In addition, according to the schedules in Figure M-626-3, the final derived wastes that are
generated as the result of decontamination activities will not be disposed of for 16 months after
the initiation of final facility closure. In accordance with 20.4.1.500 NMAC (incorporating 40 CFR
§264.113(a)), the Permit provides an extension of the 90-day limit to dispose of final derived
waste resulting from the closure process. This provision is necessitated by the fact that the
radioactive nature of the derived waste makes placement in the WIPP repository the best
disposition, and the removal of these wastes will, by necessity, take longer than 90 days in
accordance with the closure schedules. During this extended period of time, the Permittees will
take the alk-steps necessary to prevent threats to human health and the environment, including
compliance with all-applicable permit requirements. These steps include all-ef-the applicable
preparedness and prevention measures in Permit Part 2, Section 2.10, {Preparedness and
Prevention).

Finally, in the event the hazardous waste permit is not renewed as assumed in the schedule,
the Permittees will submit a modification to the Closure Plan to implement a contingency closure
that will allow the Permittees to continue to operate for the disposal of non-mixed TRU waste.
This modification will include a request for an extension of the time for final facility closure. This
modified Closure Plan will be submitted to the NMED for approval.

G-1d(4) Amendment of the Closure Plan

If it becomes necessary to amend the Closure Plan for the WIPP facrllty the Permittees will

) : a written
notlflcatlon of or request for a permlt modlflcatlon in accordance W|th 20.4.1.900 NMAC
(incorporating 40 CFR §270.42). This notification of, or request for, a permit modification will
describedeseribing any change in operation or facility design that affects the Closure Plan. The
written notification of, or request for, a permit modification will include a copy of the amended
Closure Plan for approval by the NMED. The Permittees will submit a written notification of, or
request for, a permit modification to authorize a change in the approved plan, if:

e There are changes in operating plans or in the waste management unit facility design
that affect the Closure Plan

e There is a change in the expected year of closure

o Unexpected events occur during panel or final facility closure that require modification of
the approved Closure Plan

¢ Changes in State or Federal laws affect the Closure Plan

e Permittees fail to obtain permits for continued operations as discussed above

10
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The Permittees will submit a written request for a permit modification with a copy of the
amended Closure Plan at least 60 days prior to the proposed change in facility design or
operation or within 60 days of the occurrence of an unexpected event that affects the Closure
Plan. If the unexpected event occurs during final closure, the permit modification will be
requested within 30 days of the occurrence. If the Secretary of the NMED requests a
modification of the Closure Plan, a plan modified in accordance with the request will be
submitted within 60 days of notification or within 30 days, if the change in facility condition
occurs during final closure.

G-le Closure Activities

Closure activities include those instituted for panel closure (i.e., closure of filled underground
HWDUSs), contingency closure (i.e., closure of surface HWMUs and decontamination of other
waste handling areas), and final facility closure (i.e., closure of surface HWMUs, D&D of surface
facilities and the areas surrounding the WHB, and placement of repository shaft seals). Panel
closure systems will be emplaced to separate areas of the facility and to isolate panels. Permit
Attachments G1 and G2 provide panel closure system and shaft seal designs, respectively.
ClosureAll-clesure activities will meet the applicable quality assurance (QA)/quality control (QC)
program standards in place at the WIPP facility. Facility monitoring procedures in place during
operations will remain in place through final closure, as applicable.

G-1le(1l) Panel Closure

Following completion of waste emplacement in each underground HWDU, the HWDU will be
closed. A WIPP Panel Closure (WPC) will be emplaced in the panel access drifts, in accordance
with the design in Permit Attachment G1 and the schedule in Figure M-61G-2 and Table G-1.
Alternatively, panels may be closed simultaneously by placing panel closures in the north-south
mains (E 300 E- 140 W- 30 and W-170), as shown in Flgure M-43 43@-4: t-f—th+s—a|temat|¥e—|s—used

panel closure system |s deS|gned to meet the foIIowmg requwements that were establlshed by
the DOE for the design to comply with 20.4.1.500 NMAC (incorporating 40 CFR §264.601(a)):

o the panel closure system shall contribute to meeting the closure performance standards
in Permit Part 6, Section 6.10.1 by mitigating the migration of volatile organic
compounds (VOCSs) from closed panels

o the panel closure system shall consider potential flow of VOCs through the disturbed
rock zone (DRZ) in addition to flow through closure components

¢ the panel closure system shall perform its intended functions under loads generated by
creep closure of the tunnels

o the panel closure system shall perform its intended function under the conditions of a
postulated thermal runaway involving nitrate salt bearing waste (Golder, 2016)

¢ the nominal operational life of the closure system is 35 years, however, the inspection
and maintenance, if needed, of accessible bulkheads can continue until the initiation of

final facility closure

11
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o the panel closure system may require minimal maintenance per 20.4.1.500 NMAC
(incorporating 40 CFR 264.111)

o the panel closure system shall address the expected ground conditions in the waste
disposal area

o the panel closure system shall be built of substantial construction and non-combustible
material except for flexible flashing used to accommodate salt movement

¢ the design and construction shall follow conventional mining practices

e structural analysis shall use data acquired from the WIPP underground

e materials shall be compatible with their emplacement environment and function
e treatment of surfaces in the closure areas shall be considered in the design

o a QA/QC program shall verify material properties and construction

e construction of the panel closure system shall consider shaft and underground access
and services for materials handling

The closure performance standard for air emissions from the WIPP facility is one excess cancer
death in one million and a hazard index (HI) of 1 for a member of the public living outside the
WIPP Site Boundary as specified in Permit Part 6, Section 6.10.1. Releases shall be below
these limits for the facility to remain in compliance with standards to protect human health and
the environment. The panel closure design has been shown, through analysis, to meet these
standards, if emplaced in accordance with the specifications in Permit Attachment G1.
Compliance will be demonstrated by the Repository VOC Monitoring Program (RVMP) in Permit
Attachment N. Compliance with the standards established for the RVMP constitutes compliance
with the closure standards in Permit Part 6, Table 6.10.1.

The design basis for this closure is such that the migration of hazardous waste constituents
from closed panels during the operational and closure period would result in concentrations well
below health-based standards. The source term used as the design basis included the average
concentrations of VOCs from CH waste containers as measured in headspace gases through
November 2010. The VOCs are assumed to have been released by diffusion through the
container vents and are removed from the closed room by air leakage that occurs due to
ventilation-related pressure differentials.

Figures G-4-G-4aand-G-5-shoew-diagramsDiagrams of the panel closure design, the

substantial barrier, and installation envelopes_are depicted in Permit Attachment G1, Appendix
G1-B, Figure M-63, and Figure M-42. Permit Attachment G1 provides the detailed design and
the design analysis for the panel closure system. The Permittees shall use bulkheads as
specified in Attachment G1 for the closure of filled panels. A run-of-mine (ROM) salt component
will be included in the closure for Panel 9 and Panel 10. The substantial barrier in Figure M-
63G-4a will be installed in Panels 7 and 8.

12
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G-1e(23) Decontamination and Decommissioning

Decontamination is defined as those activities which are performed to remove contamination
from surfaces and equipment that are not intended to be disposed of at the WIPP facility. The
policy at the WIPP facility will be to decontaminate as many areas as possible or to fix the
contaminants to the surface so they are not easily removable, consistent with radiological
protection policy. Decontamination or fixing are part of closure activities and are a necessary
activity in the clean closure of the surface container management units. Decontamination or
fixing determinations are based upon radiological surveys.

Decommissioning is the process of removing equipment, facilities, or surface areas from further
use and closing the facility. Decommissioning is part of final facility closure only and will involve
the removal of equipment, buildings, closure of the shafts, and establishing active and passive
institutional controls for the facility. Passive institutional controls are not included in the Permit.

The objective of D&D activities at the WIPP facility is to return the surface to as close to the
preconstruction condition as reasonably possible, while protecting the health and safety of the
public and the environment. Major activities required to accomplish this objective include, but
are not limited to the following:

1.

2.

3.

Review of operational records for historical information on releases
Visual examination of surface structures for evidence of spills or releases
Performance of site contamination surveys

Decontamination, if necessary, of usable equipment, materials, and structures including
surface facilities and areas surrounding the WHB.

Disposal of equipment/materials that cannot be decontaminated but that meet the
treatment, storage, and disposal facility waste acceptance criteria (TSDF-WAC) in an
underground HWDU

Emplacement of panel closure system in the last HWDU

Emplacement of shaft seals?

2 For the purposes of planning, the conclusion of shaft sealing is used by the DOE as the end of closure activities and
the beginning of the Post-Closure Care Period.

13
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8. Regrading the surface to approximately original contours
9. Initiation of active controls

This Closure Plan will be amended prior to the initiation of final closure activities to specify the
methods to be used.

G-1e(2)(a) Hazards SurveyHealth-and-Safety

Before final closure activities begin, radiation protection personnel will conduct a hazards survey
of the unit(s) being closed. A release of radionuclides could also indicate a release of hazardous
constituents. If radionuclides are not detected, sampling for hazardous constituents will still be
performed if there is documentation or visible evidence that a spill or release has occurred. The
purpose of the hazards survey will be to identify potential contamination concerns that may
present hazards to workers during the closure activities and to specify any control measures
necessary to reduce worker risk. This survey will provide the information necessary for the
health physics personnel to identify worker qualifications, personal protective equipment (PPE),
safety awareness, work permits, exposure control programs, and emergency coordination that
will be required to perform closure related activities.

G-1e(23)(ba) Determine the Extent of Contamination

The first activities performed as part of decontamination include those needed to determine the
extent of any contamination that needs to be removed or fixed prior to decommissioning a
facility. This includes activities 1 to 3 above and, as can be seen by the schedules in Figures M-
616-2 and M-626G-3 (Items B and C), these surveys are anticipated to take 10 months to
perform, including obtaining the results of any sample analyses. The process of identifying
areas that require decontamination or fixing include three sources of information. First,
operating records will be reviewed to determine where contamination has previously been found
as the result of historical releases and spills. Even though releases and spills in the above
ground storage units will have been cleaned up at the time of occurrence, newer equipment and
technology may allow further cleaning. Second, surfaces of facilities and structures will be
examined visually for evidence of spills or releases. Finally, extensive detailed contamination
surveys will be performed to document the level of cleanliness for surface structures and
equipment that are subject to decontamination. If equipment or areas are identified as
contaminated, the Permittees will notify NMED as specified in Permit Part 1, and a plan and
procedure(s) will be developed and implemented to address decontamination-related questions,
including:

¢ Should the component be decontaminated or disposed of as waste?
e What is the most cost-effective method of decontaminating the component?
o Will the decontamination procedures adequately contain the contamination?

Radiological and hazardous constituent surveys will be used in determining the presence of
hazardous waste and hazardous waste residues in areas where spills or releases have
occurred. Radiological surveys are described in Permit Attachment G3. For contamination that
is cleaned up, once cleanup of the radioactivity has been completed, the surface will be
sampled for the hazardous constituents associated with the EPA Hazardous Waste Numbers
specified in Permit Attachment B to determine that they, too, have been cleaned up. Sampling
and analysis protocols will be consistent with EPA’s document SW-846 (EPA, 20151996).

14
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G-1e(23)(cb) Decontamination Activities

Once the extent of contamination is known, radiological control activities (e.g., decontamination,
or-fixing) aetivities-will be planned and performed. Consistent with radiological control
procedures pursuant to 10 CFR Part 835, decontamination activities will be performed, as
necessary. Hazardous waste decontamination, if needed, will be conducted in accordance with
the requirements of the Permit and the standards in 20.4.1.500 NMAC (incorporating 40 CFR
Part 264). Radiological control and the control of hazardous waste residues are the primary
criteria used in the design of decontamination activities. Radiological control procedures require
that careful planning and execution be used in decontamination activities to prevent the
exposure of workers beyond applicable standards and to prevent the further spread of
contamination. Careful control of entry, cleanup, and ventilation are vital components of
radiological control activitiesdecontamination. The level of care mandated by DOE orders and
occupational protection requirements results in closure activities that will exceed the 180 days
allowed in 20.4.1.500 NMAC (incorporating 40 CFR §264.113(b)). Decontamination activities
are included as item 4 above and are shown on the schedules for contingeney-closure-and-final
facility closure (Figures G-2-ard-M-626G-3) as Activitiesaetivities D, E, and F. These activities
are anticipated to have a duration of 20 months for both contingency closure and for final facility
closure. The result of these activities is the clean closure of the surface container management
units. Under contingency closure, the other areas that have been decontaminated will not be
closed. Instead they will remain in use for continued waste management activities involving non-
mixed waste. Under final facility closure, other areas that are decontaminated are eligible for
closure.

The operating philosophy of the WIPP Project, which is described as “Start Clean — Stay Clean,”
is intended to minimize thewiprovide-forminimum need for decontamination_at closure.
However, the need for decontamination techniques may arise. Decontamination activities are
managed consistent with radiological control procedures pursuant to 10 CFR Part 835, which
includes the as-low-as-reasonably-achievable (ALARA) principle. The ALARA principle is an
approach/philosophy to radiation protection to manage and control exposures (both individual
and collective) to the work force and to the general public to as low as is reasonable, taking into

account social, technical, economic, practical, and public policy considerations. It is assumed

that the process of localized surface decontamination will remove the hazardous waste
constituents along with the radioactive waste constituents.

Decontamination activities will be coordinated with closure activities so that areas that have
been decontaminated will not be recontaminated. Alhwaste\Waste resulting from
decontamination activities will be surveyed and analyzed for the presence of radioactive
contamination and a determination of the hazardous constituents associated with the EPA
Hazardous Waste Numbers specified in Part A of the Permit ApplicationPermitAttachmentB.
The waste will be characterized as non-radioactive/non-hazardous, hazardous, mixed, or
radioactive and will be packaged and handled appropriately. Mixed and radioactive waste,
classified as TRU mixed waste, will be managed in accordance with the applicable Permit
requirements. Derived mixed waste collected during decontamination activities that are
generated before repository shafts have been sealed will be emplaced in the facility, if
appropriate, or will be managed together with decontamination derived waste collected after the
underground is closed. This waste will be classified and shipped off site to an appropriate,
permitted facility for treatment, if necessary, and for disposal.

15
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Removal of Hazardous Waste Residues

Because of the type of waste management activities that will occur at the WIPP facility, waste
residues that may be encountered during the operation of the facility and at closure may include
derived waste. Derived wastes result from the management of the waste containers or may be
collected as part of the closure activities (such as those during which wipes were used to
sample the containers and equipment for potential radioactive contamination or those involving
solidified decontamination solutions, the handling of equipment designated for disposal, and the
handling of residues collected as a result of spill cleanup). Derived wastes collected during the
operation and closure of the WIPP facility will be identified and managed as TRU mixed wastes.
These wastes will be disposed in anthe active underground HWDU. Decontamination and
decommissioning derived wastes and equipment designated for disposal will be placed in anthe
last underground HWDU panel-before closure of that unit.

Surface Container Storage Units

The procedures employed for waste receipt at the WIPP facility minimize the likelihood for any
waste spillage to occur on the surface outside the WHB. TRU mixed waste is shipped to the
WIPP facility in approved shipping containers (i.e., Gontact-HandledCH or Remete-HandledRH
Packages) that are not opened until they are inside the WHB. Therefore, it is unlikely that soil in
the Parking Area Unit or elsewhere in the vicinity of the WHB will become contaminated with
TRU mixed waste constituents as a result of TRU mixed waste management activities. An
evaluation of the soils in the vicinity of the WHB will only be necessary if an event resulting in a
release of hazardous waste has occurred outside the WHB.

The “Start Clean—Stay Clean” operating philosophy of the WIPP Project will minimize the need
for decontamination of the WHB during decommissioning and closure. Procedures for opening
shipping containers in the WHB limit the opportunity for waste spillage.

Should the need for decontamination of the WHB arise, the following methods may be
employed, as appropriate, for the hazardous constituent/contaminant type and extent:

¢ Chemical cleaning (e.g., water, mild detergent cleanser, and polyvinyl alcohol)

e Nonchemical cleaning (e.g., sandblasting, grinding, high-pressure water spray, scabbler
pistons and needle scalers, ice-blast technology, dry-ice blasting)

¢ Removal of contaminated components such as pipe and ductwork
Waste generated as a result of WHB decontamination activities will be managed as derived
waste in accordance with applicable Permit requirements and will be emplaced in the last open

underground HWDU for disposal.

Waste Handling-Contaminated Underground Equipment

The waste-Waste shaft-Shaft conveyance,-and associated waste handling equipment, and
underground support equipment (e.g., mining equipment, carts) that has become contaminated
with hazardous waste constituents associated with TRU mixed waste will be decontaminated te

backgroeund-or characterized and dispositionedbe (i.e., disposed of as derived waste) as part of
both contingency and final facility closure. Procedures for detection and sampling will be as

16
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described above. Equipment cleanup will be as above using chemical or nonchemical
techniques.

Personnel Decontamination

Personal protective equipment (PRE)}-worn by personnel performing closure activities in areas
determined to be contaminated will be disposed of appropriately. Disposable PPE used in such
areas will be placed into containers and managed as TRU mixed waste. Non-disposable PPE
will be decontaminated, if possible. Non-disposable PPE that cannot be decontaminated will be
managed as TRU mixed waste.

In accordance with DOE policy, TRU mixed waste PPE will be considered to be contaminated
with all of the hazardous waste constituents contained in the containers that have been
managed within the unit being closed. Wastes collected as a result of closure activities and that
may be contaminated with radioactive and hazardous constituents will be considered TRU
mixed wastes. These wastes will be managed as derived wastes_and disposed of in the final
open underground HWDU, as described in Permit Attachment A2. Such waste, collected as the
result of closure of the WIPP facility, will be disposed of in the final open underground HWDU.

Cleanup Criteria

Radiological decontamination will be managed consistent with radiological control procedures,
or to less-than-er-egualwhatever levels that may be established by DOE? at the time of cleanup.

Hazardous waste decontamination will be conducted in accordance with standards in
20.4.1.500 NMAC (incorporating 40 CFR Part §264) or as incorporated into the Permit.

Final Contamination Sampling and Quality Assurance

Verification samples will be analyzed by aan-approved laboratory that has been qualified by the
DOE according to a written program with strict criteria. The QA requirements of EPA/SW-846,
“Test Methods for Evaluating Solid Waste” (EPA, 20151996), will be met for hazardous
constituent sampling and analyses.

Quality Assurance/Quality Control

Because decisions about closure activities may be based, in part, on analyses of samples of
potentially contaminated surfaces and media, a program to ensure reliability of analytical data is
essential. Data reliability will be ensured by following a QA/QC program that mandates
adequate precision and accuracy of laboratory analyses. Field documentation will be used to
document the conditions under which each sample is collected. The documented QA/QC
program in place at the WIPP facility will meet applicable RCRA QA requirements.

Field blanks and duplicate samples will be collected in the field to determine potential errors
introduced in the data from sample collection and handling activities. To determine the potential
for cross-contamination, rinsate blanks (consisting of rinsate from decontaminated sampling
equipment) will be collected and analyzed_in accordance with applicable EPA guidance. Atleast

3 Title 10 CFR Part 835
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and-duplicate-samples-will be-identified-and-treated-as-separate-samples. Acceptance criteria
for QA/QC hazardous constituent sample analyses will adhere to the most recent version of
EPA SW-846 or other applicable EPA guidance.

G-1e(23)(de) Dismantling

G-1e(23)(de)(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 M-626-3. 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 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. Thelt-should-be-noted-thatthe 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 will beal-Htems-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(23)(de)(2) Dismantling of Permit-Related Surface Equipment, Structures, and
Contaminated Soils During Partial Closure

Partial closure may includeireludes 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.

G-1e(23)(ed) Closure of Open Underground HWDU

The closure of the final underground HWDU is shown by Activity H in Figure M-62G-3. This
closure will be consistent with the description in Section G-1e(1) and the design in Permit

18
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Attachment G1. Detailed closure schedules for underground HWDUs are given in Figure M-
616G-2 and Table G-1.

G-1e(23)(fe) Final Facility Closure

Final facility closure includes several activities designed to assure both the short-term isolation
of the waste and the long-term integrity of the disposal system. These include the placement of
plugs in boreholes that penetrate the salt and the placement of the repository sealing system. In
addition, the surface will be returned to as near its original condition as practicable; and will be
readied for the construction of markers and monuments that will provide permanent marking of
the repository location and contents.

Figure M-43G-6 identifies where three existing boreholes overlie the proximate area of the
repository footprint. Of these identified boreholes in Figure M-436-6, all but ERDA-9 are
terminated hundreds of feet above the repository horizon. Only ERDA-9, which is accounted for
in long-term performance modeling, is drilled through the repository horizon, near the WIPP
facility excavations.

To mitigate the potential for migration beyond the repository horizon, the DOE has specified that
borehole seals be designed to limit the volume of water that could be introduced to the
repository from the overlying water-bearing zones and to limit the volume of contaminated brine
released from the repository to the surface or water-bearing zones.

Borehole plugging activities have been underway since the 1970s, from the early days of the
development of the WIPP facility. Early in the exploratory phase of the project, a number of
boreholes were sunk in Lea and Eddy counties. After the WIPP site was situated in its current
location, an evaluation of allvertical penetrations was made by Christensen and Peterson
(1981).

As an initial criterion, any borehole that connects a fluid-producing zone with the repository
horizon becomes a plugging candidate.

Grout plugging procedures are routinely performed in standard oil-field operations; however,
guantitative measurements of plug performance are rarely obtained. The Bell Canyon Test
reported by Christensen and Peterson (1981) was a field test demonstration of the use of
cementitious plugging materials and modification of existing industrial emplacement techniques
to suit repository plugging requirements. Cement emplacement technology was found to be
“generally adequate to satisfy repository plugging requirements.” Christensen and Peterson
(1981) also report “that grouts can be effective in sealing boreholes, if proper care is exercised
in matching physical properties of the local rock with grout mixtures. Further, the reduction in
fluid flow provided by even limited length plugs is far in excess of that required by bounding
safety assessments for the WIPP.” The governing regulations for plugging and/or abandonment
of boreholes are summarized in Table G-3.

The proposed repository sealing system design will prevent water from entering the repository
and will prevent gases or brines from migrating out of the repository. The proposed design
includes the following subsystems and associated principal functions:

o Near-surface: to prevent subsidence at and around the shafts
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e Rustler Formation: to prevent subsidence at and around the shafts and to ensure
compliance with federal and New Mexico groundwater protection requirements

e Salado: to prevent transporting hazardous waste constituents beyond the point of
compliance specified in Permit Part 5

The repository sealing system will consist of natural and engineered barriers within the WIPP
repository that will withstand forces expected to be present because of rock creep, hydraulic
pressure, and probable collapses in the repository and will meet the closure requirements of
20.4.1.500 NMAC (incorporating 40 CFR 8264.601 and 8264.111). Permit Attachment G2
presents the final repository sealing system design.

Once shaft sealing is completed, the Permittees will consider closure complete and will provide
the NMED with a certification of such within 60 days.

G-1e(23)(af) Final Contouring and Revegetation

In the preparation of its Final Environmental Impact Statement (DOE, 1980), the DOE
committed to restore the site to as near to its original condition as is practicable. This involves
removal of access roads, unneeded utilities, fences, and any other structures built by the DOE
to support WIPP operations. Provisions would be left for active post-closure controls of the site
and for the installation of long-term markers and monuments for the purpose of permanently
marking the location of the repository and waste. Permit Attachment H, Section H-1a(1)
discusses the active and long-term controls proposed for the WIPP _facility. Installation of
borehole seals are anticipated to take 12 months, shaft seals 52 months, and final surface
contouring 8 months.

G-1e(23)(hg) Closure, Monuments, and Records

A record of the WIPP facilityPrejeet shall be listed in the public domain in accordance with the
requirements of 20.4.1.500 NMAC (incorporating 40 CFR 8264.116). Active access controls will
be employed for at least the first 100 years after final facility closure. In addition, a passive
control system consisting of monuments or markers will be erected at the site to inform future
generations of the location of the WIPP repository (see “Permanent Marker Conceptual Design
Report” [DOE, 19951996]).

This Permit requires only a 30-year post-closure period. This is the maximum post-closure time
frame allowed in an initial Permit for any facility, as specified in 20.4.1.500 NMAC (incorporating
40 CFR 8264.117(a)). The Secretary of the NMED may shorten or extend the post-closure care
period at any time in the future prior to completion of the original post-closure period (30 years
after the completion of construction of the shaft seals). The Permanent Marker Conceptual
Design Report and other provisions during the first 100 years after closure are addressed under
another federal regulatory program.

Closure of the WIPP facility will contribute to the following:

e Prevention of the intrusion of fluids into the repository by sealing the shafts
e Prevention of human intrusion after closure
e Minimization of future physical and environmental surveillance

20
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Detailed records shall be filed with local, state, and federal government agencies to ensure that
the location of the WIPP facility is easily determined and that appropriate notifications and
restrictions are given to anyone who applies to drill in the area. This information, together with
land survey data, will be on record with the U.S. Geological Survey and other agencies. The
federal government will maintain permanent administrative authority over those aspects of land
management assigned by law. Details of post-closure activities are in Permit Attachment H.

G-1e(34) Performance of the Closed Facility

20.4.1.500 NMAC (incorporating 40 CFR §8264.601) requires that a miscellaneous unit be
closed in a manner that protects human health and the environment. The RCRA Part B permit
application addressed the expected performance of the closed facility during the 30-year post
closure period. Groundwater monitoring will provide information on the performance of the
closed facility during the post-closure care period, as specified in Permit Attachment H, Section
H-1a(2) (Monitoring)-ef RPermit-AttachmentH.

The principal barriers to the movement of hazardous constituents from the facility or the
movement of waters into the facility are the halite of the Salado (natural barrier) and the
repository seals (engineered barrier). Data and calculations that support this discussion arewere
presented in Renewal Application Addendum N1 (DOE, 2020)the-permit-application. The
majority of the calculations performed for the repository are focused on long-term performance
and making predictions of performance over the first 300-years of the 10,000--years
performance assessment. In the short term_(300 years), the repository is reaching a steady
state configuration where the hypothetical brine inflow rate is affected by the increasing
pressure in the repository due to gas generation and creep closure. These three phenomena
are related in the numerical modeling performed to support the permit application. The modeling
parameters, assumptions and methodology arewere described in detail in Renewal Application

Addendum N1 (DOE, 2020)the-permit-application.

G-2 Notices Required for Disposal Facilities

G-2a Certification of Closure

Within 60 days after completion of closure activities for a HWMU (i.e., for each storage unit and
each disposal unit), the Permittees will submit to the Secretary of the NMED a certification that
the unit (and, after completion of final closure, the facility) has been closed in accordance with
the specifications of this Closure Plan. The certification will be signed by the Permittees and by
an independent New Mexico registered professional engineer. Documentation supporting the
independent registered engineer’s certification will be furnished to the Secretary of the NMED
with the certification.

G-2b Survey Plat

Within 60 days of completion of closure activities for each underground HWDU, and no later
than the submission of the certification of closure of each underground HWDU, the Permittees
will submit to the Secretary of the NMED a survey plat indicating the location and dimensions of
hazardous waste disposal units with respect to permanently surveyed benchmarks. The plat will
be prepared and certified by a professional land surveyor and will contain a prominently
displayed note that states the Permittees’ obligation to restrict disturbance of the hazardous
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1 waste disposal unit. In addition, the land records in the Eddy County Courthouse, Carlsbad,
2 New Mexico, will be updated through filing of the final survey plats.
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Table G-1
Anticipated Earliest Closure Dates for the Underground HWDUs
HWDU Operations Start Operations End Closure Start? Closure End®
PANEL 1 3/99* 3/03* 3/03* 5/20*
PANEL 2 3/03* 10/05* 10/05* 5/20*
PANEL 3 4/05* 2/07* 2/07* 8/19*
PANEL 4 1/07* 5/09* 5/09* 8/19*
PANEL 5 3/09* 7/11* 7/11* 8/19*
PANEL 6 3/11* 1/14* 1/14* 8/19*
PANEL 7 9/13* 5/22FH21 6/228/21 12/221422
PANEL 8 5/22721 8/258/24 9/259/24 3/262/25
PANEL 9** N/A N/A N/A N/A
PANEL 10 8/25428 9/30 10/30 3/31SEENOTEL
PANEL 11 8/25 1128 8/28 229
PANEL 12 1128 6/31 31 1/32

* Actual month and year

** Panel 9 was not used for TRU mixed waste disposal. Closures for Panels 3, 4, 5 and 6 were placed in the north-
south mains (E-300, E-140, W-30 and W-170), as shown in Figure G-1, pursuant to Section G-1e(1).

a The point of closure start is defined as 60 days following notification to the NMED of closure.
b The point of closure end is defined as 180 days following placement of final waste in the panel.

NO - netime-to ose-these a mav-be-extended-dependinag-onthe-n a nd-exte

NOTE 2: For the purposes of preparing the closure schedule, the “Operations Start” date for each additional

HWDU is the same as the “Operations End” date of the immediately prior HWDU. The “Operations End” date for
each additional HWDU is 30 months after the “Operations Start” date. The “Closure Start” date for each additional

HWDU is 1 month after the “Operations End” date. The “Closure End” date for each additional HWDU is 6 months
after the “Operations End” date.

N/A--Not Applicable
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Table G-2
Anticipated Overall Schedule for Einal Facility Closure Activities

Final Facility Closure_Durations

Activity Start Month StepDuration
Notify NMED of Intent to Close WIPP (or to Implement Month -20¢eteber2030 N/A
Contingency Closure)
Perform Contamination Surveys in both Surface Storage Month 0Oetober2030 6 MonthsApri- 2031
Areas
Sample Analysis Month 2Beeember2038 | 8 Monthsduly-2031
Decontamination as Necessary of both Surface Storage Month 8Junre2031 8 MonthsJanruary-2032
Areas
Final Contamination Surveys of both Surface Storage Areas | Month 16February-2032 8 MonthsSeptember

2032

Sample Analysis Month 20Jure-2032 8 Monthsdanuary2033

Prepare and Submit Container Management Unit Closure Month 28February-2033 4 MonthsMay-2033
Certification

Dispose of Closure-Derived Waste Month 2Nevember2030 14 MonthsJdanuary
2032

Closure of Open Underground HWDU panel Month 16February 29325 8 MonthsSeptember

- 2032

Install Borehole Seals Month 240¢teber2032 12 MonthsSeptember
2033

Install Repository Seals Month 323une-2033 52 MonthsSeptermber
2037

Recontour and Revegetate Month 84O¢tober 2037 8 Months-May2038

Prepare and Submit Final (Contingency) Closure Month 84O0¢tober 2037 2 MonthsMay2038

Certification

Post-closure Monitoring Month 86July-2038 Up to 30 YearsN/A

N/A--Not Applicable
Refer to Figures M-626-3 and Permit Attachment G1, Appendix G1-B&-4 for precise activity titles.
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Table G-3
Governing Regulations for Borehole Abandonment
Federal or Type of Well Governing
State Land or Borehole Regulation Summary of Requirements
Both Groundwater | State and Monitor wells no longer in use shall be plugged in such a manner
Surveillance Federal as to preclude migration of surface runoff or groundwater along
regulation in the length of the well. Where possible, this shall be
effect at time accomplished by removing the well casing and pumping
of expanding cement from the bottom to the top of the well. If the
abandonment casing cannot be removed, the casing shall be ripped or
perforated along its entire length if possible, and grouted. Filling
with bentonite pellets from the bottom to the top is an acceptable
alternative to pressure grouting.
Federal Oil and Gas 43 CFR Part The operator shall promptly plug and abandon, in accordance
Wells 3160, §8 with a plan first approved in writing or prescribed by the
3162.3-4 authorized officer.
Federal Potash 43 CFR Part (b) Surface boreholes for development or holes for prospecting
3590, § 3593.1 | shall be abandoned to the satisfaction of the authorizing officer
by cementing and/or casing or by other methods approved in
advance by the authorized officer. The holes shall also be
abandoned in a manner to protect the surface and not endanger
any present or future underground operation, any deposit of oil,
gas, or other mineral substances, or any aquifer.
State Oil and Gas State of New B. Plugging
Well Outside | Mexico, Oil (1) Prior to abandonment, the well shall be plugged in a
the Oil- Conservation manner to permanently confine all oil, gas, and water in the
Potash Area | Division, Rule separate strata where they were originally found. This can
202 (eff. 3-1- be accomplished by using mud-laden fluid, cement, and
ol) plugs singly or in combination as approved by the Division
on the notice of intention to plug.

(2) The exact location of plugged and abandoned wells shall
be marked by the operator with a steel marker not less than
four inches (4") in diameter, set in cement, and extending at
least four feet (4') above mean ground level. The metal of
the marker shall be permanently engraved, welded, or
stamped with the operator name, lease name, and well
number and location, including unit letter, section, township,
and range.

State Oil and Gas State of New F. Plugging and Abandonment of Wells
Wells Inside Mexico, Ol (1) All existing and future wells that are drilled within the potash
the Oil- Conservation area, shall be plugged in accordance with the general rules
Potash Area | Division, Order established by the Division. A solid cement plug shall be
No. R-111-P provided through the salt section and any water-bearing
(eff. 4-21-88) horizon to prevent liquids or gases from entering the hole

above or below the salt selection.

It shall have suitable proportions—but no greater than three
(3) percent of calcium chloride by weight—of cement
considered to be the desired mixture when possible.
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ATTACHMENT G1
WIPP PANEL CLOSURE DESIGN DESCRIPTION AND SPECIFICATIONS

Adapted from the October 2016 Design Report — WIPP Panel Closure
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ATTACHMENT G1
WIPP PANEL CLOSURE DESIGN DESCRIPTION AND SPECIFICATIONS

G1-1 Introduction

An important aspect of repository operations at the Waste Isolation Pilot Plant (WIPP) facility is
the closure of waste disposal panels, also referred to as Hazardous Waste Disposal Units
HAWBUs), under the Resource Conservation and Recovery Act{RERA]}. Each of Panels 1
through 8, 11, and 12 consists of a panel air-intake drift, a panel air-exhaust drift, and seven
rooms. Panels-9-and 10 consists of the main entries (North to South) and cross entries (East to
West). The closure of individual panels shall meet the closure requirements described in
Attachment G and shall be built in accordance with the specifications in this attachment. This
attachment describes the panel closure design and presents the applicable specifications and
requirements for fabrication, installation, and maintenance of the WIPP Panel Closure (WPC).

The design discussed in this attachment is based on the Design Report, prepared by Golder
Associates (Golder, 2016). Calculations demonstrating compliance with the volatile organic
compounds-{/OE)} emission standards are included with the Design Report. Calculations
addressing the performance of the WPC under the geometries in the access drifts and main
entries, including an assessment of the required length of the run-of-mine (ROM) salt
component, are also included in the Design Report. The specifications for standard steel
bulkheads and ROM salt are included as Attachment G1 Appendix G1-A Technical
Specifications and Attachment G1 Appendix G1-B Drawings.

G1-2 WPC Description

The WPC consists of WPC-A and WPC-B. The WPC-A is the design for Panels 1 through 8, 11,
and 12. They shall be closed using out-bye bulkheads in the panel intake and exhaust drifts.
The WPC-A with ROM salt is also installed in Panel 9 in the main entries between S-2750 and
S-2520_as the closures for Panels 3 through 6. The WPC-B is the closure design for Panel 10. It
consists of a combination of in-bye and out-bye bulkheads and a length of ROM salt placed in
the main entries north of S-1600. The WPC locations are depicted in Permit Attachment G1

Appendix G1-BFigure-G1-1.

G1l-2a  Permit Design Requirements

The applicable design requirements are provided in Permit Attachment G, Section G-1e(1). The
WPC meets these design requirements as documented in the Design Report.

G1-2b  Design Component Descriptions

The following subsections present a description of the WPC components. Individual
specifications address shaft and underground access and materials handling, construction
quality control, treatment of surfaces in the closure areas, and applicable design and
construction standards.

The WPC-A consists of a standard steel bulkhead in the panel access driftsferPanels1
through-8, near the intersection with the main entries or relocated to the main north-south drifts
as determined by the geotechnical engineer. This bulkhead is referred to as the closure/out-bye
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bulkhead and it will be maintained for as long as it is accessible. Additional ventilation barriers
may remain in the panels as part of the operational controls prior to WPC installation. These
ventilation barriers include steel bulkheads, brattice cloth and chain link, as well as concrete
block walls in Panels 1, 2, and 5. These ventilation barriers are not part of the WPC design and
will not impact the WPC-A bulkheads nor will they impede construction and maintenance of
closure bulkheads. WPC-A with ROM salt has been willalse-be-emplaced in the main entries
between Panels 9 and 10 (between S-2520 and S-2750).

The WPC-B design for the closure installed in the main entries north of Panel 10 (north of
S-1600) consists of ROM salt between in-bye and out-bye bulkheads as shown in Permit
Attachment G1, Appendix G1-BFigure-G1-2.

G1-2b(1) Steel Bulkhead

A bulkhead (shown in Permit Attachment G1, Appendix G1-BFigure-G1-3) serves to close
panels by blocking ventilation to the intake and exhaust access drifts of the panel and

preventing personnel access. This use of a bulkhead is a standard practice and the closure
bulkhead shall be constructed as a typical WIPP facility bulkhead. The bulkhead will consist of a
steel member frame covered with sheet metal. Telescoping tubular steel or functionally
equivalent material shall be used to bolt the bulkhead to the floor and roof. Flexible flashing
material such as a rubber conveyor belt (or other appropriate material) will be attached to the
steel frame and the salt as a gasket, thereby providing an effective yet flexible blockage to
ventilation air. The steel bulkheads will be maintained for as long as they are accessible to
workers. In this regard, accessible bulkheads will be repaired, renovated, or replaced as
required. Permit Attachment E, Table E-1 provides the schedule for inspecting panel closure
bulkheads.

G1-2b(2) ROM Salt

Run-of-mine salt material from mining operations will be used in the main entries north of
Panel 10. The salt will be emplaced to a specified design length based on geomechanical
calculations described in detail in the Design Report.

G1-3 Constructability

The WPC-A and WPC-B can be constructed using available technologies for the construction of
bulkheads. The use of bulkheads is a standard practice at the WIPP facility and the closure
bulkheads will be constructed as typical WIPP facility bulkheads. Run-of-mine salt is available
from mining operations in sufficient quantities. The construction methods and materials required
for the ROM salt placement north of Panel 10 will use available technologies as discussed in the
Design Report.

Conventional WIPP facility mining practices will be used for the WPC construction. Work
packages will be prepared for the fabrication and installation of steel bulkheads and will list the
materials used, the equipment used, special precautions, and limitations. Each work package
will address location-specific prerequisites for installing the closure components, will contain the
bulkhead specifications, as appropriate, and the location where the closure components are to
be installed. Details on the conventional mining practices and work package preparation are
discussed in the Design Report and, further construction details are given in the technical
specifications included in Attachment G1, Appendix G1-A.
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G1-4 Technical Specifications

The technical specifications are included in Attachment G1, Appendix G1-A, and are listed in
Table G1-1.

G1-5 Drawings

The drawings are included in Attachment G1, Appendix G1-B and are listed in Table G1-2.

G1-6 References

Golder Associates Inc. (Golder),- 2016, Design Report — WIPP Panel Closure report number
0632213 R1 Rev 1, Lakewood, Colorado, October 2016.
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WIPP Panel Closure Technical Specifications

Division 1 — General Requirements

Section 01010

Summary of Work

Section 01090

Reference Standards

Section 01400

Contractor Quality Control

Section 01600

Material and Equipment

Division 2 — Site Work

Section 02010

Mobilization and Demobilization

Section 02222

Excavation

Division 3 — WPC Components

Section 03100

Run-of-Mine Salt

Section 03200

Steel Bulkheads
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Table G1-2
WIPP Panel Closure Drawings

Drawing Number

Title

262-001

WIPP Panel Closure (WPC) Title Sheet

262-002 WPC Locations

262-003 Typical Panel Layout and Mined Entry Cross-Sections
262-004 WPC Details — Bulkhead and ROM Salt Locations

262-005 WPC Details — Bulkhead Front-View and Attachment Detail
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Abstract

This report describes a shaft sealing system design for the Waste Isolation Pilot Plant (WIPP), a
proposed nuclear waste repository in bedded salt. The system is designed to limit entry of water
and release of contaminants through the four existing shafts after the WIPP is decommissioned.
The design approach applies redundancy to functional elements and specifies multiple,
common, low-permeability materials to reduce uncertainty in performance. The system
comprises 13 elements that completely fill the shafts with engineered materials possessing high
density and low permeability. Laboratory and field measurements of component properties and
performance provide the basis for the design and related evaluations. Hydrologic, mechanical,
thermal, and physical features of the system are evaluated in a series of calculations. These
evaluations indicate that the design guidance is addressed by effectively limiting transport of
fluids within the shafts, thereby limiting transport of hazardous material to regulatory boundaries.
Additionally, the use or adaptation of existing technologies for placement of the seal
components combined with the use of available, common materials assure that the design can
be constructed.

This report was modified to make it a part of the RCRA Facility Permit issued by the New
Mexico Environment Department (NMED). The modifications included removal of Appendices C
and D from the original document. Although they were important to demonstrate compliance
with the performance standards in the hazardous waste regulations, they do not provide plans
or procedures that will be implemented under the authority of the Permit. Appendices A, B and
E are retained as Attachments to the Permit (Attachments G2-A, G2-B and G2-E). The Figures
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in this report, which were interspersed in the text in the original document, have been moved to
a common section following the References.
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Executive Summary
Introduction

This report documents a shaft seal system design developed as part of a submittal to the
Environmental Protection Agency (EPA) and the New Mexico Environment Department (NMED)
that will demonstrate regulatory compliance of the Waste Isolation Pilot Plant (WIPP) for
disposal of transuranic waste. The shaft seal system limits entry of water into the repository and
restricts the release of contaminants. Shaft seals address fluid transport paths through the
opening itself, along the interface between the seal material and the host rock, and within the
disturbed rock surrounding the opening. The entire shaft seal system is described in this Permit
Attachment and its three appendices, which include seal material specifications, construction
methods, rock mechanics analyses, fluid flow evaluations, and the design drawings. The design
represents a culmination of several years of effort that has most recently focused on providing
to the EPA and NMED a viable shaft seal system design. Sections of this report and the
appendices explore function and performance of the WIPP shaft seal system and provide well
documented assurance that such a shaft seal system could be constructed using available
materials and methods. The purpose of the shaft seal system is to limit fluid flow within four
existing shafts after the repository is decommissioned. Such a seal system would not be
implemented for several decades, but to establish that regulatory compliance can be achieved
at that future date, a shaft seal system has been designed that exhibits excellent durability and
performance and is constructable using existing technology. The design approach is
conservative, applying redundancy to functional elements and specifying various common, low-
permeability materials to reduce uncertainty in performance. It is recognized that changes in the
design described here will occur before construction and that this design is not the only possible
combination of materials and construction strategies that would adequately limit fluid flow within
the shafts.

Site Setting

One of the U.S. Department of Energy’s (DOE’S) site selection criteria is a favorable geologic
setting which minimizes fluid flow as a transport mechanism. Groundwater hydrology in the
proximity of the WIPP site is characterized by geologic strata with low transmissivity and low
hydrologic gradients, both very positive features with regard to sealing shafts. For purposes of
performance evaluations, hydrological analyses divide lithologies and requirements into the
Rustler Formation (and overlying strata) and the Salado Formation, comprised mostly of salt.
The principal design concern is fluid transport phenomena of seal materials and lithologies
within the Salado Formation. The rock mechanics setting is an important consideration in terms
of system performance. Rock properties affect hydrologic response of the shaft seal system.
The stratigraphic section contains lithologies that exhibit brittle and ductile behavior. A zone of
rock around the shafts is disturbed owing to the creation of the opening. The disturbed rock
zone (DRZ) is an important design consideration because it possesses higher permeability than
intact rock. Host rock response and its potential to fracture, flow, and heal around WIPP shaft
openings are relevant to the performance of the shaft seal system.

Design Guidance
Use of both engineered and natural barriers to isolate wastes from the accessible environment

is required by 20.4.1.500 NMAC (incorporating 40 CFR 88264.111 and 264.601) and 40 CFR
8191.14(d). The use of engineered barriers to prevent or substantially delay movement of water,
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hazardous constituents, or radionuclides toward the accessible environment is required by
20.4.1.500 NMAC (incorporating 40 CFR 88264.111 and 264.601) and 40 CFR §194.44.
Hazardous constituent release performance standards are specified in Permit Part 5 and
20.4.1.500 NMAC (incorporating 40 CFR §8264.111(b), 264.601(a), and 264 Subpart F).
Radionuclide release limits are specified in 40 CFR 8191 for the entire repository system (EPA,
19964a; 1996b). Design guidance for the shaft seal system addresses the need for the WIPP to
comply with system requirements and to follow accepted engineering practices using
demonstrated technology. Design guidance is categorized below:

limit hazardous constituents reaching regulatory boundaries,
restrict groundwater flow through the sealing system,

use materials possessing mechanical and chemical compatibility,
protect against structural failure of system components,

limit subsidence and prevent accidental entry, and

utilize available construction methods and materials.

Discussions of the design presented in the text of this report and the details presented in the
appendices respond to these qualitative design guidelines. The shaft seal system design was
completed under a Quality Assurance program that includes review by independent, qualified
experts to assure the best possible information is provided to the DOE on selection of
engineered barriers (40 CFR 8194.27). Technical reviewers examined the complete design
including conceptual, mathematical, and numerical models and computer codes (40 CFR
8194.26). The design reduces the impact of uncertainty associated with any particular element
by using multiple sealing system components and by using components constructed from
different materials.

Design Description

The shaft sealing system comprises 13 elements that completely fill the shaft with engineered
materials possessing high density and low permeability. Salado Formation components provide
the primary regulatory barrier by limiting fluid transport along the shaft during and beyond the
10,000-year regulatory period. Components within the Rustler Formation limit commingling
between brine-bearing members, as required by state regulations. Components from the Rustler
to the surface fill the shaft with common materials of high density, consistent with good
engineering practice. A synopsis of each component is given below.

Shaft Station Monolith. At the bottom of each shaft a salt-saturated concrete monolith
supports the local roof. A salt-saturated concrete, called Salado Mass Concrete (SMC), is
specified and is placed using a conventional slickline construction procedure where the concrete
is batched at the surface. SMC has been tailored to match site conditions. The salt-handling
shaft and the waste-handling shaft have sumps which also will be filled with salt-saturated
concrete as part of the monolith.

Clay Columns. A sodium bentonite is used for three compacted clay components in the Salado
and Rustler Formations. Although alternative construction specifications are viable, labor-
intensive placement of compressed blocks is specified because of proven performance. Clay
columns effectively limit brine movement from the time they are placed to beyond the
10,000-year regulatory period. Stiffness of the clay is sufficient to promote healing of fractures in
the surrounding rock salt near the bottom of the shafts, thus removing the proximal DRZ as a

10
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potential pathway. The Rustler clay column limits brine communication between the Magenta
and Culebra Members of the Rustler Formation.

Concrete-Asphalt Waterstop Components. Concrete-asphalt waterstop components
comprise three elements: an upper concrete plug, a central asphalt waterstop, and a lower
concrete plug. Three such components are located within the Salado Formation. These
concrete-asphalt waterstop components provide independent shaft cross-section and DRZ
seals that limit fluid transport, either downward or upward. Concrete fills irregularities in the shaft
wall, while use of the salt-saturated concrete assures good bonding with salt. Salt creep against
the rigid concrete components establishes a compressive stress state and promotes early
healing of the salt DRZ surrounding the concrete plugs. The asphalt intersects the shaft cross
section and the DRZ.

Compacted Salt Column. Each shaft seal includes a column of compacted WIPP salt with 1.5
percent weight water added to the natural material. Construction demonstrations have shown
that mine-run WIPP salt can be dynamically compacted to a density equivalent to approximately
90% of the average density of intact Salado salt. The remaining void space is removed through
consolidation caused by creep closure. The salt column becomes less permeable as density
increases. The location of the compacted salt column near the bottom of the shaft assures the
fastest achievable consolidation of the compacted salt column after closure of the repository.
Analyses indicate that the salt column becomes an effective long-term barrier in under 100
years.

Asphalt Column. An asphalt-aggregate mixture is specified for the asphalt column, which
bridges the Rustler/Salado contact and provides a seal essentially impermeable to brine for the
shaft cross-section and the shaft wall interface. All asphalt is placed with a heated slickline.

Concrete Plugs. A concrete plug is located just above the asphalt column and keyed into the
surrounding rock. Mass concrete is separated from the cooling asphalt column with a layer of
fibercrete, which permits work to begin on the overlying clay column before the asphalt has
completely cooled. Another concrete plug is located near the surface, extending downward from
the top of the Dewey Lake Redbeds.

Earthen Fill. The upper shaft is filled with locally available earthen fill. Most of the fill is
dynamically compacted (the same method used to construct the salt column) to a density
approximating the surrounding lithologies. The uppermost earthen fill is compacted with a
sheepsfoot roller or vibratory plate compactor.

Structural Analysis

Structural issues pertaining to the shaft seal system have been evaluated. Mechanical, thermal,
physical, and hydrological features of the system are included in a broad suite of structural
calculations. Conventional structural mechanics applications would normally calculate load on
system elements and compare the loads to failure criteria. Several such conventional
calculations have been performed and show that the seal elements exist in a favorable,
compressive stress state that is low in comparison to the strength of the seal materials. Thermal
analyses have been performed to examine the effects of concrete heat of hydration and heat
transfer for asphalt elements. Coupling between damaged rock and fluid flow and between the
density and permeability of the consolidating salt column is evaluated within the scope of
structural calculations. The appendices provide descriptions of various structural calculations

11
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conducted as part of the design study. The purpose of each calculation varies; however, the
calculations generally address one or more of the following concerns: (1) stability of the
component, (2) influences of the component on hydrological properties of the seal and
surrounding rock, or (3) construction methods. Stability calculations address:

e potential for thermal cracking of concrete;

e structural loads on seal components resulting from salt creep, gravity, swelling clay,
dynamic compaction, or possible repository-generated gas pressures.

Structural calculations defining input conditions to hydrological calculations include:

e spatial extent of the DRZ within the Salado Formation salt beds as a function of depth,
time, and seal material;

¢ fracturing and DRZ development within Salado Formation interbeds;
¢ shaft-closure induced consolidation of compacted salt columns; and
e impact of pore pressures on salt consolidation.

Construction analyses examine:

e placement and structural performance of asphalt waterstops, and
¢ potential subsidence reduction through backfilling the shaft station areas.

Structural calculations model shaft features including representation of the host rock and its
damaged zone as well as the seal materials themselves. Two important structural calculations
discussed below are unique to shaft seal applications.

DRZ Behavior. The development and subsequent healing of a DRZ that forms in the rock mass
surrounding the WIPP shafts is a significant concern in the seal design. It is well known that a
DRZ will develop in rock salt adjacent to the shaft upon excavation. Placement of rigid
components in the shaft promotes healing within the salt DRZ as seal elements restrain inward
creep and reduce the stress difference. Two computer models to calculate development and
extent of the salt DRZ are used. The first model uses a ratio of stress invariants to predict
fracture; the second approach uses a damage stress criterion. The temporal and spatial extent
of the DRZ along the entire shaft length is evaluated. Several analyses are performed to
examine DRZ behavior of the rock salt surrounding the shaft. The time-dependent DRZ
development and subsequent healing in the Salado salt surrounding each of the four seal
materials are considered. All seal materials below a depth of about 300 m provide sufficient
rigidity to heal the DRZ, a phenomenon that occurs quickly around rigid components near the
shaft bottom. An extensive calculation is made of construction effects on the DRZ during
placement of the asphalt-concrete waterstops. The time-dependent development of the DRZ
within anhydrite and polyhalite interbeds of the Salado Formation is calculated. For all interbeds,
the factor of safety against shear or tensile fracturing increases with depth into the rock
surrounding the shaft wall. These results indicate that a continuous DRZ will not develop in
nonsalt Salado rocks. Rock mechanics analysis also determines which of the near surface
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lithologies fracture in the proximity of the shaft. Results from these rock mechanics analyses are
used as input conditions for the fluid-flow analyses.

Compacted Salt Behavior. Unique application of crushed salt as a seal component required
development of a constitutive model for salt reconsolidation. The model developed includes a
nonlinear elastic component and a creep consolidation component. The nonlinear elastic
modulus is density-dependent, based on laboratory test data performed on WIPP crushed salt.
Creep consolidation behavior of crushed salt is based on three candidate models whose
parameters are obtained from model fitting to hydrostatic and shear consolidation test data
gathered for WIPP crushed salt. The model for consolidating crushed salt is used to predict
permeability of the salt column. The seal system prevents fluid transport to the consolidating salt
column to ensure that pore pressure does not unacceptably inhibit the reconsolidation process.
Calculations made to estimate fractional density of the crushed salt seal as a function of time,
depth, and pore pressure show consolidation time increases as pore pressure increases, as
expected. At a constant pore pressure of one atmosphere, compacted salt will increase from its
initial fractional density of 90% to 96% within 40, 80, and 120 years after placement at the
bottom, middle, and top of the salt component, respectively. At a fractional density of 96%, the
permeability of reconsolidating salt is approximately 107 m2. A pore pressure of 2 MPa
increases times required to achieve a fractional density of 96% to 92 years, 205 years, and 560
years at the bottom, middle, and top of the crushed salt column, respectively. A pore pressure of
4 MPa would effectively prevent reconsolidation of the crushed salt within 1,000 years. Fluid
flow calculations show only minimal transport of fluids to the salt column, so pore pressure
equilibrium in the consolidating salt does not occur before low permeabilities (~10718 m?) are
achieved.

Hydrologic Evaluations

The ability of the shaft seal system to satisfy design guidance is determined by the performance
of the actual seal components within the physical setting in which they are constructed.
Important elements of the physical setting are hydraulic gradients of the region, properties of the
lithologic units surrounding a given seal component, and potential gas generation within the
repository. Hydrologic evaluations focus on processes that could result in fluid flow through the
shaft seal system and the ability of the seal system to limit any such flow. Transport of
radiological or hazardous constituents will be limited if the carrier fluids are similarly limited.
Physical processes that could impact seal system performance have been incorporated into four
models. These models evaluate: (1) downward migration of groundwater from the Rustler
Formation, (2) gas migration and reconsolidation of the crushed salt seal component, (3)
upward migration of brines from the repository, and (4) flow between water-bearing zones in the
Rustler Formation.

Downward Migration of Rustler Groundwater. The shaft seal system is designed to limit
groundwater flowing into and through the shaft sealing system. The principal source of
groundwater to the seal system is the Culebra Member of the Rustler Formation. No significant
sources of groundwater exist within the Salado Formation; however, brine seepage has been
noted at a number of the marker beds and is included in the models. Downward migration of
Rustler groundwater is limited to ensure that liquid saturation of the compacted salt column
does not impact the consolidation process and to limit quantities of brine reaching the repository
horizon. Consolidation of the compacted salt column will be most rapid immediately following
seal construction. Simulations conducted for the 200-year period following closure demonstrate
that, during this initial period, downward migration of Rustler groundwater is insufficient to
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impact the consolidation process. Rock mechanics analyses show that this period encompasses
the reconsolidation process. Lateral migration of brine through the marker beds is quantified in
the analysis and shown to be inconsequential. At steady-state, the flow rate is most dependent
on permeability of the system. Potential flow paths within the seal system consist of the seal
material, an interface with the surrounding rock, and the host rock DRZ. Low permeability is
specified for the engineered materials, and construction methods ensure a tight interface. Thus
the flow path most likely to impact performance is the DRZ. Effects of the DRZ and sensitivity of
the seal system performance to both engineered and host rock barriers show that the DRZ is
successfully mitigated by the proposed design.

Gas Migration and Salt Column Consolidation. A multi-phase flow model of the lower seal
system evaluates the performance of components extending from the middle concrete-asphalt
waterstop located at the top of the salt column to the repository horizon for 200 years following
closure. During this time period, the principal fluid sources to the model consist of potential gas
generated by the waste and lateral brine migration within the Salado Formation. The predicted
downward migration of a small quantity of Rustler groundwater (discussed above) is included in
this analysis. Effects of gas generation are evaluated for three different repository
repressurization scenarios, which simulate pressures as high as 14 MPa. Model results predict
that high repository pressures do not produce appreciable differences in the volume of gas
migration over the 200-year simulation period. Relatively low gas flow is a result of the low
permeability and rapid healing of the DRZ around the lower concrete-asphalt waterstop.

Upward Migration of Brine. The Salado Formation is overpressurized with respect to the
measured heads in the Rustler, and upward migration of contaminated brines could occur
through an inadequately sealed shaft. Results from the model discussed above demonstrate
that the crushed salt seal will reconsolidate to a very low permeability within 100 years following
repository closure. Structural results show that the DRZ surrounding the long-term clay and
crushed salt seal components will completely heal within the first several decades. Model
calculations predict that very little brine flows from the repository to the Rustler/Salado contact.

Intra-Rustler Flow. Based on head differences between the various members of the Rustler
Formation, nonhydrostatic conditions exist within the Rustler Formation. Therefore, the potential
exists for vertical flow within water-bearing strata within the Rustler. The two units with the
greatest transmissivity within the Rustler are the Culebra and the Magenta dolomites, which
have the greatest potential for interflow. The relatively low undisturbed permeabilities of the
mudstone and anhydrite units separating the Culebra and the Magenta naturally limit crossflow.
However, the construction and subsequent closure of the shaft provide a potentially permeable
vertical conduit connecting water-bearing units. The primary motivation for limiting formation
crossflow within the Rustler is to prevent mixing of formation waters within the Rustler, as
required by State of New Mexico statute. Commonly, such an undertaking would limit migration
of higher dissolved solids (high-density) groundwater into lower dissolved solids groundwater. In
the vicinity of the WIPP site, the Culebra has a higher density groundwater than the Magenta,
and the potential for fluid migration between the two most transmissive units is from the unit with
the lower total dissolved solids to the unit with the higher dissolved solids. This calculation
shows that potential flow rates between the Culebra and the Magenta are insignificant. Under
expected conditions, intra-Rustler flow is expected to be of such a limited quantity that (1) it will
not affect either the hydraulic or chemical regime within the Culebra or the Magenta and (2) it
will not be detrimental to the seal system itself.
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Concluding Remarks

The principal conclusion is that an effective, implementable shaft seal system has been
designed for the WIPP. Design guidance is addressed by limiting any transport of fluids within
the shaft, thereby limiting transport of hazardous material to regulatory boundaries. The
application or adaptation of existing technologies for placement of seal components combined
with the use of available, common materials provide confidence that the design can be
constructed. The structural setting for seal elements is compressive, with shear stresses well
below the strength of seal materials. Because of the favorable hydrologic regime coupled with
the low intrinsic permeability of seal materials, long-term stability of the shaft seal system is
expected. Credibility of these conclusions is bolstered by the basic design approach of using
multiple components to perform each sealing function and by using extensive lengths within the
shafts to effect a sealing system. The shaft seal system adequately meets design requirements
and can be constructed.

1. Introduction
1.1 Purpose of Compliance Submittal Design Report

This report documents the detailed design of the shaft sealing system for the Waste Isolation
Pilot Plant (WIPP). The design documented in this report builds on the concepts and preliminary
evaluations presented in the Sealing System Design Report issued in 1995 (DOE, 1995). The
report contains a detailed description of the design and associated construction procedures,
material specifications, analyses of structural and fluid flow performance, and design drawings.
The design documented in this report forms the basis for the shaft sealing system which will be
constructed under the authority of the hazardous waste facility Permit issued by NMED and as
required by 20.4.1.500 NMAC (incorporating 40 CFR 88264.111(b) and 264.601(a)).

1.2 WIPP Description

The WIPP is designed as a full-scale, mined geological repository for the safe management,
storage, and disposal of transuranic (TRU) radioactive wastes and TRU mixed wastes
generated by US government defense programs. The facility is located near Carlsbad, New
Mexico, in the southeastern portion of the state. The underground facility (Figure G2-1) consists
of a series of shafts, drifts, panels, and disposal rooms. Four shafts, ranging in diameter from
3.5 to 6.1 m, connect the disposal horizon to the surface. Sealing of these four shafts is the
focus of this report.

The disposal horizon is at a depth of approximately 655 m in bedded halite within the Salado
Formation. The Salado is a sequence of bedded evaporites approximately 600 m thick that were
deposited during the Permian Period, which ended about 225 million years ago. Salado salt has
been identified as a good geologic medium to host a nuclear waste repository because of
several favorable characteristics. The characteristics present at the WIPP site include very low
permeability, vertical and lateral stratigraphic extent, tectonic stability, and the ability of salt to
creep and ultimately entomb material placed in excavated openings. Creep closure also plays
an important role in the shaft sealing strategy.

The WIPP facility must be determined to be in compliance with applicable regulations prior to

the disposal of waste. After the facility meets the regulatory requirements, disposal rooms will
be filled with containers holding TRU wastes of various forms. Wastes placed in the drifts and
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disposal rooms will be at least 150 m from the shafts. Regulatory requirements include use of
both engineered and natural barriers to limit migration of hazardous constituents from the
repository to the accessible environment. The shaft seals are part of the engineered barriers.

1.3 Performance Objective for WIPP Shaft Seal System

Each of the four shafts from the surface to the underground repository must be sealed to limit
hazardous material release to the accessible environment and to limit groundwater flow into the
repository. Although the seals will be permanent, the regulatory period applicable to the
repository system analyses is 10,000 years.

1.4 Sealing System Design Development Process

This report presents a conservative approach to shaft sealing system design. Shaft sealing
system performance plays a crucial role in meeting regulatory radionuclide and hazardous
constituents release requirements. Although all engineering materials have uncertainties in
properties, a combination of available, low-permeability materials can provide an effective
sealing system. To reduce the impact of system uncertainties and to provide a high level of
assurance of compliance, numerous components are used in this sealing system. Components
in this design include long columns of clay, densely compacted crushed salt, a waterstop of
asphaltic material sandwiched between massive low-permeability concrete plugs, a column of
asphalt, and a column of earthen fill. Different materials perform identical functions within the
design, thereby adding confidence in the system performance through redundancy.

The design is based on common materials and construction methods that utilize available
technologies. When choosing materials, emphasis was given to permeability characteristics and
mechanical properties of seal materials. However, the system is also chemically and physically
compatible with the host formations, enhancing long-term performance.

Recent laboratory experiments, construction demonstrations, and field test results have been
added to the broad and credible database and have supported advances in modeling capability.
Results from a series of multi-year, in situ, small-scale seal performance tests show that
bentonite and concrete seals maintain very low permeabilities and show no deleterious effects
in the WIPP environment. A large-scale dynamic compaction demonstration established that
crushed salt can be successfully compacted. Laboratory tests show that compacted crushed
salt consolidates through creep closure of the shaft from initial conditions achieved in dynamic
compaction to a dense salt mass with regions where permeability approaches that of in situ salt.
These technological advances have allowed more credible analysis of the shaft sealing system.

The design was developed through an interactive process involving a design team consisting of
technical specialists in the design and construction of underground facilities, materials behavior,
rock mechanics analysis, and fluid flow analysis. The design team included specialists drawn
from the staff of Sandia National Laboratories, Parsons Brinckerhoff Quade and Douglas, Inc.
(contract number AG-4909), INTERA, Inc. (contract number AG-4910), and RE/SPEC Inc.
(contract number AG-4911), with management by Sandia National Laboratories. The
contractors developed a quality assurance program consistent with the Sandia National
Laboratories Quality Assurance Program Description for the WIPP project. All three contractors
received quality assurance support visits and were audited through the Sandia National
Laboratories audit and assessment program. Quality assurance (QA) documentation is
maintained in the Sandia National Laboratories WIPP Central Files. Access to project files for
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each contractor can be accomplished using the contract numbers specified above. In addition to
the contractor support, technical input was obtained from consultants in various technical
specialty areas.

Formal preliminary and final design reviews have been conducted on the technical information
documented in the report. In addition, technical, management, and QA reviews have been
performed on this report. Documentation is in the WIPP Central File.

It is recognized that additional information, such as on specific seal material or formation
characteristics, on the sensitivity of system performance to component properties, on placement
effectiveness, and on long-term performance, could be used to simplify the design and perhaps
reduce the length or number of components. Such design optimization and associated
simplifications are left to future research that may be used to update the compliance evaluations
completed between now and the time of actual seal emplacement.

15 Organization of Document

This report contains an Executive Summary, 10 sections, and 5 appendices. The body of the
report does not generally contain detailed backup information; this information is incorporated
by reference or in the appendices.

The Executive Summary is a synopsis of the design and the supporting discussions related to
seal materials, construction procedures, structural analyses, and fluid flow analyses.
Introductory material in Section 1 sets the stage for and provides a “road map” to the remainder
of the report.

Site characteristics that detail the setting into which the seals would be placed are documented
in Section 2. These characteristics include the WIPP geology and stratigraphy for both the
region and the shafts as well as a brief discussion of rock mechanics considerations of the site
that impact the sealing system. Regional and local characteristics of the hydrologic and
geochemical settings are also briefly discussed.

Section 3 presents the design guidance used for development of the shaft sealing system
design. Seal-related guidance from applicable regulations is briefly described. The design
guidance is then provided along with the design approach used to implement the guidance. The
guidance forms the basis both for the design and for evaluations of the sealing system
presented in other sections.

The shaft sealing system is documented in Section 4; detailed drawings for the design are
provided in Appendix G2-E. The seal components, their design, and their functions are
discussed for the Salado, the Rustler, and the overlying formations.

The sealing materials are described briefly in Section 5, with more detail provided in the
materials specifications (Appendix G2-A). The materials used in the various seal components
are discussed along with the reasons they are expected to function as intended. Material
properties including permeability, strength, and mechanical constitutive response are given for
each material. Brief discussions of expected compatibility, performance, construction
technigues, and other characteristics relevant to the WIPP setting are also given.

17



a b W DN B

© 00 N O

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

27

28
29
30

31

32
33
34
35
36
37

38

Waste Isolation Pilot Plant
Hazardous Waste Facility Permit
Updated Renewal Application
March 2022

Section 6 contains a brief description of the construction techniques proposed for use. General
site and sealing preparation activities are discussed, including construction of a multi-deck stage
for use throughout the placement of the components. Construction procedures to be used for
the various types of components are then summarized based on the more detailed discussions
provided in Appendix G2-B.

Section 7 summarizes structural analyses performed to assess the ability of the shaft sealing
system to function in accordance with the design guidance provided in Section 3 and to provide
input to hydrological calculations. The methods and computer programs, the models used to
simulate the behavior of the seal materials and surrounding salt, and the results of the analyses
are discussed. Particular emphasis is placed on the evaluations of the behavior of the disturbed
rock zone. Details of the structural analyses are presented in Appendix D of Waste Isolation
Pilot Plant Shaft Sealing System Compliance Submittal Design Report (“Compliance Submittal
Design Report”) (Sandia, 1996). Section 8 summarizes fluid flow analyses performed to assess
the ability of the shaft sealing system to function in accordance with the design guidance
provided in Section 3. Hydrologic evaluations are focused on processes that could result in fluid
flow through the shaft seal system and the ability of the seal system to limit such flow.
Processes evaluated are downward migration of groundwater from the overlying formation, gas
migration and reconsolidation of the crushed salt component, upward migration of brines from
the repository, and flow between water-bearing zones in the overlying formation. Hydrologic
models are described and the results are discussed as they relate to satisfying the design
guidance, with extensive reference to Appendix C of the Compliance Submittal Design Report
(Sandia, 1996) that documents details of the flow analyses. Conclusions drawn about the
performance of the WIPP shaft sealing system are described in Section 9. The principal
conclusion that an effective, implementable design has been presented is based on the
presentations in the previous sections. A reference list that documents principal references used
in developing this design is then provided.

The three appendices that follow provide details related to the following subjects:

Appendix G2-A — Material Specification
Appendix G2-B — Shaft Sealing Construction Procedures
Appendix G2-E — Design Drawings (separate volume)

1.6 Systems of Measurement

Two systems of measurement are used in this document and its appendices. Both the System
International d’Unites (SI) and English Gravitational (fps units) system are used. This usage
corresponds to common practice in the United States, where Sl units are used for scientific
studies and fps units are used for facility design, construction materials, codes, and standards.
Dual dimensioning is used in the design description and other areas where this use will aid the
reader.
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2.  Site Geologic, Hydrologic, and Geochemical Setting

The site characteristics relevant to the sealing system are discussed in this section. The location
and geologic setting of the WIPP are discussed first to provide background. The geology and
stratigraphy, which affect the shafts, are then discussed. The hydrologic and geochemical
settings, which influence the seals, are described last.

2.1 Introduction

The WIPP site is located in an area of semiarid rangeland in southeastern New Mexico. The
nearest major population center is Carlsbad, 42 km west of the WIPP. Two smaller
communities, Loving and Malaga, are about 33 km to the southwest. Population density close to
the WIPP is very low: fewer than 30 permanent residents live within a 16-km radius.

2.2 Site Geologic Setting

Geologically the WIPP is located in the Delaware Basin, an elongated depression that extends
from just north of Carlsbad southward into Texas. The Delaware Basin is bounded by the
Capitan Reef (see Figure G2-2). The basin covers over 33,000 km? and is filled with
sedimentary rocks to depths of 7,300 m (Hills, 1984). Rock units of the Delaware Basin
(representing the Permian System through the Quaternary System) are listed in Figure G2-3.

Minimal tectonic activity has occurred in the region since the Permian Period (Powers et al.,
1978). Faulting during the late Tertiary Period formed the Guadalupe and Delaware Mountains
along the western edge of the basin. The most recent igneous activity in the area occurred
during the mid-Tertiary Period about 35 million years ago and is evidenced by a dike in the
subsurface 16 km northwest of the WIPP. Major volcanic activity last occurred more than 1
billion years ago during Precambrian time (Powers et al., 1978). None of these processes
affected the Salado Formation at the WIPP. Therefore, seismic-related design criteria are not
included in the current seal systems design guidelines.

2.2.1 Regional WIPP Geology and Stratigraphy

The Delaware Basin began forming with crustal subsidence during the Pennsylvanian Period
approximately 300 million years ago. Relatively rapid subsidence over a period of about 14
million years resulted in the deposition of a sequence of deep-water sandstones, shales, and
limestones rimmed by shallow-water limestone reefs such as the Capitan Reef (see Figure G2-
2). Subsidence slowed during the late Permian Period. Evaporite deposits of the Castile
Formation and the Salado Formation (which hosts the WIPP underground workings) filled the
basin and extended over the reef margins. The evaporites, carbonates, and clastic rocks of the
Rustler Formation and the Dewey Lake Redbeds were deposited above the Salado Formation
near the end of the Permian Period. The Santa Rosa and Gatufia Formations were deposited
after the close of the Permian Period.

From the surface downward to the repository horizon the stratigraphic units are the Quaternary
surface sand sediments, Gatufia Formation, Santa Rosa Formation, Dewey Lake Redbeds,
Rustler Formation, and Salado Formation. Three principal stratigraphic units (the Dewey Lake
Redbeds, the Rustler Formation, and the Salado Formation) comprise all but the upper 15 to 30
m (50 to 100 ft) of the geologic section above the WIPP facility.
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The Dewey Lake Redbeds consist of alternating layers of reddish-brown, fine-grained
sandstone and siltstone cemented with calcite and gypsum (Vine, 1963). The Rustler Formation
lies below the Dewey Lake Redbeds; this formation, the youngest of the Late Permian evaporite
sequence, includes units that provide potential pathways for radionuclide migration from the
WIPP. The five units of the Rustler, from youngest to oldest, are: (1) the Forty-niner Member, (2)
the Magenta Dolomite Member, (3) the Tamarisk Member, (4) the Culebra Dolomite Member,
and (5) an unnamed lower member.

The 250-million-year-old Salado Formation lies below the Rustler Formation. This unit is about
600 m thick and consists of three informal members. From youngest to oldest, they are: (1) an
upper member (unnamed) composed of reddish-orange to brown halite interbedded with
polyhalite, anhydrite, and sandstone, (2) a middle member (the McNutt Potash Zone) composed
of reddish-orange and brown halite with deposits of sylvite and langbeinite; and (3) a lower
member (unnamed) composed of mostly halite with lesser amounts of anhydrite, polyhalite, and
glauberite, with some layers of fine clastic material. These lithologic layers are nearly horizontal
at the WIPP, with a regional dip of less than one degree. The WIPP repository is located in the
unnamed lower member of the Salado Formation, approximately 655 m (2150 ft) below the
ground surface.

2.2.2 Local WIPP Stratigraphy

The generalized stratigraphy of the WIPP site, with the location of the repository, is shown in
Figure G2-4. To establish the geologic framework required for the design of the WIPP facility
shaft sealing system, an evaluation was performed to assess the geologic conditions existing in
and between the shafts, where the individual shaft sealing systems will eventually be emplaced
(DOE, 1995: Appendix G2-A). The study evaluated shaft stratigraphy, regional groundwater
occurrence, brine occurrence in the exposed Salado Formation section, and the consistency
between recorded data and actual field data.

Four shafts connect the WIPP underground workings to the surface, the (1) Air Intake Shaft
(AIS), (2) Exhaust Shaft, (3) Salt Handling Shaft, and (4) Waste Shaft. Stratigraphic correlation
and evaluation of the unit contacts show that lithologic units occur at approximately the same
levels in all four shaft locations. Some stratigraphic contact elevations vary because of regional
structure and stratigraphic thinning and thickening of units. However, the majority of the
stratigraphic contacts used to date are suitable for engineering design reference because they
intersect all four shafts.

2.2.3 Rock Mechanics Setting

The WIPP stratigraphy includes rock types that exhibit both brittle and ductile behaviors. The
majority of the stratigraphy intercepted by the shafts consists of the Salado Formation, which is
predominantly halite. The primary mechanical behavior of halitic rocks is creep. Except near
free surfaces (such as the shaft wall), the salt rocks will remain tight and undisturbed despite the
long-term creep deformation they sustain. The other rock types within the Salado Formation are
anhydrites and polyhalites. These two rock types are typically brittle, stiff, and exhibit high
strength in laboratory tests. The structural strength of particular anhydritic rock layers, however,
depends on the thickness of the layers, which range from thin (<1 m) to fairly thick (10 m or
more). Brittle failure of these noncreeping rocks can occur as they restrain, or attempt to
restrain, the creep of the salt above and below the stiff layer. Although thick layers can resist the
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induced stresses, thin layers are fractured in tension by the salt creep. Because the deformation
in the bounding salt is time dependent, the damage in the brittle rock is also time dependent.

Above the Salado Formation, the Rustler Formation stratigraphy consists of relatively strong
limestones and siltstones. The shaft excavation is the only significant disturbance to these
rocks. Any subsurface subsidence (deformation) or loading induced by the presence of the
repository are negligible in a rock mechanics sense.

Regardless of rock type, the shafts create a disturbed zone in the surrounding rock.
Microfracturing will occur in the rock adjacent to the shaft wall, where confining stresses are low
or nonexistent. The extent of the zone depends on the rock strength and the prevailing stress
state, which is depth dependent. In the salt rocks, microfracturing occurs to form the disturbed
zone both at the time of excavation and later as dilatant creep deformations occur. In the brittle
rocks, the disturbance occurs at the time of excavation and does not worsen with time. The
extent of disturbed zones in the salt and brittle rocks can be calculated, as will be described in
Section 7 and Appendix D in the Compliance Submittal Design Report (Sandia, 1996).

Preventing the salt surrounding the shafts from creeping causes reintroduction of stresses that
reverse the damage process and cause healing (Van Sambeek et al., 1993). The seal system
design relies on this principle for sealing the disturbed zone in salt. In the brittle rocks, grouting
of the damage is a viable means of reducing the interconnected fractures that increase the
permeability of the rock.

2.3 Site Hydrologic Setting

The WIPP shafts penetrate approximately 655 m (2150 ft) of sediments and rocks. From a
hydrogeologic perspective, relevant information includes the permeability of the water-bearing
units, the thickness of the water-bearing units, and the observed vertical pressure (head)
gradients expected to exist after shaft construction and ambient pressure recovery. This section
will discuss these three aspects of the site hydrogeology. The geochemistry of the pore fluids
adjacent to the shaft system is also important hydrogeologic information and will be provided in
Section 2.4.

2.3.1 Hydrostratigraphy

The WIPP shafts penetrate Quaternary surface sediments, the Gatufia Formation, the Santa
Rosa Formation, the Dewey Lake Redbeds, the Rustler Formation, and the Salado Formation.
The Rustler Formation contains the only laterally-persistent water-bearing units in the WIPP
vicinity. As a result, flow-field characterization, regional flow-modeling, and performance
assessment off-site release scenarios focus on the Rustler Formation. The hydrogeology of the
stratigraphic units in contact with the upper portion of the AIS sealing system is fairly well known
from detailed hydraulic testing of the Rustler Formation at well H-16 located 17 m from the AIS
(Beauheim, 1987). The H-16 borehole 