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CERTIFIED MAIL - RETURN RECEIPT REQUESTED

January 31, 2012

Edward Ziemianski, Acting Manager M. Farok Sharif

Carlsbad Field Office Washington TRU Solutions LL.C
Department of Energy P. O. Box 2078

P. O. Box 3090 Carlsbad, New Mexico 88221-5608

Carlsbad, New Mexico 88221-3090

RE: APPROVAL AND PARTIAL DENIAL OF PERMIT MODIFICATION REQUESTS TO UPDATE
VENTILATION LANGUAGE, ADD A SHIELDED CONTAINER, AND REVISE THE WIPP
GROUNDWATER DETECTION MONITORING PROGRAM PLAN
WIPP HAZARDOUS WASTE FACILITY PERMIT
EPA L.D. NUMBER NM4890139088
WIPP-11-010

Dear Messrs. Ziemianski and Sharif:

The New Mexico Environment Department (Department) has received a Permit Modification
Request to Update Ventilation Language, Add a Shielded Container, and Revise the Waste
Isolation Pilot Plant (WIPP) Groundwater Detection Monitoring Program Plan, dated September
29, 2011, from the U.S. Department of Energy Carlsbad Field Office and Washington TRU
Solutions LL.C (the Permittees). The Permittees seek to modify the Hazardous Waste Facility
Permit for the WIPP and request that the Department process the request as a Class 2 permit
modification under the regulations at 40 CFR § 270.42(b). For the reasons explained below, I
approve with changes two items of the modification request and deny one item.

All items in the permit modification request were subject to a sixty (60) day public comment
period, which ran from October 5, 2011 through December 5, 2011. The Department received
written comments on the request from eighty individuals and organizations. A large majority
(77) of public comments addressed item 2, the request to add provisions to the permit for
shielded containers for remotely-handled radioactive waste. The Department received only a
few minor public comments regarding item 1, the request to modify the ventilation requirements
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at the facility, and item 3, the request to modify the facility groundwater monitoring plan. The
Department approves these modifications in accordance with 20.4.1.900 NMAC (incorporating
40 CFR § 270.42(b)). The Department has made some changes to the permit modification
request. Changes include revision of the ventilation language so that the requirement for
ventilation in an active remote handled waste room with workers present is not removed. This
revision to the proposed language is made several section of the permit so that the requirement is
consistent throughout the permit.

Under 20.4.1.900 NMAC (incorporating 40 CFR § 270.42(b)(7)), the Department may deny a
Class 2 permit modification request if the modification request is incomplete; it does not comply
with applicable requirements; or it fails to protect human health and the environment. During its
technical review of the modification request for shielded containers, the Department noted that
numerous sections in Part 3, Attachment Al, A2, C1, D, E and G must be revised to conform to
the permit modification. In addition, 40 CFR 270.42(b), Appendix I, item F.3.a states changes of
storage of different wastes in containers that do not require additional or different management
practices from those authorized in the permit are Class 2 changes. The use of shielded containers
does not fit this category as the facility will not be using different waste but will be using
different containers.

Numerous public commenters identified similar issues with the modification request.
Furthermore, the Department does not have sufficient information to correct the technical
inadequacies in the application and approve the modifications “with changes” under 20.4.1.900
(incorporating 40 CFR § 270.42(b)(6)(1)(A)). Consequently, the Department is denying the
permit modification request to add provisions for shielded containers.

Enclosed are the revised pages of the modified permit in redline-strikeout to help the reader
rapidly identify each modification. Also enclosed is an electronic version of the modified
permit, dated January 31, 2012. An electronic version of the modified permit has been posted
for the public on the Department’s WIPP Information Page at
http://www.nmenv.state.nm.us/wipp/download.html

The enclosed revised permit also includes the two Class 1 permit modifications submitted since
November 2011. A separate letter sent January 18, 2012 addressed the specifics of those
changes.

The permit modification shall become effective thirty days after notice of the decision has been
served on the Permittees pursuant to 20.4.1.901.A(10) NMAC. Thus, the effective date is March
1,2012.

The Department will provide full response to all public comments under separate cover.
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If you have any questions regarding this matter, please call Trais Kliphuis at (505) 476-6051.

Sincerely,

Dave Martin
Cabinet Secretary

Enclosures:
Redline/strikeout pages showing modifications
Electronic version of modified permit dated January 31, 2012

cc: J. Davis, NMED RPD
J. Kieling, NMED HWB
T. Kliphuis, NMED HWB
R. Flynn, NMED OGC
C. de Saillan, NMED OGC
L. King, EPA Region 6
T. Peake, EPA ORIA
C. Walker, Trinity Engineering
File: WIPP 2012 and Reading
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vehicle impacts. The substantial barrier incorporates the chain link and brattice cloth room
closure specified in Permit Attachment A2.

1.5.14. Bulkhead

“Bulkhead” means a steel structure, with flexible flashing, that is used to block ventilation
as specified in Permit Attachment A2 (Geologic Repository).

1.5.15. Explosion-Isolation Wall

“Explosion-isolation wall” means the 12-foot wall intended as an explosion isolation device
that is part of the approved panel-closure system specified in Permit Attachment G1
(Detailed Design Report for an Operation Phase Panel Closure System).

1.5.16. Filled Panel

“Filled panel” means an Underground Hazardous Waste Disposal Unit specified in Permit
Part 4 that will no longer receive waste for emplacement.

1.5.17. Internal Container

“Internal container” means a container inside the outermost container examined during
radiography or visual examination (VE). Drum liners, liner bags, plastic bags used for
contamination control, capillary-type labware, and debris not designed to hold liquid at the
time of original waste packaging are not internal containers.

1.5.18. Observable Liquid

“Observable liquid” means liquid that is observable using radiography or VE as specified in
Permit Attachment C (Waste Analysis Plan).

1.5.19, Filled Room

“Filled Room™ means a room in an Underground Hazardous Waste Disposal Unit as
specified in Permit Part 4 will no longer receive waste for emplacementL

1.5.20. Active Room

“Active Room" means a room in an Underground Hazardous Waste Disposal Unit as
specified in Permit Part 4 that contains emplaced TRU waste and is not a filled room.

PERMIT PART 1
Page 1-5 of 1920
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2.8.

2.7.4. Inspection Remediation

The Permittees shall remedy any deterioration or malfunction of equipment or structures
which an inspection reveals, as required by 20.4.1.500 NMAC (incorporating 40 CFR
§264.15(c)).

2.7.5. Inspection Records

Beginning with the effective date of this Permit, the Permittees shall maintain inspection
logbooks and forms in the operating record until closure, as required by 20.4.1.500 NMAC
(incorporating 40 CFR §§264.15(d) and 264.73(b)(5)).

PERSONNEL TRAINING

The Permittees shall conduct personnel training, as required by 20.4.1,500 NMAC (incorporating
40 CFR §264.16).

2.8.1. Personnel Training Content

The personnel training program shall include the requirements specified in Permit
Attachment F (Personnel Training) and Permit Attachment F2 (Training Course and
Qualification Card Outlines), as required by 20.4.1.500 NMAC (incorporating 40 CFR
§264.16).

2.8.2. Personnel Training Requirements

The Permittees shall train all persons involved in the management of mixed and hazardous
waste in procedures relevant to the positions in which they are employed, as specified in
Permit Attachment F1 (RCRA Hazardous Waste Management Job Titles and Descriptions),
and as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.16).

2.8.3. Personnel Training Records

The Permittees shall maintain training documents and records, as required by 20.4.1.500
NMAC (incorporating 40 CFR §264.16(d) and (e)).

2.8.4. Continving Training

Unless otherwise specified by this Permit, continuing training required by this Permit on an
annual or biennial hasis shall be completed by the end of the month of the anniversary date
when the training was previously completed.

PERMIT PART 2
Page 2-14 of 21



.07 &

Waste Isolation Pilol Plant
Hazardous Waste 'ermil

Fhavemmee3b 2B anuary 31, 3012

PPA, whether by personnel or vehicles, shall be through controlled gates and doors. Only
properly identified and authorized persons, vehicles, and property shall be allowed entrance
to and exit from the active portion of the facility. Security shall require employees to
identify themselves with an identification badge when entering or leaving the premises, and
shall require visitors to show proper authorization prior to allowing them to enter the active
portion of the facility. Visitors shall be required to wear an approved badge and may require
an authorized escort.

For the purposes of entry control to areas where wastes are managed, stored, or disposed,
these areas shall be posted as Controlled Areas, and access shall be limited to trained and
qualified individuals and visitors escorted by trained and qualified individuals.

2.6.4. Warning Signs

The Permittees shall post “No Trespassing” signs and *“Danger: Authorized Personnel Only”
signs in English and Spanish at approximately 50 ft intervals on the permanent chain-link
fence surrounding the PPA. The signs shall be legible from a distance of 25 ft and shall be
visible from any approach to the facility. These same signs, plus security and traffic signs,
shall also be located on the controlled gates, in compliance with 20.4.1.500 NMAC
(incorporating 40 CFR §264.14(c)).

GENERAL INSPECTION REQUIREMENTS

2.7.1. Inspection Schedule

The Permittees shall implement the inspection schedule specified in Permit Attachment E
(Inspection Schedule, Process and Forms) to detect any malfunctions and deteriorations,
operator errors, and discharges, as required by 20.4.1.500 NMAC (incorporating 40 CFR
§264.15(b)).

2.7.2. Inspection Log Forms

The Permittees shall use the inspection logbooks and forms as specified in Permit
Attachment E. Original copies of these completed forms are maintained in the Operating
Record. The Permittees shall record the date and time of the inspection, the name of the
inspector, a notation of the observations made, and the date and nature of any repairs or
other remedial actions, as required by 20.4.1.500 NMAC (incorporating 40 CFR
§264.15(d)).

2.7.3. Inspection Freguency

The Permittees shall inspect monitoring equipment, safety and emergency equipment,
security devices, and operating and structural equipment at the frequency specified in Tables
E-1 and E-2 of Permit Attachment E, and as required by 20.4.1.500 NMAC (incorporating
40 CFR §264.15(b)).

PERMIT PART 2
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Prior to disposal of TRU mixed waste in a newly constructed Underground HWDU, the
Permittees shall comply with the certification requirements specified in Permit Section
1.5.11.

4.5.3. Repository Operation

45.3.1. Underground Traffic Flow

The Permittees shall restrict and separate the ventilation and traffic flow
areas in the underground TRU mixed waste handling and disposal areas
from the ventilation and traffic flow areas for mining and construction
equipment, except that during waste transport in W-30, ventilation need
not be separated north of S-1600.

The Permittees shall designate routes for the traffic flow of TRU mixed
waste handling equipment and construction equipment as required by
Permit Attachment A4 (Traffic Patterns), Section A4-4, “Underground
Traffic.” These routes will be recorded on a mine map that is posted in a
location where persons entering the underground can read it. Whenever
the routes are changed, the map will be updated. Maps will be available in
facility files until facility closure.

453.2. Ventilation

The Permittees shall maintain a minimum running annual average mine
ventilation exhaust rate of 260,000 standard ft*/min and a minimum
active room ventilation rate of 35,000 standard ft’/min in each active
room where waste disposal is taking place and whes-workers are present
in the room,-as specified in Permit Attachment A2, Section A2-2a(3),
“Subsurface Structures (Underground Ventilation System Description)”
and as required by 20.4.1.500 NMAC (incorporating 40 CFR
§264.601(c)).

4.5.3.3. Ventilation Barriers

The Permittees shall construct ventilation barricades in active
Underground HWDUS to restrict the flow of mine ventilation air through
full disposal rooms, as specified in Permit Attachment A2, Section A2-
2a(3), “Subsurface Structures (Underground Ventilation System
Description)” and as required by 20.4.1.500 NMAC (incorporating 40
CFR §264.601(c)).

46. MAINTENANCE AND MONITORING REQUIREMENTS

The Permittees shall maintain and monitor the Underground HWDU s as specified by the following
conditions and as required by 20.4.1.500 NMAC (incorporating 40 CFR §§264.601 and 264.602):

PERMIT PART 4
Page 4-7 of 15
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4.6.1. Geomechanical Monitoring

4.6.1.1.

4.6.1.2.

4.6.1.3.

Implementation of Geomechanical Monitoring Program

The Permittees shall implement a geomechanical monitoring program in
each Underground HWDU as specified in Permit Attachment A2, Section
A2-5b(2), “Geomechanical Monitoring” and as required by 20.4.1.500
NMAC (incorporating 40 CFR §264.602).

Reporting Requirements

The Permittees shall submit to the Secretary an annual report in October
evaluating the geomechanical monitoring program and shall include
geomechanical data collected from each Underground HWDU during the
previous year, as specified in Permit Attachment A2, Section A2-5b(2),
“Geomechanical Monitoring”, and shall also include a map showing the
current status of HWDU mining. The Permittees shall also submit at that
time an annual certification by a registered professional engineer
certifying the stability of any explosion-isolation walls. The Permittees
shall post a link to the geomechanical monitoring report transmittal letter
on the WIPP Home Page and inform those on the e-mail notification list
as specified in Permit Section 1.11.

Notification of Adverse Conditions

When evaluation of the geomechanical monitoring system data identifies
a trend towards unstable conditions which requires a decision whether to
terminate waste disposal activities in any Underground HWDU, the
Permittees shall provide the Secretary with the same report provided to
the WIPP Operations Manager within seven calendar days of its issuance,
as specified in Permit Attachment A2, Section A2-5b(2)(a), “Description
of the Geomechanical Monitoring System”. The Permittees shall post a
link to the adverse condition notice transmittal letter on the WIPP Home
Page and inform those on the e-mail notification list as specified in
Permit Section 1.11.

4.6.2. Repository Volatile Organic Compound Monitoring

46.2.1.

Implementation of Repository VOC Monitoring

The Permittees shall implement repository VOC monitoring as specified
in Permit Attachment N (Volatile Organic Compound Monitoring Plan)
and as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.602
and §264.601(c)). The Permittees shall implement repository VOC
monitoring until the certified closure of all Underground HWDUs.

PERMIT PART 4
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4.6.4. Mine Ventilation Rate Monitoring

46.4.1. Implementation of Mine Ventilation Rate Monitoring Plan

The Permittees shall implement the Mine Ventilation Rate Monitoring
Plan specified in Permit Attachment O (WIPP Mine Ventilation Rate
Monitoring Plan) until the certified closure of all Underground HWDUs
and as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.602
and §264.601(c)).

4.6.4.2. Reporting Requirements

The Permittees shall report to the Secretary annually in October the
results of the data and analysis of the Mine Ventilation Rate Monitoring
Plan.

4.6.43. Notification Requirements

The Permittees shall calculate the running annual average mine
ventilation exhaust rate on a monthly basis. In addition, the Permittees
shall evaluate compliance with the minimum active room ventilation rate
specified in Permit Section 4.5.3.2 on a monthly basis. Whesevesthe
evittition-of-thethine vertiaton MeRtioRRE prograh-dett-ideptiiesthat
the ventHation ratesspectiedPermitsectnn 4542 havenotbees
achieved +The Permittees shall aetify-report 1o the Secretary in weiting
withtirseven-ealendardays:the annual report specified in Permil Section
4.6.2.2 whenever the evaluation of the mine ventilation monitoring
program dala identifies that the ventilation rates specified in the Permit
Section 4.5.3.2 have not been achieved.

4.6.5. Hydrogen and Methane Monitoring

4.6.5.1. Implementation of Hydrogen and Methane Monitoring

The Permittees shall implement the Hydrogen and Methane Monitoring
Plan specified in Permit Attachment N1 (Hydrogen and Methane
Monitoring Plan).

4.6.5.2. Reporting Requirements

The Permittees shall report to the Secretary semi-annually in April and
October the data and analysis of the Hydrogen and Methane Monitoring
Plan.

PERMIT PART 4
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Table 4.6.3.2 - Action Levels for Disposal Room Monitoring

959% Action Level for
50% Action Level for VOC Constituents of
VOC Constituents of | Concern in Active Open
Concern in Any or Immediately Adjacent
Compound Closed Room, ppmy Closed Room, ppmy
Carbon Tetrachloride 4,813 9,145
Chlorobenzene 6,500 12,350
Chloroform 4,965 9,433
1,1-Dichloroethene 2,745 5,215
1,2-Dichloroethane 1,200 2,280
Methylene Chloride 50,000 95,000
1,1,2,2-Tetrachloroethane 1,480 2,812
Toluene 5,500 10,450
1,1,1-Trichloroethane 16,850 32,015
4.6.3.3. Remedial Action

Upon receiving validated analytical results that indicate one or more of
the VOCs specified in Table 4.4.1 in any of the closed rooms in an active
panel has reached the “50% Action Level” in Table 4.6.3.2, the sampling
frequency for such closed rooms will increase to once per week. The once
per week sampling will continue either until the concentrations in the
closed room(s) fall below the “50% Action Level” in Table 4.6.3.2, or
until closure of Room 1 of the panel, whichever occurs first. If one or
more of the VOCs in Table 4.4.1 in the active open room or immediately
adjacent closed room reaches the *“95% Action Level” in Table 4.6.3.2,
another sample will be taken to confirm the existence of such a condition.
If the second sample confirms that one or more of VOCs in the
immediately adjacent closed room have reached the “95% Action Level”
in Table 4.6.3.2, the active open room will be abandoned, ventilation
barriers will be installed as specified in Permit Section 4.5.3.3, waste
emplacement will proceed in the next open room, and monitoring of the
subject closed room will continue at a frequency of once per week until
commencement of panel closure,

PERMIT PART 4
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PART 5 - GROUND-WATER DETECTION MONITORING

5.1 ITORI R AM

This Part specifies the requirements of the Detection Monitoring Program (DMP). The DMP shall
establish background ground-water quality and monitor indicator parameters and waste constituents
that provide a reliable indication of the presence of hazardous constituents in the ground water, as
required by 20.4,1.500 NMAC (incorporating 40 CFR §4264.97 and 264.98).

The DMP consists of six Detection Monitoring Wells (DMWs) located hydraulically upgradient
and at the downgradient point of compliance of the WIPP Underground Hazardous Waste Disposal
Units (Underground HWDUs). The DMWs are screened in the Culebra Member of the Rustler
Formation,

A DMP is necessary to demonstrate compliance with the environmental performance standard for
the Underground HWDUS, as specified in 20.4.1.500 NMAC (incorporating 40 CFR §264.601(a)).
This environmental performance standard requires prevention of any releases that may have adverse
effects on human health or the environment due to migration of waste constituents in the e
wettee-groundwiier or subsurface environment

52 C FCOMPLIANC!

The point of compliance is the vertical surface located perpendicular to the groundwater flow
direction at the DMWs that extends to the Culebra Member of the Rustler Formation [20.4.1.500
NMAC (incorporating 40 CFR §§264.95, 264.601, and 264.602)]. The Permittees shall conduct the
DMP at DMWs specified in Table 5.3.1, and as required by 20.4.1.500 NMAC (incorporating 40
CFR §§264.98 and 264.601).

o3 W AND PL ING AND AB N

The Permittees shall conduct the DMP according to the requirements of this Permit and 20.4.1.500
NMAC (incorporating 40 CFR §264 Subpart F) for the DMWs in the Culebra Member of the
Rustler Formation.

The Permittees shall maintain the DMP in compliance with 20.4.1.500 NMAC (incorporating 40
CFR §264.97), and as specified below:

5.3.1. Well Locations

The Permittees shall maintain the DMWs at the locations specified on the map in Figure L-%
& of Permit Attachment L (WIPP Ground-water Detection Monitoring Program Plan), as
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.97(a) and §264.98(b)), and as
specified in Table 5.3.1 below:

PERMIT PART 5
Page 5-1 of 11
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Table 5.3.1 - Well Locations
Top of Casing | Screen Interval

Well State Plane Elevation | Depth (ft below | Sampled

Name Coordinates (ft amsl) ground surface) Unit
WQSP-1 663595E, 503784N 3419.2 702 - 727 Culebra
WQSP-2 667580E, 505537TN 3463.9 811 - 836 Culebra
WQSP-3 670573E, 50399IN 3480.1 844 - 869 Culebra
WQSP-4 670645E, 494986N 3433.1 764 - 789 Culebra
WQSP-5 667165E, 493665N 3384.4 646 - 671 Culebra
WQSP-6 66368 1E, 494948N 3364.7 581 - 606 Culebra

5.3.2. Well Maintenance

The Permittees shall maintain the DMWs specified in Table 5.3.1 and in Permit Attachment
L, Section L-3b and Figures L-45-7 through L-4412, and as required by 20.4.1.500 NMAC
(incorporating 40 CFR §264.97(c) and §264.98(b)).

5.3.3. Well Plugging and Abandoning

The Permittees may propose to plug and abandon a DMW by submitting a permit
modification request to the Secretary in compliance with 20.4,1.900 NMAC (incorporating
40 CFR §270.42). The Permittees shall plug and abandon any DMW in a manner which
eliminates physical hazards, prevents ground-water contamination, conserves hydrostatic
head, and prevents intermixing of subsurface water. The Permittees shall submit a report to
the Secretary which summarizes and certifies DMW plugging and abandoning methods
within 90 calendar days from the date a DMW is removed from the DMP.

D I M PARAMETE ND CONST

The Permittees shall conduct the DMP at the DMWs as specified in Table 5.3.1 for the indicator
parameters listed in Table 5.4.a and the hazardous constituents listed in Table 5.4.b below and as
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.98(a)):

Table 5.4.a - Indicator Parameters

pH Specific conductance
Total organic carbon (TOC) Tt aresme hilpsen TOH,
Total dissolved solids (TDS) Total suspended solids (TSS)
BenmtySpecific Gravity Calcium
Magnesium Potassium
Chloride Frears - dedpre s

PERMIT PART 5
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Table 5.4.b - Hazardous Constituents

Chloroform 1,2-dichloroethane
Carbon tetrachloride Chlorobenzene
I, 1-dichloroethylene 1,1-dichloroethane
Methylene chloride 1,1,2,2-tetrachloroethane
Toluene 1,1,1-trichloroethane
Cresols 1,4-dichlorobenzene
1,2-dichlorobenzene trans-1,2-dichloroethylene
2,4-dinitrophenol 2.4-dinitrotoluene
Hexachloroethane Hexachlorobenzene
Isobutanol Methyl ethyl ketone

Pentachlorophenol
Pyridine Tetrachloroethylene
1,1,2-Trichloroethane Trichloroethylene
Trichlorofluoromethane Xylenes
Nitrobenzene Vinyl chloride
Arsenic Barium
Cadmium Chromium
Lead Mercury
Selenium Silver
Antimony Beryllium
Nickel Thallium
Vanadium

5.5. SAMPLING AND ANALYSIS PROCEDURES

Except as provided in Permit Section 5.6, the Permittees shall use the following techniques and
procedures to obtain and analyze DMP samples - +sebsding Buckground ground-waler quiiuy
safjes- from the DMWs specified in Table 5.3.1, as required by 20.4.1.500 NMAC (incorporating
40 CFR §264.97(d) and (e)):

5.5.1. Sample Collection Procedures

The Permittees shall collect one DMP sample and one DMP sample duplicate sessiannually |
from each DMW using the procedures specified in Permit Attachment L, Section L-4c, as

PERMIT PART 5
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required by 20.4.1.500 NMAC (incorporating 40 CFR §§264.97(g)(2), 264.98(d), and

264.601(a)).

5.5.2. Sample Preservation and Shipment Procedures

The Permittees shall preserve and ship DMP samples using the procedures specified in
Permit Attachment L, Section L-4¢(2)(iv).

5.5.3. Analytical Procedures

The Permittees shall analyze DMP samples using the procedures specified in Permit
Attachment L, Section L-4¢(3).

5.5,4, Chain of Custody Procedures

The Permittees shall track and control DMP samples using the chain of custody procedures
specified in Permit Attachment L, Section L-4¢(2)(v).

5.6. ACKGROUND GR

WATER

AL

Y

For those hazardous constituents listed in Table 5.4.b, and for all substances listed in 20.4.1.500
NMAC (incorporating 40 CFR §264 Appendix IX), the background ground-water quality values
specified in Table 5.6 are established as specified in 20.4.1.500 NMAC (incorporating 40 CFR

§§264.97(g) and 264.98(d)).

Table 5.6 - WQSP Well Background Values

Hazardous Constituent | WQSP-1 | WQSP-2 | WQSP-3 | WQSP-4 | WQSP-5 | WQSP-6
Chloroform 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L
1,2-dichloroethane 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L
Carbon tetrachloride 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L
Chlorobenzene 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L
1,1-dichloroethylene 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L
1,1-dichloroethane 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L
Methylene chloride 45.00 15.00 15.00 15,00 45.00 15.00

ng/L ne/L ug/lL ng/L neg/L ng/L
1,1,2,2-tetrachloroethane | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pp/L,
Toluene 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1,00 pg/L
1,1,1-trichloroethane 1.00 pg/L. | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L
Cresols 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pug/L. | 5.00 pg/L
1 ,4-dichlorobenzene 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L
1,2-dichlorobenzene 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L
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Table 5.6 - WQSP Well Background Values

Hazardous Constituent | WQSP-1 | WQSP-2 | WQSP-3 | WQSP-4 | WQSP-5 | WQSP-6
trans-1,2-dichloroethylene | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L
2,4-dinitrophenol 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L
2 4-dinitrotoluene 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L. | 5.00 pg/L
Hexachloroethane 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L.
Hexachlorobenzene 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L
Isobutanol 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L
Methyl ethyl ketone 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L. | 5.00 pg/L | 5.00 pg/L
Pentachlorophenol 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/l. | 5.00 pg/L | 5.00 pg/L
Pyridine 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L
Tetrachloroethylene 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L
1,1,2-Trichloroethane 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L
Trichloroethylene 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L
Trichlorofluoromethane 1.00 pg/L | 1,00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/l
Xylenes 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L. | 1.00 pg/L
Nitrobenzene 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L | 5.00 pg/L
Vinyl chloride 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L | 1.00 pg/L
Arsenic 0.10 mg/L | 0.06 mg/L | 0.21 mg/L | 0.50 mg/L | 0.50 mg/L | 0.50 mg/L
Barium 1.00 mg/L | 1.00 mg/L | 1.00 mg/L | 1.00 mg/L | 1.00 mg/L | 1.00 mg/L.
Cadmium 0.20 mg/L | 0.50 mg/L | 0.50 mg/L | 0.50 mg/L | 0.05 mg/L | 0.05 mg/L
Chromium 0.50 mg/L | 0.50 mg/L | 2.00 mg/L | 2.00 mg/L | 0.50 mg/L | 0.50 mg/L
Lead 0.11 mg/L | 0.17 mg/L | 0.80 mg/L | 0.53 mg/L.| 0.05 mg/L | 0.15 mg/L
Mercury .002 mg/L | .002 mg/L | .002 mg/L | .002 mg/L | .002 mg/L | .002 mg/L
Selenium 0.15 mg/L | 0.15 mg/L | 2.00 mg/L | 2.00 mg/L | 0.10 mg/L. | 0.10 mg/L
Silver 0.50 mg/L | 0.50 mg/L. | 0.31 mg/L | 0.52 mg/L | 0.50 mg/L. | 0.50 mg/L
Antimony 0.33 mg/L | 0.50 mg/L | 1.00 mg/L | 0.80 mg/L | 0.07 mg/L | 0.14 mg/L
Beryllium 0.02 mg/L | 1.00 mg/L | 0.10 mg/L | 0.25 mg/L | 0.02 mg/L | 0.02 mg/L
Nickel 0.50 mg/L | 0.50 mg/L | 5.00 mg/L | 5.00 mg/L | 0.10 mg/L | 0.50 mg/L
Thallium 1.00 mg/L | 1.00 mg/L | 5.80 mg/L | 1.00 mg/L | 0.2]1 mg/L | 0.56 mg/L
Vanadium 0.10 mg/L. | 0.10 mg/L | 5.00 mg/L | 5.00 mg/L | 2.70 mg/L. | 0.10 mg/L
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5.7.

5.8.

GROUND-WATER SURFACE ELEVATION DETERMINATION
5.7.1. DMP Ground-*water Surface Elevation Determination

The Permittees shall determine the ground-water surface elevation at each DMW specified
in Table 5.3.1 each time the ground water is sampled in compliance with Permit Sections
5.5.1 and 5.9.2, using the methods specified in Permit Attachment L, Section L-4¢(1), and as
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.97(f)).

5.7.2. Regional Ground-*water Surface Elevation Determination

The Permittees shall determine the ground-water surface elevation on a monthly basis for
each well completed in the Culebra Member of the Rustler Formation in the WIPP Ground-
\water Level Monitoring Program, as specified in Permit Attachment L, Section L-4c(1).

GROUND-WATER FLOW DETERMINATION

The Permittees shall determine the ground-water flow rate and direction in the Culebra Member of
the Rustler Formation at least annually, as required by 20.4.1.500 NMAC (incorporating 40 CFR
$264.98(e)). The Permittees shall use ground-water surface elevation data specified in Permit
Section 3.7 to determine ground-water flow,

5.9,

DATA EVALUATION
5.9.1. Statistical Procedures

The Permittees shall use the statistical analysis methods specified in Permit Attachment L,
Section L-4e, to evaluate DMP data for each hazardous constituent as required by 20.4.1.500
NMAC (incorporating 40 CFR §264.97(h)). These statistical analysis methods shall comply
with the appropriate performance standards specified in 20.4.1.500 NMAC (incorporating
40 CFR §264.97(i)).

5.9.2. Groundw-*Vater Quality Determination

The Permittees shall sample DMWs as specified in Permit Section 5.5.1 and conduct
statistical tests to determine whether there is statistically significant evidence of
contamination for any hazardous constituent specified in Table 5.4.b during the active life of
the WIPP facility and post-closure care period as required by 20.4.1.500 NMAC
(incorporating 40 CFR $264.90(c)).

5.9.3. Data Evaluation

The Permittees shall determine whether there is statistically significant evidence of
contamination for any hazardous constituent identified in Table 5.4.b each time the DMWs
are sampled as specified in Permit Section 5.9.2. In determining whether statistically
significant evidence of contamination exists, the Permittees shall compare the ground-water
quality at each DMW specified in Table 5.3.1 to the background ground-water quality
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determined pursuant to Permit Section 5.6, in compliance with the statistical procedures
specified in Permit Section 5.9.1, and as required by 20.4.1.500 NMAC (incorporating 40

CFR §264.98(f)).

5.9.4. Data Evaluation Timeframe

The Permittees shall perform the data evaluations specified in Permit Section 5.9.3 within
120 calendar days after completion of DMP sampling, as required by 20.4.1.500 NMAC
(incorporating 40 CFR §264.98(f)(2)).

RECORDKEEPING AND RE

TING

5.10.1. Operating Record Requirements

The Permittees shall enter all DMP monitoring, testing, and analytical data in the operating
record as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.73(b)(6)). The
Permittees shall enter these data, as measured and in a form appropriate for the
determination of statistically significant evidence of contamination, into the operating record
as specified in Permit Section 5.9.1 and as required by 20.4.1.500 NMAC (incorporating 40

CFR §264.98(c)).

5.10.2. Submittal of Results

5.102.1.

Data Evaluation Results

Groundwater Repon by November 30 of each year as required by

The Permittees shall submit to the Secretary the analytical results
required by Permit Sections 5.5.1 and 5.9.2, and the results of the
statistical analyses required by Permit Section 5.9.3, wcomphanes with
the-schedie-antable 5402 | below-andin the Annual Culebra

20.4.1.500 NMAC (incorporating 40 CFR §264.97(j)).:

| Formatted: BodyHeading4, None, No bullets |
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Analytical results of a sampling round may be included in the report
specified in Permit Section 5.10.2.3 if publication of the report coincides
with the 120 calendar day report submittal schedule.

1244-5102.2  Groundw-Yater Surface Elevation Results

The Permittees shall submit to the Secretary ground-water surface
elevation data specified in Permit Section 5.7. This submittal shall
include both ground-water surface elevations calculated from field
measurements and fresh-water head elevations calculated as specified in
Permit Attachment L, Section L-4c(1). Water level data shall be
submitted within 30 calendar days after data are collected.

4245 10,28, Groundw-Water Flow and Radionuclide Sampling Results

The Permittees shall submit to the Secretary an evaluation of the ground-
water flow data specified in Permit Section 5.8 and the results of
radionuclide-specific analysis of groundwaters sampled from the DMWs
in the Annual Site Environmental Report by October | of each calendar

year.

$2-425.10 3, Determinatio inati

If the Permittees determine, pursuant to Permit Section 5.9 and 20.4.1.500 NMAC
(incorporating 40 CFR §264.98(g)), that there is statistically significant evidence of
contamination for any hazardous constituent specified in Table 5.4.b, the Permittees shall
comply with the following:

4242451041 Notification

The Permittees shall notify the Secretary in writing within seven calendar
days, indicating what hazardous constituents have shown statistically
significant evidence of contamination, as required by 20.4.1.500 NMAC
(incorporating 40 CFR §264.98(g)(1)).

24225,10.3,2 Appendix 1X Sampling

The Permittees shall immediately, but no later than one month, sample
the ground-water in all DMWs specified in Table 5.3.1 for which there
was statistically significant evidence of contamination. The remaining
DMWs shall be sampled within two months after statistically significant
evidence of contamination is found in any DMW, All DMWs shall be
sampled to determine the concentration of all substances identified in
20.4.1.500 NMAC (incorporating 40 CFR §264 Appendix [X), as
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.98(g)(2)).
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As specified by 20.4.1.500 NMAC (incorporating 40 CFR
$264.98(g)(3)). for any substances found in the initial analysis pursuant to
Permit Section 5.10.3.2, the Permittees may resample within one month
and repeat the analysis for those compounds detected. If the results of the
second analysis confirm the initial analysis, these substances shall form
the basis for compliance monitoring specified in Permit Section 5.10.3.4.
If the Permittees do not resample, the substances found during the initial
analysis specified in Permit Section 5.10.3.2 shall form the basis for
compliance monitoring specified in Permit Section 5.10.3.4.

fb 451034 Submittal of Compliance Monitoring Program

The Permittees shall, within 90 calendar days, submit 1o the Secretary an
application for a permit modification to establish a compliance
monitoring program meeting the requirements of 20.4.]1.500 NMAC
(incorporating 40 CFR §264.99). The application shall include the
following information, as required by 20.4.1.500 NMAC (incorporating
40 CFR §264.98(g)(4)):

i An identification of the concentration of any hazardous
constituent specified in Table 5.4.b or any Appendix IX substance
detected in the ground water at each DMW at the compliance
point.

il Any proposed changes to the DMP necessary to meet the
compliance monitoring requirements as specified in 20.4.1.500
NMAC (incorporating 40 CFR §264,99),

iii, Any proposed additions or changes to the monitoring frequency,
sampling and analysis procedures or methods, or statistical
methods used necessary to meet the compliance monitoring
requirements as specified in 20.4.1,500 NMAC (incorporating 40
CFR §264.99).

iv.  For each hazardous constituent detected at the compliance point, a
proposed concentration limit or a notice of intent to seek an
alternate concentration limit for a hazardous constituent required
by 20.4.1.500 NMAC (incorporating 40 CFR §264.94)

HeAdR 01005 Submittal of Additional Information

The Permittees shall, within 180 calendar days, submit to the Secretary
the following information, as required by 20.4.1.500 NMAC
(incorporating 40 CFR §264.98(g)(5)):
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i All data necessary to justify an alternate concentration limit
proposed in compliance with Permit Section 5.10.3.4.iv.

ii. An engineering feasibility plan for corrective action required by
20.4.1.500 NMAC (incorporating 40 CFR §264.100), if necessary.

324-3.5 10).4. onstration of Qutside Contamination

If the Permittees determine, pursuant to Permit Section 5.9, that there is a statistically
significant difference for hazardous constituents specified in Table 5.4.b at any DMW at the
compliance point, they may demonstrate that a source other than a regulated unit caused the
increase or that the detection is an artifact caused by an error in sampling, analysis,
statistical evaluation, or natural variation in the ground water. In such cases, the Permittees
shall comply with the following:

' Fbd44-510.4 | Notification

The Permittees shall notify the Secretary in writing within seven calendar
days of determining statistically significant evidence of contamination at
the compliance point that they intend to make a demonstration of outside
contamination, as required by 20.4.1.500 NMAC (incorporating 40 CFR
§264.98(g)(6)(1)).

l F-25,104.2 Submittal of Demonstration

The Permittees shall, within 90 calendar days, submit a report to the
Secretary which demonstrates that a source other than a regulated unit
caused the contamination, or that the contamination resulted from error in
sampling, analysis, or evaluation, as required by 20.4.1.500 NMAC
(incorporating 40 CFR §264.98(g)(6)(ii)).

| }-1-3.3.5 1043 Submitt dification Request

The Permittees shall, within 90 calendar days, submit to the Secretary an
application for a permit modification to make any appropriate changes to
the DMP, as required by 20.4.1.500 NMAC (incorporating 40 CFR
§264.98(2)(6)(iii)).

l l2l4451044  Continued Monitoring

The Permittees shall continue to monitor in compliance with the DMP, as
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.98(g)(6)(iv)).

| 201, REQUEST FOR PERMIT MODIFICATION

If the Permittees or the Secretary determines that the DMP no longer satisfies the requirements of
20.4.1.500 NMAC (incorporating 40 CFR §264 Subpart F) and this Permit Part, the Permittees
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shall, within 90 calendar days of the determination, submit an application for a permit modification
to make any appropriate changes to the program in compliance with 20.4.1.500 and .900 NMAC
(incorporating 40 CFR §264.98(h) and §270.42).
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PERMIT ATTACHMENTS

Permit Attachment L (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal
Application, “WIPP Ground-water Detection Monitoring Program Plan" - Chapter L).
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The W-30 waste transport route south of S-700 is mined to be 20 ft wide nominally and its
height will be mined to at least 14 ft.

All other drifts that are part of the waste transport route will be at least 20 ft wide and 14 ft
high to accommodate waste transport equipment.

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 A2-1,
Underground Facilities Ventilation System

The underground facilities ventilation system will provide 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 main underground ventilation system is divided into four separate flows (Figure A2-9): one
flow serving the mining areas, one serving the northern experimental areas, one serving the
disposal areas, and one serving the Waste Shaft and station area. The four main airflows are
recombined near the bottom of the Exhaust Shaft, which serves as a common exhaust route
from the underground level to the surface.

The underground ventilation system consists of six centrifugal exhaust fans, two identical
HEPA-filter assemblies arranged in parallel, isolation dampers, a filter bypass arrangement, and
associated ductwork. The six fans, connected by the ductwork to the underground exhaust shaft
so that they can independently draw air through the Exhaust Shaft, are divided into two groups.
One group consists of three main exhaust fans, two of which are utilized to provide the nominal
air flow of 425,000 standard ft* per min (SCFM) throughout the WIPP facility underground during
normal 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
sacond group consists of the remaining three filtration fans, and each can provide 60,000 SCFM
of air flow. These fans, located at the Exhaust Filter Building, are capable of being employed
during 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. In order to ensure
the miscellaneous unit environmental performance standards are met, a minimum running
annual average exhaust rate of 260,000 SCFM will be maintained.

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 ft* (3,962 m®) per min can be supplied to the panel
area. This quanlity is necessary in order to support the level of activity and the pieces of diesel
equipment that are expected to be in operation.

Al 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
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AH 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
ft* (990 m®) per minute will be maintained in each aclive room where waste disposal is taking
place whes and workers are present in the room, This quantity of air is required to support the
numbers and types of diesel equipment that are expected to be in operation in the area, to
support the underground personnel working in that area, and to exceed a minimum air velocity
of 60 ft (18 m) per minute. The remainder of the air is needed in order to account for air leakage
through inactive rooms.

Air will be routed into a panel from the intake side. Air is routed through the individual rooms
within a panel using underground bulkheads and 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 o framing and the salt which
adjust to creep. Futiberassheat malal Flexible flzshing attached to the bulkhead on one side
and the salt on the other completes the seal of the ventilation. Where controlled airflow is
required, a louver-style damper on 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 roll-up doars 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 boited to the salt and 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 A2-11. Ventilation will be maintained only in all
active rooms within a panel until waste emplacement activities are completed and the panel-
closure system is installed. The air will be routed simultaneously through all the active rooms
within the panel. The lilled rooms hatare dilled witk-wastewill be isolated from the ventilation
system, while the aclive rooms that are actively being filled will receive a minimum of 35,000
SCFM of air when workers are present 1o assure worker safety. After all 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 by removing the air
regulator bulkhead and constructing chain link/brattice cloth barricades and, if necessary,
bulkheads at each end. A typical bulkhead is shown in Figure A2-11a. 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 mining side by means of
air locks, bulkheads, and salt pillars. A pressure differential is maintained between the mining
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.

The underground ventilation system is designed to perform under two types of operation:
nommal (the HEPA exhaust filtration system is bypassed), and filtered (the exhaust is filtered
through the HEPA filtration system, if radioactive contaminants are detected or suspected.
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Facility Cask Transfer Car (Side View)
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MacaomalTypical Emplacement and-Rotrioval Equipment

PERMIT ATTACHMENT A2
Page A2-40 of 46



Wasle Isolation Pilot Plant
Hazardous Waste Permit
Apeil-36January 31, 20122644 |

l

Shield Valve Collar

Figure A2-15a
Typical Emplacement Equipment

PERMIT ATTACHMENT A2
Page A2-41 of 4647 |



Wasle Isolation Pllot Plant
Hazardous Waste Permil
| Aped-ssganuary 31, 26442012

A2-16

nnmwwmymmm;mwmsmcmum

PERMIT ATTACHMENT A2

Page A2-42 of 46



Waste Isolation Pilot Plant
Hazardous Wasle Permit

A -3a ginigry _!L;l_l_li' wmat l I

WASTE PACKAGE

SYSTEM CONTROL BOX

A2-17
Facility Cask Instalied on the Mesizenial Typical Emplacement ana Ralrieval |
Equipment

PERMIT ATTACHMENT A2
Page A2-43 of 4847 |




Waste Isolation Pilot Plani
Hazardous Waste Permil

| Apwtaignuary 31, 612012

RRIAGE RETRACTED,
TY CASK AGAINST SHIELD COLLAR, TRANSFER CAl
SHFlzlc.:JuP'LUG CARRIAGE ON STAGING PLATFORM, SHIELD PLUB BEING INSTALLED

Carriage Conirol Console

Figure A2-18
Installing Shield Plug

PERMIT ATTACHMENT A2
Page A2-44 of 46



ANALYTICAL METHODS
TABLE OF CONTENTS

O3 Valdation NIBHHOUS. .va ownisssdis s i s i G i v ssi i e issnss s osesa R399 1
C3-2 Headspace-Gas Sampling .....cccccceniviniiinmiiminnninnenn B
C3-3 Sampling of Homogeneous Solids and Soils/Gravel............ccvvimvimenmimme. 8
C3-4  Norr Destiuctive Examination Methods. ... a.iimsvissisimarassisanaisrsvsosndserss 10
CO-A8 RAUIATADIN o insaisatiis iinivessiytas s wassavsustsssnsarss as dadassuan o0 dods S oabnaas (uaay .10
C3-40: ViSUR EXAMINBEON .. ovicvmesstrsmincavincensbisssuanseivpmabebnsbavsssbiist boontnnstaions b eybrasvonsis 11
C3-5 Gas Volatile Organic Compound ANGIYSIS..........oiciveriviimrmimmmresmmnnnnrimessmms s 1142
C3-6 Total Volatile Organic COmpound ANAIYSIS. .......cccuimimiaiireiirienianiissesiesainiessiaesassssasins 13
C3-7 Total Semivolatile Organic Compound Analysis ........... e {
C3-8 Total Metal Analysis ..........ccccceevennn. 16
C3-9 Acceptable Knowledge...........ccorrierinanne .18
C3-10 Data Review, Validation, and Verification Requirements.............cccccvervveereecriecierenscrneen 19
C3-10a DilE Genoration: LoV .. . aisrsnnsmantisanasissmiisgies s 20
C3-10a(1) Independent Technical REVIEW............ccocveiiriiiniaesiinsiiicniie s 21

C3-10b Project Level .. cerenenee 2223 |
C3-10b(1) Site Project Manager Flevnew RTINS

C3-10b(2) Prepare Site Project Manager Summary and Data Vahdatlon

Summary.......... 24
C3-10b(3) Prepare Waste Stream Characterization Package s o B
C3-10cPermittee Level... arbybEsai '_2_*2é
C3-11 Reconciliation with Data Quallty Objactwes 25
C3-11a Reconciliation at the Prolect Level 25
C3-11b Reconciliation at the Permittee Level .27
C3-12 Data Reporting Requirements... .27
C3-12a Data Generatlon Leval A= T RN e PN TUe s
C3-12b PrO)EOY LN s abmbian s isasinesunvpsdrsisivieesaskns bimis g usuges oot 2728
C3-12b(1) Waste Stream Profile Form .. N TN -
C3-12b(2) Characterization Information Summary ........................................ 2828
C3-12b(3) Waste Stream Characterization Package... vererae. 2930
C3-12b(4) WIPP Waste Information System (WWIS) Data Flaportmg .30
G313 | NONCONTONMIRNIBES . veoumverossamenrusyersvs ivis sisms v s sroig b rasrs i sk spsss sk patussibsasisissfaats 30
C3-14 Special Training Requirements and Certifications ... 32
C3-15 Changes to WAP-Related Plans or Procedures ..........ccevevmmvsiimminnimmisnsessnnmesn .. 33
C3-16 List of References...... .33

Waste Isolation Pilot Plant
Hazardous Waste Permit
diby34-d0ddanuary 31, 2012

ATTACHMENT C3

QUALITY ASSURANCE OBJECTIVES AND DATA VALIDATION
TECHNIQUES FOR WASTE CHARACTERIZATION SAMPLING AND

PERMIT ATTACHMENT C3
Page C3-i




Waste Isolation Pilot Plant
Hazardous Waste Permit

il -20 4 danuary 31, 2012
LIST OF TABLES

Table Title

Table C3-1  Waste Material Parameters and Descriptions

Table C3-2 Gas Volatile Organic Compounds Target Analyte List and Quality Assurance
Objectives

Table C3-3  Summary of Laboratory Quality Control Samples and Frequencies for Gas
Volatile Organic Compound Analysis

Table C3-4  Volatile Organic Compounds Target Analyte List and Quality Assurance
Objectives

Table C3-5 Summary of Laboratory Quality Control Samples and Frequencies for Volatile
Organic Compound Analysis

Table C3-6  Semi-Volatile Organic Compound Target Analyte List and Quality Assurance
Objectives

Table C3-7 Summary of Laboratory Quality Control Samples and Frequencies for Semi-
Volatile Organic Compounds Analysis

Table C3-8  Metals Target Analyte List and Quality Assurance Objectives

Table C3-9  Summary of Laboratory Quality Control Samples and Frequencies for Metals
Analysis

Table C3-10 Minimum Training and Qualifications Requirements *

Table C3-11 Testing Batch Data Report Contents

Table C3-12 Sampling Batch Data Report Contents

Table C3-13 Analytical Batch Data Report Contents

Table C3-14 Data Reporting Flags

LIST OF FIGURES
Figure Title
Figure C3-1 Overall Headspace-Gas Sampling Scheme lllustrating Manifold Sampling

PERMIT ATTACHMENT C3
Page C3-ii



U s W -

D o N0

1

12
13
14
15
16

17
18
19
20
21
23

24
25

27

28

29

31

32

33
34

35

37
38

Waste Isolation Pilot Plant
Hazardous Waste Permit

Milyd danuary 31, 2012

A NCR shall be prepared for each nonconformance identified. Each NCR shall be initiated by
the individual(s) identifying the nonconformance. The NCR shall then be processed by
knowledgeable and appropriate personnel. For this purpose, a NCR including, or referencing as
appropriate, results of laboratory analysis, QC tests, audit reports, internal memoranda, or
letters shall be prepared. The NCR must provide the following information:

Identification of the individual(s) identifying or originating the nonconformance
Description of the nonconformance

Method(s) or suggestions for correcting the nonconformance (corrective action)
Schedule for completing the corrective action

An indication of the potential ramifications and overall usability of the data, if applicable
Any approval signatures specified in the site nonconformance procedures

® & & & o »

The Permittees shall require the Site Project Manager to oversee the NCR process and be
responsible for developing a plan to identify and track all nonconformances and report this
information to the Permittees. The Site Project Manager is also responsible for notifying project
personnel of the nonconformance and verifying completion of the corrective action for
nonconformances.

Nonconformance to DQOs

For any non-administrative nonconformance related to applicable requirements specified in this
WAP which are first identified at the Site Project Manager signature release level (i.e., a failure
to meet a DQO), the Permittees shall receive written notification within seven calendar days of
identification and shall also receive a NCR within 30 calendar days of identification of the
incident. DOE shall require the generator/storage site to implement a corrective action which
remedies the nonconformance prior to management, storage, or disposal of the waste at WIPP.
The Permittees shall send NMED a monthly summary of nonconformances identified during the
previous month, indicating the number of nonconformances received and the generator/storage
sites responsible.

DOE’s Corrective Action Process

DOE shall initiate a corrective action process when internal nonconformances and
nonconformances at the generator/storage sites are identified. Activities and processes that do
not meet requirements are documented as deficiencies.

When a deficiency is identified by the Permittees, the following process action steps are
required:

The condition is documented on a Corrective Action Report (CAR) by the individual
identifying the problem.

DOE has designated the CAR Initiator and Assessment Team Leader to review the CAR,
determine validity of the finding (determine that a requirement has been violated),
classify the significance of the condition, assign a response due date, and issue the
CAR to the responsible party.
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The responsible organization reviews the CAR, evaluates the extent and cause of the
deficiency and provides a response to DOE, indicating remedial actions and actions to
preclude recurrence that will be taken.

DOE reviews the response from the responsible organization and, if acceptable,
communicates the acceptance to the responsible organization.

The responsible organization completes remedial actions and actions to preclude
recurrence of the condition.

After all corrective actions have been completed, DOE schedules and performs a
verification to ensure that corrective actions have been completed and are effective.
When all actions have been completed and verified as being effective, the CAR is
closed by the CAR Initiator and Assessment Team Leader on behalf of DOE.

As part of the planning process for subsequent audits and surveillances, past deficiencies
are reviewed and the previous deficient activity or process is subject to reassessment.

C3-14 Special Training Requirements and Certifications

Before performing activities that affect WAP quality, all personnel are required to receive
indoctrination into the applicable scope, purpose, and objectives of the WAP and the specific
QAOs of the assigned task. Personnel assigned to perform activities for the WAP shall have the
education, experience, and training applicable to the functions associated with the work.
Evidence of personnel proficiency and demonstration of competence in the task(s) assigned
must be demonstrated and documented., All personnel designated to work on specific aspects of
the WAP shall maintain qualification (i.e., training and certification) throughout the duration of
the work as specified in this WAP and applicable QAPjPs/procedures. Job performance shall be
evaluated and documented at periodic intervals, as specified in the implementing procedures.

Personnel involved in WAP activities shall receive continuing training to ensure that job
proficiency is maintained. |f not specified by this WAP., the due date for required continuing
{raining courses and requalification shall be the end of the month of the anniversary date when
the training was previously completed. Training includes both education in principles and
enhancement of skills. Each participating site shall include in its QAPjP a description of the
procedures for implementing personnel qualification and training. All training records that
specify the scope of the training, the date of completion, and documentation of job proficiency
shall be maintained as QA Records in the site project file.

Analytical laboratory line management must ensure that analytical personnel are qualified to
perform the analytical method(s) for which they are responsible. The minimum qualifications for
certain specified positions for the WAP are summarized in Table C3-10. QAPjPs, or their
implementing SOPs, shall specify the site-specific titles and minimum training and qualification
requirements for personnel performing WAP activities. QAPjPs/procedures shall also contain
the requirements for maintaining records of the qualification, training, and demonstrations of
proficiency by these personnel.

An evaluation of personnel qualifications shall include comparing and evaluating the
requirements specified in the job/position description and the skills, training, and experience
included in the current resume of the person. This evaluation also must be performed for
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Waste Analysis Plan (WAP) General Checklist for use at DOE’'S Generator/Storage Sites

WAP Requirement’

Procedure Documented

Example of

Implementation/ Objective

Evidence, as applicable

Comment
(e.g., any change in

Location

Adequate?
Y/N (Why?)

ltem
Reviewed

Adequate?
Y/N

procedure since last
audit, etc.)

Waste Stream |dentification

Does the generator/storage site define “waste stream"” as waste materials
that have common physical lom, that contain similar hazardous
constituents, and that are -generated from a single process or lrar-an
activity-1haticsmianin-matan sl -ohyeIsat form -aRd-hazadaus
sanstituents? (Attachment C Section C-0a)

Are procedures in place to ensure that the generator/storage site assigns
one of the Summary Category Groups (S3000-homogeneous solids, S4000-
soils/gravel, S5000-debris waste) to each waste stream? (Section C-1b)

Are procedures in place to ensure that the generator/storage site assigns
Waste Matrix Code Groups (e.g., solidified inorganics, solidified organics,
salt waste, soils, combustible waste, filters, graphite, heterogeneous debris
waste, inorganic nonmetal waste, lead/cadmium metal, uncategorized
metal) to each waste stream? (Section C-0a)

Are procedures in place to ensure that the generator/storage site assigns a
Waste Stream WIPP Identifier (ID) to each waste stream? (Section
C3-12b(1))
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WAP Requirement’

Procedure Documented

Example of
implementation/ Objective
Evidence, as applicable

Location

Adequate?
Y/N (Why?)

item
Reviewed

Adequate?
Y/N

Comment
(e.g., any change in
procedure since last
audit, etc.)

4a

Are procedures in place for generator/storage sites to submit an AK
Sufficiency Determination (Determination Request) to the Permittees to
meet all or part of the waste characterization requirements including:

« All information specified in Permit Attachment C4, Section C4-3d

« |dentification of relevan hazardous constituents, and correctly
identifies all toxicity characteristic and listed hazardous waste
numbers

» All hazardous waste number assignments must be substantiated by
supporting data and, if not, whether this lack of substantiation
compromises the interpretation

+ Resolution of data discrepancies between different AK sources must
be technically correct and documented

* The AK Summary includes all the identification of waste material
parameter weights by percentage of the material in the waste
stream, and determinations are technically correct

« All prohibited items specified in the TSDF-WAC should be
addressed, and conclusions drawn are technically adequate and
substantiated by supporting information

e [fthe AK record includes process control information specified in
Permit Attachment C4, Section C4-3b, the information should
include procedures, waste manifests, or other documentation
demonstrating that the controls were adequate and sufficient.

» The site must provide the supporting information necessary to
substantiate technical conclusions within the Determination Request,
and this information must be correctly interpreted.

(Section C-0Ob, Section C4-3d)

4b

If a generator/storage site does not submit a Determination Request or if the
Determination Request is not approved, are procedures in place for the
generator/storage site to perform radiography or VE on 100% of the
containers in a waste stream and chemical sampling and analysis on a
representative sample of the waste stream using headspace gas sampling
and analysis (for debris waste) or solids sampling and analysis (for
homogeneous solid or soil/gravel waste) as specified in Permit Attachments
C1 andC2?

(Section C-0b)

PERMIT ATTACHMENT C6
Page C6-12 of 483108




Waste Isolation Pilot Plant
Hazardous Waste Permit

Apilds 2014 January 31, 2012

WAP Requirement'

Procedure Documented

Example of
Implementation/ Objective
Evidence, as applicable

Adequate?
Location | Y/N (Why?)

ltem
Reviewed

Adequate?
Y/N

Comment
(e.g., any change in
procedure since last

audit, etc.)

31

Are procedures in place to ensure that the following Quality Assurance
Objectives are adequately defined and assessed for each characterization
method:

» Precision as a measure of the mutual agreement among multiple
measurements.

= Accuracy as the degree of agreement between a measurement
result and a true or known vaiue.

+« Completeness is a measure of the amount of valid daia obtained
from a method compared to the total amount of data obtained that is
expressed as a percentage.

+ Comparability is the degree 1o which one data set can be compared
to another data set.

» Representativeness as an expression of the degree to which data
represent characteristics of a population.

{Section C-4a(2))

With respect to data generation, are procedures in place to ensure that the
generator/storage site's waste characterization program meets the following
general requirements:

= Analytical data packages and batch data reports must be reported
accurately in a pre-approved format, must be maintained in
permanent files, and must be traceable?
= All data must receive a technical review by another qualified analyst
G 1t SRR SUEaResas 3 e R Ee T e s A e P
(Section C3-10a)

33

Are procedures in place to ensure that the generator/storage site performs
validation of waste characterization data for each waste container? (Section
C-4)

34

Are procedures in place to ensure that the generator/storage site has a pre-
approved format for reporting waste characterization data? (Section C-
4a(4))

35

Are procedures in place to ensure that the generator/storage site prepares
analytical, testing, and sampling batch data reports to meet the
requirements of their own site-specific QAPjP and/or SOPs? (Section C-
4a(4))

PERMIT ATTACHMENT C6
Page C6-21 of 109



Waste Isolation Pilot Plant
Hazardous Waste Permit
Aprlts—204t January 31, 2012

WAP Requirement'

Procedure Documented

Example of
Implementation/ Objective
Evidence, as applicable

Lacation

Adequate?
Y/N (Why?)

Item
Reviewed

Adequate?
Y/N

Comment
(e.g., any change in
procedure since last

audit, etc.)

36

Are procedures in place to ensure that all raw data is collected and
managed at the data generation level in accordance with the following
criteria:

All raw data shall be signed and dated in reproducible ink by the
individual collecting the data, or signed and dated using electronic
signatures

All data shall be recorded clearly, legibly, and accurately in field and
laboratory records and include applicable sample identification
numbers

All changes to original data shall be lined out, initialed, and dated by
the individual making the change. Original data may not be
obliterated or otherwise be made unreadable

All data shall be transferred and reduced from field and laboratory
records completely and accurately

All field and laboratory records shall be maintained as specified in
Table C- 6 of Attachment C

Data shall be organized into standard reporting formats for reporting
purposes.

All electronic and video data must be stored to ensure that waste
container, sample and QC data are readily retrievable

(Section C3-10a)
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WAP Requirement’

Procedure Documenied

Example of
Implementation/ Objective
Evidence, as applicable

Location

Adequate?
Y/N (Why?)

Item
Reviewed

Adequate?
Y/N

Comment
(e.g., any change in
procedure since last
audit, etc.)

200

Do procedures adequately assign the Site-sile Pesjactproject QA
Officarmanager with the responsibility of monitoring field QC results and
initiate the nonconformance report process in the event the following
acceptance criteria are not met or sample collection frequencies are not met:

* Field and equipment blanks shall be less than 3 times the detection
limits specified in Table C3-2 and equipment blank results determined
by FTIR shall be less than the PRQL specified in Table C3-2 (Section
C1-1b(1) and C1-1b(2))

s Figld reference standards shall have a recovery of between 70 and
130% (Table C1-3)

» Field Duplicates shall have an RPD of less than or equal to 25

(Sections C1-1b and C1-1b(4); Table C1-3)

201

Are procedures in place to ensure that field reference standards meet the
following criteria:
« Field reference standards shall contain a minimum of 6 analytes listed

in Table C3-2 at a range of between 10 and 100 ppmv and at
concentrations greater than the MDL

« Field reference standards shall be traceable to a nationally recognized
standard, if available

= |f commercial gases are used, they shall be accompanied by a
Certificate of Analysis and all field reference standards are traceable to
certificates.

» Commercial gases are not used past the manufacturer specified shelf
life.

» Field reference samples are submitted blind to the laboratory at a
frequency of one per sampling batch. (Note: Field reference standards
may be discontinued for direct canister method if QAQO accuracy
objectives are met)

(Section C1-1b(3))

202

Are procedures in place to ensure that field duplicate samples are collected
sequentially and in accordance with Table C1-1. (Section C1-1b(4))
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WAP Requirement’

Example of
Implementation/ Objective
Procedure Documented | Evidence, as applicable
Adequate? Item Adequate?
Location | Y/N (Why?) | Reviewed Y/N

Comment
(e.g., any change in
procedure since last
audit, etc.)

Sample Equipment Testing, Inspection and Maintenance

203

Are procedures in place to ensure that sample containers are cleaned in
accordance with the following specifications:

All sampling components that contact sample ggses are constructed of
inert materials such as stainless steel or Teflon

The sampling manifold and canisters are properly cleaned and leak
checked prior to each sampling event in accordance to or equivalent
with TO-14A or TO-15 methadology

SUMMA® canisters or equivalent are cleaned on an equipment
cleaning batch basis. An equipment cleaning batch is defined as the
number of canisters that can be cleaned together at one time using the
same cleaning method

The cleaning system consists of an optional oven and a vacuum
manifold which uses a dry vacuum pump or a cryogenic trap backed
by an oil sealed purnp

Prior to cleaning a 24 hour leak check shall be performed (+/- 2 psig)
on all canisters

Canisters that shall be checked for leaks, repaired, and reprocessed

One canister per equipment cleaning batch is filled with humid zero air
or humid high purity nitrogen and analyzed for VOCs

A batch is considered clean if VOC concentrations are less than 3
times the MDLs specified in Table C3-2

Certified leak-free canisters are evacuated to 0.1 mm Hg or less for
storage

Canister cleaning certification documentation is available at the
cleaning facility and the cleaning facility initiates canister tags.

(Section C1-1¢, C1-1¢(1))

Are procedures in place to ensure that manifold pressure sensors and
ambient air temperature sensors are certified prior to initial use and annually
using NIST traceable standards. In addition OVAs if used shall be calibrated
daily using known calibration gases and the balance of the OVA calibration is
consistent with the manifold purge gas.

(Section C1-1d)
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Equipment

Description and Capabilities

Location

Medical Resources

Ambulance #1

Equipped as per Federal Specifications KKK-A-1822 and
New Mexico Emergency Medical Services Act General
Order 35; equipped with a radio to Carlsbad Medical
Center, VHF radio, UHF medical frequency, cellular phone

Surface (Safety and
Emergency Services Facility)

Ambulance #2

Diesel and/or electric hardsab-ambulance equipped with
first aid kit, 2 stretchers, and other associated medical
supplies

Underground

Rescue Truck

Special purpose vehicle; light and heavy duty rescue
equipment; transports 1 litter patient, medical oxygen and
supplies for mass casualties, fire suppression support
equipment (rescue tool, air bag, K-12 Rescue Saw, 5,000-
watt generator, self-contained breathing apparatus (SCBA),
and much more equipment

Surface (Safety and
Emergency Services Facility)

Fire Detection and Fire Suppression Equipment

Building Smoke,
Thermal Detectors,
or Manual Pull
Stations

lonization and photoelectric or fixed temperature/rate of rise
detectors; visual display and alarm in CMR; manual pull
stations. The underground has manual fire alarm pull
stations located where personnel have access when
evacuating. These are connected to the U/G evacuation
alarm.

Guard and Security Building,
Warehouse/Shops, Support
Building, CMR/Computer
Room, Waste Handling
Building, TRUPACT
Maintenance Facility, Waste
Shaft Collar, Underground
Fuel Station, SH Hoisthouse,
Engineering Building,
Industrial Safety Building,
Training Facility

Fire Truck # 1

Equipped per Class “A" fire truck per NFPA; capacity 750
gallons, with pump capacity of 1200 gallons per minute

Surface (Safety and
Emergency Services Facility)

Rescue Truck # 2
(U/G)

(1) 125-pound dry chemical extinguisher
(1) 150-pound foam extinguisher

Underground

Extinguishers

Individual fire extinguisher stations; various types located
throughout the facility, conforming to NFPA-10.

Buildings, underground, and
underground vehicles

Automatic Dry

Automatic; 1,000-pound system (Dry Chemical); actuated

Underground fuel station

Chemical by thermal detectors or by manual pull stations

Extinguishing

Systems

Sprinkler Systems | Fire alarms activated by water flow Pumphouse, Guard and

Security Building, Support
Building, Waste Handling
Building (contact- transuranic
waste area only),
Warehouse/Shops Building,
Auxiliary Warehouse
Building, TRUPACT
Maintenance Facility,
Training Facility, SH Shaft
Hoisthouse, Exhaust Filter
Building, Engineering
Building, and Safety Building
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Equipment

Description and Capabilities

Location

Hand Tools

Containment and cleanup;
Underground rescue truck:
(1)12# Sledge Hammer

(1)3/8" Drive Socket Set

(1)¥%" Drive Socket Set

(1)3/4" Drive Socket Set

(1)25' 12" Chain

(1)6' Wrecking Bar

(1)Bottle Jack

(1)4# Hammer

(1)18" Crescent Wrench

(1)5' Pry Bar

(1)2' Pry Bar

(1)100' Extension Cord

(1)4' Nylon Sling

(1)6' Nylon Sling

(1)10' Nylon Sling

These tools are located in the HAZMAT Trailer. They are
non-sparking.

(1)14"L adjustable pipe wrench
(1)15" multi-opening bung wrench
(1)hammer/crate opener

(1)8" pipe pliers

(1)8" blade Phillips

(1)#2 screwdriver

(1)6" blade standard screwdriver
(1)Claw Hammer

Underground rescue truck,
HAZMAT trailer

Come-a-longs

(1) 4-ton; cable-type Ratchet lever tool designed specifically
for lifting, lowering and pulling applications including jobs
requiring rigging, positioning, and stretching. Used in rescue
for extrication.

Surface rescue truck and
underground rescue truck

Porta-power (1) 10-ton hydraulic, hand-powered jaws used for extrication | Surface rescue truck
during rescues.

Jugs Containment or cleanup; HAZMAT trailer
(4) 1-gallon plastic

Pails Containment or cleanup; HAZMAT ftrailer

(3) 5-gallon plastic with lid

Portable Lighting

(1) Emergency lighting system; 120 volts, 500-watt bulbs,
suitable for wet location

Underground rescue truck

Patching Kit Series A Hazardous Response Kit; Class A; contains HAZMAT trailer
nonsparking equipment to control and plug leaks.

Scoops and Cleanup; plastic; various sizas; nonsparking; nonwood HAZMAT ftrailer

Shovels handles

(1) Scoop
(3) Shovels
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TRU underground transporter, the facility transfer vehicle, the trailer jockey, and the push-pull
attachment. 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 kesizental emplacement and retriaval
equipment. Inspections of the Cask Unloading Room, Hot Cell, Transfer Cell, Facility Cask
Loading Room, RH Bay and radiation monitoring equipment will be recorded on data sheets. In
addition to the inspections listed in Tables E-1 and E-1a, many pieces of equipment are subject
to regular preventive maintenance. This includes more in-depth inspections of mechanical
systemns, load testing of lifting systems, calibration of measurement equipment and other actions
as recommended by the equipment manufacturer or as required by DOE Orders. These
preventive maintenance activities along with the inspections in Tables E-1 and E-1a make
mechanical failure of waste handling equipment unlikely. The WIPP Safety Analysis Report
(DOE, 1999) and the WIPP Remote-Handled Waste Preliminary Safety Analysis Report (RH
PSAR) (DOE, 2000) contain the results of a systematic analysis of waste handling equipment
and the hazards associated with potential mechanical failures. Equipment subject to failures that
cannot practically be mitigated is retained for analysis and is the basis for contingency planning.
The inspection procedures maintained in the Operating Record for operational and preventive
maintenance are implemented to assure the equipment is maintained. An example equipment
inspection checklist and a typical logbook form are shown as Figures E-1 and E-2. Actual
checklists or forms are maintained within the Operating Record.

E-1a General Inspection Requirements

Tables E-1, E-1a, 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 frequency listed
in Tables E-1 and E-1a, a copy of which is maintained at the WIPP facility. The frequency of
inspections is based on the nature of the equipment or the hazard and regulatory requirements.
When in use, daily inspections are made of areas subject to spills, such as TRU mixed waste
loading and unloading areas in the WHB Unit, looking for deterioration in structures, mechanical
items, floor coatings, equipment, malfunctions, etc., in accordance with 20.4.1.500 NMAC
(incorporating 40 CFR §264.15(b)(4)).

As required in 20.4.1.500 NMAC (incorporating 40 CFR §264.33), 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-1a(1) Types of Problems

The inspections for the systems, equipment, structures, etc., listed in Tables E-1 and E-1a,
include the types of problems (e.g., malfunctions, visible cracks in coatings or welds, and
deterioration) to be looked for during the inspection of each item or system, if applicable, and
are in compliance with 20.4.1.500 NMAC (incorporating 40 CFR §264.15(b)(3)).
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E-1a(2) Frequency of Inspections

Tables E-1, 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. Areas subject to
spills, such as loading and unloading areas, are inspected daily when in use, consistent with the
requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.15(b)(4)).

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.

E-1a(3) Monitoring Systems

There are two monitoring systems used at the WIPP 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 shown in Table E-2 and 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 no unsafe conditions are allowed to develop. The CMS continuously assesses the status
of the fixed radiation monitoring equipment, 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.

E-1b Specific Process Inspection Requirements

20.4.1.500 NMAC (incorporating 40 CFR §264.15(b)(4)), requires 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

Containers are used to manage TRU mixed waste at the WIPP facility. These containers are
described in Permit Part 3. Off-site CH TRU mixed waste will arrive in 55-gallon drums arranged
as seven (7)-packs, in Ten Drum Overpacks (TDOP), in 85-gallon drums arranged as four (4)
packs, in 100-gallon drums arranged as three (3) packs, in standard waste boxes (SWB) or in
standard large box 2s (SLB2s). The waste containers will be visually inspected to ensure that
the waste containers are in good condition and that there are no signs that a release has
occurred. This visual inspection shall not include the center drums of 7-packs and waste
containers positioned such that visual observation is precluded due to the arrangement of waste
assemblies on the facility pallets. If CH TRU mixed waste handling operations should stop for
any reason with containers located on the TRUPACT-II Unloading Dock (TRUDOCK storage
area of the WHB Unit) or in room 108 while still in the Contact-Handled Packages, primary
waste container inspections could not be accomplished until the containers of waste are
removed from the shipping containers.
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Table E-1
Inspection Schedule/Procedures
Inspection a
Frequency and Job
Title of Personnel
Responsible Normally Making Procedure Number and
System/Equipment Name Organization Inspection Inspection Criteria
Air Intake Shaft Hoist Underground Preoperational © See WP 04-HO1004
Operations Lists 1b and ¢ Inspecting for Deterioration®,
Safety Equipment, Communication
Systems, and Mechanical
Operability™ in accordance with
Mine Safety and Health
Administration (MSHA)
requirements
Ambulances (Surface and Emergency Weekly RRBOEO3D12-FPD030
Underground) and related | Services See List 11 Inspecting for Mechanical
emergency supplies and Operability™, Deterioration”, and
equipment Required Equipment”
Adjustable Center of Gravity | Waste Handling | Preoperational WP 05-WH1410
Lift Fixture See List 8 Inspecting for Mechanical
Operability™ and Deterioration®
Backup Power Supply Diesel | Facility Monthly WP 04-ED1301
Generators Operations See List 3 Inspecting for Mechanical
Operability™ and Leaks/Spills by
starting and operating both
generators. Results of this
inspection are logged in
accordance with WP 04-AD3008.
Facility Inspections (Water Facility Annually WP 10-WC3008
Diversion Berms) Engineering See List 4 Inspecting for Damage,
Impediments to water flow, and
Deterioration
Central Maonitoring Systems | Facility Continuous Automatic Self-Checking
(CMS) Operations See List 3
Contact-Handled (CH) TRU | Waste Handling | Preoperational WP 05-WH1603
Underground Transporter See List 8 Inspecting for Mechanical
Operability™, Deterioration®, and
area around transporter clear of
obstacles
Conveyance Loading Car Waste Handling | Preoperational WP 05-WH1406
See List 8 Inspecting for Mechanical "
Operability™, Deterioration’, path
clear of obstacles, and guards in
the proper place
Facility Transfer Vehicle Waste Handling | Preoperational WP 05-WH1204
See List 8 Inspecting for Mechanical 1
Operability™, Deterioration”’, path
clear of obstacles, and guards in
the proper place
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Inspection a
Frequency and Job
Title of Personnel
Responsible Normally Making Procedure Number and
System/Equipment Name Organization Inspection Inspection Criteria
Exhaust Shaft Underground Quarterly PM041099
Operations See List 1a Inspecting for Deterioration” and
Leaks/Spills
Eye Wash and Shower Equipment Weekly WP 12-151832
Equipment Custodian See List 5 Inspecting for Deterioration®
Semi-annually WP 12-1S1832
See List 2a Inspecting for Deterioration® and
Fluid Levels—-Replace as Required
Fire Detection and Alarm Emergency Semiannually #Moo002712-FP0o027
System Services See List 11 Inspecting for Deterioration®,
Operability of indicator lights and,
underground fuel station dry
chemical suppression system.
Inspection is per NFPA 17
Fire Extinguishers' Emergency Monthly PMoBee3612-FFPO036
Services See List 11 Inspecting for Deterioration®,
Leaks/Spills, Expiration, seals,
fullness, and pressure
Fire Hoses Emergency Annually (minimum) 12-FP0031RMO00031
Services See List 11 Inspecting for Deterioration® and
Leaks/Spills
Fire Hydrants Emergency Semi-annual/ annually Rie0e6a412-FPO034
Services See List 11 Inspecting for Deterioration” and
Leaks/Spills
Fire Pumps Emergency Weekly/annually WP 12-FP0026
Services See List 11 Inspecting for Deterioration®,
Leaks/Spills, valves, and panel
lights
Fire Sprinkler Systems Emergency Monthly/ quarterly WP 12-FP0025
Services See List 11 Inspecting for Deterioration®,
Leaks/Spills, static pressures, and
removable strainers
Fire and Emergency Emergency Weekly PMO00E2312-FP0033
Response Trucks (Seagrave | Services See List 11 Inspecting for Mechanical
Fire Apparatus, Emergency Operability™, Deterioration®,
One Apparatus, and Leaks/Spills, and Required
Underground Rescue Truck) Equipment”
Forklifts Used for Waste Waste Handling | Preoperational WP 05-WH1201, WP 05-WH1207,
Handling (Electric and Diesel See List 8 WP 05-WH1401, WP 05-WH1402,
forklifts, Push-Pull WP 05-WH14083, and WP 05-
Attachment) WH1412
Inspecting for Mechanical
Operability™, Deterioration®, and
On board fire suppression system
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Inspection a
Frequency and Job
Title of Personnel
Responsible Normally Making Procedure Number and
System/Equipment Name Organization Inspection Inspection Criteria
Hazardous Material Emergency Weekly 12-FPO033MAC00033
Response Equipment Services See List 11 Inspecting for Mechanical
Operability™, Deterioration®, and
Required Equipment”
Miners First Aid Station Emergency Quarterly 12-FPO035PMO00035
Services See List 11 Inspecting for Required
Equipment”
Mine Pager Phones Facility Monthly WP 04-PC3017
(between surface and Operations See List 3 Testing of PA and Underground
underground) Alarms and Mine Page Phones at
essential locations
MSHA Air Quality Monitor Maintenance/ Daily' WP 12-|H1828
Underground See Lists 1 and 10 Inspecting for Alr Quality
Operations Monitoring Equipment Functional
Check
Perimeter Fence, Gates, Security Daily PFQ-208010
Signs See List 6 Inspecting for Deterioration” and
Posted Warnings
Personal Protective Emergency Weekly 12-FPOD29PME00020
Equipment (not otherwise Services See List 11 Inspecting for Deterioration” and
contained in emergency Prassure
vehicles or issued to
individuals):
—Self-Contained Breathing
Apparatus
Public Address (and Facility Monthly WP 04-PC3017
Intercom System) Operations See List3 Testing of PA and Underground
Alarms and Mine Page Phones at
essential locations Systems
operated in test mode
Radio Equipment Facility Daily' Radios are operated daily and are
Operations See List 3 repaired upon failure
Rescue Truck (Surface and | Emergency Weekly 12-FPO030RME0E030 and 12-
Underground) Services See List 11 FPO033RMO00033
Inspecting for Mechanical
Operability™, Deterioration®,
Leaks/Spills, and Required
Equipment”
Salt Handling Shaft Hoist Underground Preoperational WP 04-HO1002
Operations See List iband ¢ Inspecting for Deterioration”,
Safety Equipment, Communication
Systemns, and Mechanical
Operability™ In accordance with
MSHA requirements
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Inspection a
Frequency and Job
Title of Personnel

Responsible Normally Making Procedure Number and
System/Equipment Name Organization Inspection Inspection Criteria
Self-Rescuers Underground Quarterly WP 04-AU1026
Operations See List 1c Inspecting for Deterioration” and
Functionality in accordance with
MSHA requirements
Surface TRU hﬂixed Waste Waste Handling F'reopereational or WP 05-WH1101
Handling Area Weekly Inspecting for Deterioration®,
See List 8 Leaks/Spills, Required Aisle
Space, Posted Warnings,
Communication Systems,
Container Condition, and Floor
coating integrity
TRU Mixed Waste 2 Waste Handling | Annually WP 05-WH1101
Decontamination Equipment See List 8 Inspecting for Required
Equipment”
Underground Openings— Underground Weekly WP 04-AU1007
Roof Bolts and Travelways | Operations See List 1a Inspecting for Deterioration”
Underground— Geotechnical Monthly WP 07-EU1301
Geomechanical Engineering See List 9 Inspecting for Deterioration”
Instrumentation System
(GIS)
Underground TRU Mixed Waste Handling | Preoperational WP 05-WH1810
Waste Disposal Area See List 8 Inspecting for Deterioration”,
Leaks/Spills, mine pager phones,
equipment, unobstructed access,
signs, debris, and ventilation
Uninterruptible Power Facility Daily WP 04-ED1542
Supply (Central UPS) Operations See List 3 Inspecting for Mechanical
Operability™ and Deterioration
with no malfunction alarms,
Results of this inspection are
logged in accordance with WP 04-
AD3008.
TDOP Upender Waste Handling | Preoperational WP 05-WH1010
See List 8 Inspecting for Mechanical
Operability™ and Deterioration”
Vehicle Siren Emergency Weekly Functional Test included with
Services See List 11 inspection of the Ambulances, Fire
Trucks, and Rescue Trucks
Ventilation Exhaust Maintenance Quarerly 1C041098
Operations See List 10 Check for Deterioration® and

Calibration of Mine Ventilation
Rate Monitoring Equipment
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Inspection a
Frequency and Job
Title of Personnel
Responsible Normally Making Procedure Number and
System/Equipment Name Organization Inspection Inspection Criteria
Waste Handling Cranes Waste Handling | Preoperational WP 05-WH1407
See List 8 Inspecting for Mechanical
Operability™, Deterioration®, and
Leaks/Spills
Waste Hoist Underground Preoperational WP 04-HO1003
Operations See List tband ¢ Inspecting for Deterioration”,
Safety Equipment, Communication
Systems, and Mechanical
Operability™, Leaks/Spills, in
accordance with MSHA
requirements
Water Tank Level Facility Dally SDD-wDO00
Operations See List 3 Inspecting for Deterioration”, and
water levels. Results of this
inspection are logged in
accordance with WP 04-AD3008,
Push-Pull Attachment Waste Handling | Preoperational WP 05-WH1401
See List 8 Inspecting for Damage and
Deterioration®
Trailer Jockey Waste Handling | Preoperational WP 05-WH1405
See List 8 Inspecting for Mechanical
Operability™ and Deterioration”
Explosion-Isolation Walls Underground Quarterly Integrity and Deterioration” of
Operations See List 1 Accessible Areas
Bulkhead in Filled Panels Underground Monthly Integrity and Deterioration” of
Operations See List 1 Accessible Areas
Bolting Robot Waste Handling | Preoperational WP 05-WH1203
See List 8 Mechanical Operability™
Yard Transfer Vehicle Waste Handling | Preoperational WP 05-WH1205
See List 8 Mechanical Operability™,
Deterioration®, Path clear of
obstacles and Guards in proper
place
Payload Transfer Station Waste Handling | Preoperational WP 05-WH1208
See List 8 Mechanical Operability™,
Deterioration®, and Guards in
proper place
Monorail Hoist Waste Handling | Preoperational WP 05-WH1202
See List 8 Mechanical Qperability™,
Deterioration®, and leaks/spills
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Inspection a
Frequency and Job
Title of Personnel
Responsible Normally Making Procedure Number and
System/Equipment Name Organization Inspection Inspection Criteria
Bolting Station Waste Handling | Preoperational WP 05-WH1203
See List 8 Mechanical Operability™,
Deterioration®, and Guards in
proper place
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List 1: Underground Operations

a. Mining Technician *

Senior Mining Technician *
Continuous Mining Specialist *
Senior Mining Specialist *
Mine OPS Supervisor *

b. Waste Hoist Operator
Waste Hoist Shaft Tender

c. U/G Facility Operations* - Self Rescuers
Shaft Technician *

d. Operations Engineer
Supervisor U/G Services*
Senlor Operations Engineer*

List 2: Industrial Safety

a. Safety Technician *

Senior Safety Technician *
Safety Specialist *

Safety Engineer *
Industrial Hygienist *

b. Fire Protection Engineering *

List 3; Facility Operations

Facilitles Technician *

Senior Facilities Technician *

Facility Operations Specialist *

Central Monitoring Room Operator *

Central Monitoring Room Specialist *

Operations Engineer

Senlor Operations Engineer *

Facility Shift Manager

Operations Technical Coordinator *

List 4: Facility Engineering

Senior Engineer *

Waste Isolation Pilot Plant
Hazardous Waste Permit
Juby34 043 danuary 31, 2012 |

Table E-1 (Continued)
Inspection Schedule/Procedures Lists

List 5: General

Equipment Custodian®

List 6; Security

Security Protective *

Security Protective Supervisor *
List 8: Waste Handling
Manager, Waste Operations
TRU-Waste Handler

List 9; Geotechnical Engineedng
Engineer Technician *
Associate Engineer *

Engineer *

Senior Engineer *

Principal Engineer*

List 10: Maintenance Operations
Maintenance Technician *
Maintenance Specialist *

Senior Maintenance Specialist *
Contractor *

List 11: Emaergency Services
Qualified Emergency Services Personnel
Fire Protection Technician
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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, Waste Hoist and Station A are also
subject to inspection following severe natural events including earthquakes, tomados, 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. Far 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.

9 Inaddition, the water tank levels are maintained by the CMR and level readouts are available at any time.

This organization is responsible for obtaining licenses for radios and frequency assignments. They do periodic
checks of frequencies and handle repairs which are performed by a vendor.

Radios are not routinely “inspected.” They are operated daily and many are used in day-to-day operations. They
are used until they fall, at which time they are replaced and repaired. Radios are used routinely by Emergency
Services, Security, Environmental Monitoring, and Facility Operations.

" Fire extinguisher inspection is paperless. Information is recorded into a database using barcodes. The database
is then printed out.

Surface CH TRU mixed waste handling areas include the Parking Area Unit, 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 F-6 is available and usable (i.e. not
expired/depleted and works as designed).

* Positions are not considered RCRA positions (i.e., personnel do not manage TRU mixed waste).
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Inspection * Inspection Criteria
Frequency and Job Procedure
System/ Title of Personnel Number
Equipment | Responsible Normally Making (Latest Leaks/

Name | Organization® Inspection” Revision) | Deterioration® | spills Other
Horizontal  |Waste Pre-avolution “**" WP05-WH1700 |Yes Yes Assembly and Operating
Emplacemenlpparations See List 1 PMO052010 Instructions. Electrical

nd Retrieval (Semi-Annual)* Inspaction. Position
quipment or Transducer Calibration.
nctionall PM052011 Tilt Sensor Calibration.
equivalent {Annual)
equipment PM052013
PM052012
PMO052014
(Annual)
41-Ton Waste Preoperational *** WPO05-WH1602 |Yes Yes Pre-Operational Checks.
rorkit Operations | gep List 1 PM074061 PM performed every 100
PMO52003 hours of operation, every
(Hours of Use) 500 hours of oparation or
PM074027 Ll e
(Quanrterly) Quarterly Engine
ission Test.
PM074029 & Evtlasion Tesi
PMO074051 Annual ‘Electncal
(Annual) Inspection.
Annual NDE.
|RH Bay Waste Preoperational ***™ WP05-WH1744 | Yes NA Floor integrity
Operations Ses List 1
Surface RH |Waste Praoperational ' WP- 05 Yes Yes Posted Warning,
TRU Mixed |Operations See List 1 WH1744 Communications
Wasle
Handling
Area
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Table E-1a (Continued)
RH TRU Mixed Waste Inspection Schedule/Procedures Lists
List 1: Waste Operations
RH Waste Handling Engineer
Qualified TRU-Waste Handler
List 2: Radiological Control

Radiological Control Technician
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WIPP GROUND-WATER DETECTION MONITORING PROGRAM PLAN
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LIST OF ABBREVIATIONS/ACRONYMS/UNITS

ASER— — — Apnua-Sie Eovssamanial- Repes
ARAR——  Approval¥asahion Hegues]

Bell Canyon Bell Canyon Formation
bgs below ground surface
Castile Castile Formation
cm centimeter(s)
Culebra Culebra Member of the Rustler Formation
| CofC/HEA Ghain-chain of Custedycustody/request for analysis
°C degree(s) Celsius
%C percent completeness
| D k ¢ Redbeds Formation
DI deionized
DMP Detection Monitoring Program
DMWY Detection Monitoring Weil
DOE U.S. Depariment of Energy
DQo data quality objectives
| 8 —  Eaveonmental Mosssnng
EPA U.S. Environmental Protection Agency
EEREAG o bavasRment Sagiely araHaaih Qonadasend
Radts o e B Ao nle mBast Stalemenl
ft foot (feet)
ft? square foot (square feet)
g/em® gram(s) per cubic centimeter
HWDU hazardous waste disposal unit(s)
km kilometer(s)
km? square kilometer(s)
Ib/in.? pound(s) per square inch
LCS laboratory control samples
LCSD lab control sample duplicate
LB wmit-sl detestion
Los i os Medafios Member of the Rustler Format
LWA Land Withdrawal Act
m meter(s)
MaDC monitoring and data collection
m? square meter(s)
Magen Magenla Member of the Rustler Formation
mg/L milligram(s) per liter
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mi mile(s)
mi? square mile(s)
molal moles per kilogram
MOC Management and Operating Contractor
MPa megapascal(s)
mV millivolt(s)
NIST National Institute for Standards and Technology
NMAC New Mexico Administrative Code
NMED New Mexico Environment Department

RRS—— Rt Kecotde Seaness

QA Quality Assurance
QA/QC quality assurance/quality control
QAOQ Quality Assuran jective
Qc quality control
PABC Performance Assessment Baselineg Calculation
RCRA Resource Conservation and Recovery Act
REA FEQUeEIHaT-3nalyss
Ribs - Heorids invenlery and Dispasition Scheduls
RPD relative percent difference
Rustler Rustler Formation
%R percent recovery
Salado Salado Formation
SAP Sampling and Analysis Plans
SC specific conductance
SOP Standard Operating Procedure
BB sample-tracking-logbesk |
TDS total dissolved solids
TOC total organic carbon |
TRU transuranic
TSDF treatment, storage, and disposal facilities
T lolak suspendad sabds
UtLy upper lolerance limit value
vocC volatile organic compound
WIPP Waste Isolation Pilot Plant
WLMP WIPP Groundwater Level Monitoring Program
WESE o Waler Qualiy Samphng Rrogiam
Ha/L microgram(s) per liter
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Hm micrometers
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The WIPP facility includes a mined geologic repository for the disposal of transuranic (TRU)

waste. The disposal horizon is located 2,150 feet (ft) (655 meters [m]) below the land surface in
he be It of th lado Formation (Sa , At the P facili r-bearing units

occur both above and below the disposal horizon. Groundwater monitoring of the uppermost
aquifer below the facility is not required because the water-bearing unit (the Bell Canyon
Formation (Bell Canyon)) is not considered a credible pathway for a release from the
repository. This is because the repository horizon and water-bearing sandstones of the Bell
Canyon are separated by over 2,000 ft (610 m) of very low-permeability evaporite sediments
(Amended Renewal Application Addendum L1 (DOE, 2009)). No natural credible pathway has
been established for contaminant transport to water-bearing zones below the r itory horizon
as there is no hydrologic communication between the repository and underlying water-bearing
zones. The U.S. Environmental Protection Agency (EPA) concluded in 1990 that natural vertical

communication does not exi sed on review of numerous studi PA, 1890). Furthe
drilling boreholes for groundwater monitoring through the Salado and the Castile Formation

{Castile) into the Bell Canyon would compromise the isolation properties of the repository

medium,

Ground-water monitoring at the WIPP facility in-the-past-has-fesusad-focuses on the Culebra

member-Member (Culebra) of the Rustler Formation (Rereinafierseienedioasthe = - | Formatted: Font: Bold
GulebrRustier) because it represents the most significant hydrologic contaminant migration | Formatted: Font: Bold

Rt et

pathway to the accessible environment. The Culebra is the most significant water-bearing unit
lying above the repository. basanGroundwg]‘,gr muvgment in the C Iebra, gsmg regults frgm the
basin-scale groundwater modelMedakng 2 P SRt z basad an
the senceptal-a-ground-water basin s cllcussed in datail in 5mended F!enewal Apg[ncano
Addendum L1, Section L1-2a, Amended Rerewal-Applisation-(DOE, 2009).

This monitoring plan addresses requirements for sample collection, Culebra ground-water
surface elevation monitaring, Culebra ground-water flow direction and rate determination, data

management, and reporting of Culebra ground-water monitoring data. It also identifies aralyical
indicator parameters and hazardous constituenis selected to assess Culebra ground-water
quality -and-establishes permsennelrespensibiliies-for the WIPP ground-water detection
monitoring program (DMP). Because quality assurance is an integral component of the ground-
water sampling, analysis, and reporting process, quality assurance/quality control (QA/QC)
elements and associated data acceptance criteria are included in this plan.
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tnstudbmlorpathnﬁngﬁelducﬂviﬁea&aluﬂlbemnmwheonpmﬂmwm this camphig
ng are provided in the WIPP Standard Operaling Procedures (SOPs) (see

Table L-3). which are maintained in facility files and which comply with the applicable
requirements of 20.4 __ﬁ!gﬂw\g {(incorporating 40 CFR § 264.97 (d)|hewl-eperaling

his-plan. Procedures are required for each aspect of the

nggb_s,_qround -water sarnptlng process, including Culebra ground-water surface elevation
measurement, Culebra ground-water flow direction and rate determination, sampling equipment
lnstaliaﬂon and oporation llald watar-quality rnsaaurements and sample collection-+hesa

50 : o fraifre b shaiques. Samples-Data required by this plan will
beoollectsd by wamed-g_u__,i! _g;l_personnelundeuhe«supewuen e;ﬂenelqun led
SAGINBIL 661001616 -0 sthertashmeal persennekin rdanc Table L

The WIPP sute-facility is situated within the Delaware Basin- bounded (o the norlh and east by
the Capitan Reef, which is part of the larger Permian Basin, located in the south-central region
dMMMMWMMMMyﬂa

AR SINE S S geenal Gk Deedo
wapal&boarhglumﬁanmdeposiﬂdhmebelammamhtmﬁmL-smdL4
and Amended Renewal Application Addendum L1, Section L1-1 (DOE, 2009) for more detail):

+ The Castile rwivek : : sts of
hmbocldedmhydrilosandhanm Ilsupperboundarynatadepholabwﬂﬂzﬂt(am
m) below ground surface (bgs), and its thickness at the WIPP facility is 1,250 ft (381 m).

« The repository is located in the Salado, which overlies the Castile and resulted from
prolonged desiccation that produced predominantly halite, with some carbonates,
anhydrites, and clay seams. Its upper bcundary is at a depth of about 850 ft (259 m)
bgs, and it is about 2,000 ft (610 m) thick in the repository area,

« The Rustler Formation (hareinalierseterad to-as lhe Ructlor-was deposited in a |
lagoonal environment during a major freshening of the basin and consists of carbonates,
anhydrites, and halites. Its beds consist of clay and anhydrite and contain small amounts
of brine. The Rustler's upper boundary is about 500 ft (152 m) bgs, and it ranges up to
350 ft (107 m) in thickness in the repository area.

These evaporite-bearing formations lie between two other formations significant to the geology

and hydrology of the WIPP s#telacility. The Dewey Lake Hedbeds Formation (Dewe | | Formatted: Font: Boid

overlying the Rustler is dominated by nonmarine sediments and consists aimost entirely of
mudstone, claystone, siltstone, and interbedded sandstone (see !
Addendum L1, Section L1-1¢(6) el the-Amendad Ranawal Application (DOE, 2009)). This
formation forms a 500-ft- (152-m) thick barrier of fine-grained sediments that retard the
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downward percolation of water into the evaporite units below.” The Bell Canyon Fasmatien

|hereinalierrelened lo-as the Bell Canyeni—is the first water-bearing unit below the repository
(see Amended Renewal Application Addendum L1, Section L1-1¢(2) ef-tha-Amendad-Rarawal
Applieation-(DOE, 2009)) —and is confined above by the thick evaporite seguenses-deposits of
the Castile akav=. It consists of 1,200 ft (366 m) of interbedded sandstone, shale, and siltstone.

The Salado was selected to host the WIPP repository for several reasons. First, it is regionally
extensive, underlying an area of more than 36,000 square mi (mi?) (93,240 square kilometers
[km?)). Second, its permeability is extremely low. Third, salt behaves mechanically in a plastic
manner under pressure (the lithoslatic pressure at the disposal horizon is mere
thanapproximately 2,006-200 pounds per square inch [Ib/in.?] or 12-84.9 megapascals [MPa])
and eventually meves-deforms to fill any opening (referred to as creep). Fourth, any fluid
remaining in small fractures or openings is saturated with salt, is incapable of further salt
dissolution, and has probably remained in place tev-millione-al yaarssince deposition. Finally,
the Salado lies between the Rustler and the Castile (Figure L-54), which contain very low
permeability layers that help confine and isolate waste within and keep water outside of the
WIPP repository (see Amended Henewal Application Addendum L1, Section L1-1¢(5) and L1-
1¢(3) stthe-Amended-Hanewal-Applisatien-(DOE, 2009)).

L-1a(2) Ground-water Hydrolo

The general hydrogeology of the area surrounding the WIPP facility is described in this section
starting with the first geologic unit below the Salado. Addendum L1, Section L1-2a of the
Amended Renewal Application (DOE, 2009) provides more detailed discussions of the local and
regional hydrogeology. Relevant hydrological parameters for the various rock units above the
Salado at WIPP are summarized in Table L-1.

L-1a(2)(i) The Castile

The Castile is a basin-filling evaporite sequence of sediments surrounded by the Capitan Reef.
The Castile represents a major regional ground-water aquitard that effectively prevents upward
migration of water from the underlying Bell Canyon. Fluid present in the Castile is very restricted
because evaporites do not readily maintain pore space, solution channels, or open fractures at
depth. Drill-stem tests conducted in the Castile during construction of the WIPP facility leund
delermined its permeability fo be lower than detection limits; however, the hydraulic conductivity
has been conservatively estimated to be less than 10°® ft (3 x 10° m) per day. A description of
the Castile brine reservoirs outside the WIPP {acility area is provided in Addendum L1, Section
L1-2a(2)(b) of the Amended Renewal Application (DOE, 2009).

L-1a(2)(ii The Salado
The Salado is an evaporite sequence that filled the remainder of the Delaware Basin and lapped

extensively over the Capitan Reef and the back-reef sediments beyond. The Salado consists of
approximately 2,000 ft (610 m) of bedded halite, with interbeds or seams of anhydrite, clay, and

© ke e oy der s G Lnly s 1 sG-m Tkl lennmam Mul—!l"lf w-#h-v—ilu i hoth -umm*uwd

bbbt e baie o Leskin e Tt e [ e e bbisbbtbe s s il el b Jeiive-Hne il T "
Pba < aanbirid e aniing faadverisnlly o s WIBE Geea T < a%rm‘--ﬂ@ui—mnu* .,..F,pa.. s bmasadcd i b tacd
B ot petafons dindb apbadand Latipbes Shanialie asbuiliboisime o veibids sty dinberitteth b kst o spass §teid » TR 4 A
L e i i Ll o T S R L R T R E T 1T TS S Ny AT Tre ) mmtlﬂw
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polyhalite. It acts hydrologically as a regional confining bed. The porosity of the Salado is very

low and nalurally interconnected pores are probably nonexistent in halite at the depth of the |
disposal horizon. Fluids associated with the Salado occur mainly as very small fluid inclusions in
the halite crystals and also occur between crystal boundaries (interstitial fluid) of the massive
crystalline salt formation; fluids also occur in clay seams and anhydrite beds, Permeabilities
measured from the surface in the area of the WIPP facility range from 0.01 to 25 microdarcies,
The most reliable value, 0.3 microdarcy, was obtained from well DOE-2. The results of
permeability testing at the disposal horizon are within the range of 0.001 to 0.01 microdarcy-#As
A-EAHRpaRs0n, Nk padRsaliily 5t 1he Salade w-rauahly a-Hhousand tmes Joss hap thaleha
lowar-slay hnes raquired ol surlase wmposndments-aad landlills assuming5imilal thicknasses,

L-1a(2)(iii) __The Rustler

The Rustler has been the subject of extensive characterization activities because it contains the
most transmissive hydrologic units overlying the Salado Salade (speabicallythe Culaba
Member-harealies relopad 1o-as-the-Culebea). Within the Rustler, five members have been
identified. Of these, the Culebra is the most transmissive and has been the focus of most of the
Rustler hydrologic studies.

The Culebra is the first continuous water-bearing zone above the Salado and is up to
approximately 30 ft (9 m) thick. Water in the Culebra is usually present in fractures and is
confined by overlying gypsum or anhydrite and underlying clay and anhydrite beds. The

hydraulic gradient within the Culebra in the area of the WIPP facility is approximately 20 ft per

mi (3.8 m per km) and becomes much flatter south and southwest of the site (Figure L-56). |
Culebra transmissivities in the Nash Draw range up to 1,250 square ft (t*) (116 square m [m"])
per day; closer to the WIPP facility, they are as low as 0.007 to 74 ft* (0.00065 to 7.0 m*) per

day. [hesaaiebig s bisiionasgaighy waalog

The two primary types of field tests that are being used to characterize the flow and transport
characteristics of the Culebra are hydraulic tests and tracer tests.

The hydraulic tests consist of pump, injection, and slug testing of wells across the study area
(see Amended Renewal Application Addendum L1, Section L1-2a(3)(a)(ii) -otthe-Amendad
Henewal Application (DOE, 2009)). The most detailed hydraulic test data exist for the WIPP
hydropads (e.g., H-19). The hydropads generally comprise a network of three or more wells
located within a few tens of meters of each other. Long-term pumping tests have been
conducted at hydropads H-3, H-11, and H-19 and at well WIPP-13 (see Amandad Hapewal |
Application Addendum L1, Section L1-2a(3)(a)(ji) & the-Amendad Renewal Appleatien (DOE,
2009)). These pumping tests provided transient pressure data both at the hydropad and over a
much larger area. Tests often included use of automated data-acquisition systems, providing
high-resolution (in both space and time) data sets. In addition to long-term pumping tests, slug
tests and short-term pumping tests have been conducted at individual wells to provide pressure
data that can be used to interpret the transmissivity at that well (see Amended Renewal
Apglication Addendum L1, Section L1-2a(3)(a)(ii) ot tse Amendad Henewal Application (DOE,
m)] i} 2 eha By G iAo -anF CoReh e - 16 Y gk

Sampung Riegram {WOSHE} wells {666 Addengum L Sachon L1-2ai3uain} ol the Amended
Ronawal Apphealen {DOE 2600} Detailed cross-hole hydraulic testing has receniiy been
conducted at the H-19 hydropad (see Amended Renewal Application Addendum L1, Section L1-
2a(3)(a)(ii) o the Amendad Ranewal Appleaticn (DOE, 2009)).
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sharasteristios-Pressure data are collected during hydraulic tests for estimation of hydrologic
characlensiics such as transmissivity, permeability, and storativity. The pressure data from long-
term pumping tests and the interpreted transmissivity values for individual wells are used ia¢
inputie llew medaliagin callbration of flow models. Some of the hydraulic test data and
interpretations are also important for the interpretation of transport characteristics, For instance,
the permeability values interpreted from the hydraulic tests at a given hydropad are needed for
interpretations of tracer test data at that hydropad.

There is strong evidence that the permeability of the Culebra varies spatially and varies
sufficiently that it cannot be characterized with a uniform value or range over the region of
interest to WIPP. The transmissivity of the Culebra varies spatially over six-1en orders of
magnitude from east m west in the wcmlty of wlPP %mmammwwm

Transmisswihas have been calculatad at1x 10 3 aquare feal per
day (1 x 10*"* square meters per second) at well P-32SNL-15 east of the WIPP site to 1 x 10°
square feet per day (1 x 10™ square meters per second) at well H-7 in Nash Draw (see
Amended Henewal Aoplication Addendum L1, Section L1-2a(3)(a)(ii) ot-the-Amendad Henawal
Applisation. (DOE, 2009)).

Transmissivity variations in the Culebra are believed to be controlled by the relative abundance
of open fractures rather than by primary (that is, depositional) features of the unit (Hoberts
2007). Lateral variations in depositional environments were small within the mapped region, and
primary features of the Culebra show little map-scale spatial variability, according to Holt and
Powers, 1988. Direct measurements of the density of open fractures are not available from core
samples because of incomplete recovery and fracturing during drifling, but observation of the
relatively unfractured exposures in the WIPP shafts suggests that the density of open fractures
in the Culebra decreases to the east. Qualiiziva coralations have baan-Roled betwean

HAREMIBEV Y- ARG Hevaial Geplogie-deatures pessbiy-ielatedte open-t
4 WWMGWMMMG hamse-nmhe:

th&dtsmbulmei gypeam l+tlmge4n- naeiluiee- mm

BAaaserad matim Qo aetiee ol e Gulabra sany trom 804

Aok bearmegsured diaety - bmmmmmmwm%-aw
hychopads vary-rom-b-+10 16 3«10 -Dala-are-insutlicient-to-detarmneg whatherthe-avasage
pertcmily-ob-the matio and haatoas vanee sigalicantiy-on g ragianal 56ale.

Geochemical and radioisotope characteristics of the Culebra have been studied. There is
considerable variation in ground-water geochemistry in the Culebra. The variation has been
described in terms of different hydrogeochemical facies that can be mapped in the Culebra. A
halite-rich hydrogeochemical facies exists in the region of the WIPP site and to the east,
approximately corresponding to the regions in which halite exists in units above and below the
Culebra, and in which a large portion of the Culebra fractures are gypsum filled. An anhydrite-
rich hydrogeochemical facies exists west and south of the WIPP site, where there is relatively
less halite in adjacent strata and where there are fewer gypsum-filled fractures. Radiogenic
isotopic signatures suggest that the age of the ground-water in the Culebra is on the order of
10,000 years or more (see Amended Renewal Application Addendum L1 el-ihe-Amended
Renswal-Applisatien-(DOE, 2009)).
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The radiogenic ages of the Culebra ground-water and the geochemical differences provide
information potentially relevant to the ground-water flow directions and ground-water interaction
wn:h oiher units and are imponant eonstra:nts on conceptual models of ground—wator flow

Hawaver-1The Permittees have proposed a new-conceptualization of ground-water flow that
souwid-explains observed geochemical facies and ground-water flow patterns. The new
conceptualization, referred to as the basin-scale ground-water basin-model, offers a three
dimensional approach to treatment of Supra-Salado rock units, and assumes vertical leakage
(albeit very slow) between rock units of the Rustler exists (where hydraulic head is present).

Flow in the Culebra is considered transient, Hhiediflers from pravious intarpratations -wherin
ne-How was-assumed belwaen Huslleruaits-The model assumes that the ground-water system
is dynamic and is responding to the drying of climate that has occurred since the late
Pleistocene period. The Permittees assumed that recharge rates during the late Pleistocene
period were sufficient to maintain the water table near land surface, but has since dropped
significantly. Therefore, the impact of local topography on ground-water flow was greater during
wetter periods, wﬁhdisdlameﬁmmaﬂmﬁet_n_nle_ugmy_gmm&’ﬂggmmme west
toward Nash Draw; flow is currently dominated by more regional topographic effects during drier

times, with flow in the Rustler from the vicinity of the WIPP faci rds the Balmorh
Loving Trough lo the south.le-amese-seuthedy-direstion:
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Previously, the Permittees and others believed the geochemistry of Culebra ground water was
inconsistent with flow directions. This was based on the premise that [Facies C water must
transform to facies B water (e.g. become “fresher”), which is inconsistent with the observed flow
direction. It is now believed that the observed geochemistry and flow directions can be
explained with different recharge areas and Culebra travel paths

Application Addendum L1 ef-he-Amanded Renswal-Applisatien-(DOE, 2009)).

Head distribution in the Culebra (see Amended Renewal Application Addendum L1 o the
Amended Henewal Applieation (DOE, 2009)) is consistent with basin-scale ground-water basin
modeling results indicating that the generalized ground-water flow direction in the Culebra is
currently north to south. However, the fractured nature of the Culebra, coupled with variable
fluid densities, can cause localized flow patterns to differ from general flow pattems.

EYNIRDBRE

R28BEY BERREBR=2
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As discussed in Amended Renewal Application Addendum L1, Section L1-2a(3)(a){ii} (DOE

2009). extensive hydrological testing has been performed in the new wells. This testing has
involved both single well tests, which provide infarmation on local transmissivity and
heterogeneity, and long-term (19 to 32 days) pumping tests that have crealed observable
responses in wells up to 5.9 mi (9.5 km) away.

Inferences about vertical flow directions in the Culebra have been made from well data collected
by the Permittees. Beauheim (1987) reported flow directions towards the Culebra from both the
underlying uaramed-lowarmember Los Medanos Member (Los Medanos) of the Rustler and

the overlying Magenta member Member (Magenta) of the Rustler -evesacross the WIPP site,  Formatted: Font: Bold

indicating that the Culebra acts as a drain for the units around it. This is consistent with results
of basin-scale ground-water Basin-modeling.

Ragept sirmulations-to enhance he corceplual understapding of e geahydrolagy of the Rustar
can-be-tound-n-Godiot-and-Knupp 10086

Use of water from the Culebra in the WIPP facility area is quite limited because of its varying
yields and high salinity. The Culebra is not used for water supply in the immediate WIPP site
facility vicinity. Its nearest use is approximately 7 mi (11 km) southwest of the WIPP facility,
where sal‘mty is low enough to al!ow lrs uae for [rvestock watenng (-shewn-l&r—enample—ae-wgﬂ

GGMB#GGGQ—GE&W&DBR—AEQWW{D@E - el _ os ——1996}—839&@% ; eHh-s—ihe-GuLab#a-w#bs-%he—teeas
W%Mimmwmm
L-2 General Requlatory Requirements

Because geologic repositories such as the WIPP facility are defined under the Resource
Conservation and Recovery Act (RCRA) as land disposal facilities and as miscellaneous units,
the ground-water monitoring requirements of 20.4,1.500 NMAC (incorporating 40 CFR
§§264.600 through 264.603) shall be addressed. The requirements of 20.4.1.500 NMAC
(incorporating 40 CFR §§264.90 through 264.101) applies-apply to miscellaneous unit
treatment, storage, and disposal facilities (TSDF) only if ground-water monitoring is needed to
satisfy 20.4.1.500 NMAC (incorporating 40 CFR §§264.601 through 264.603) environmental
performance standards.

The New Mexico Environment Department (NMED) has concluded that ground-water monitoring
in accordance with 20.4.1.500 NMAC (incorporating 40 CFR §264 Subpart F) at the WIPP
facility is necessary to meet the requirements of 20.4.1.500 NMAC (incorporating 40 CFR
§§264.601 through 264.603).
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This DMP plan al-ground-water sampling events conducted to meet the applicable
requirements of 20.4.1,500 NMAC (incorporating 40 CFR 264 Subparl | §5§364.80-thweuah
a%m).andanauresmataﬂ-sudldataaregamemdhaccou‘lanoewlﬂ'lmmandohar
applbablo roqulremento e gic : :

Wells WQSP-1, wosnz mememmmum
WIPPahd!m he-do . . . T
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WQSP-4, WQSP-5, and WQSP-6 wers-are located downgradient (south) of the WIPP shaft

area-n-concer-with-the low vectorms-shewr-by-this-medel simulation, All three Culebra

downgradient wells (WQSP-4, 5, and 6) were
ontaminants that mk s raleased from the

L De TE

L T T L e _rmwwndmmmlly
located to monitor the zone of higher transmissivity -sseund wells DOE-L-and W13, which may
represent faster flow path away from the WIPP shaft area to the LWA boundary (Amendad
ngmal_mﬁmm;!wmdum L1, Section L1-2a(3)(a)(ii) st-the Amanded Hanowal-Apphaation
(DOE, 2009)).

P4 440 "T‘TTT_::,:"'.’

The compliance point is defined in 20.4.1.500 NMAC (incorporating 40 CFR §264.95) as the
vertical plane immediately downgradient of the hazardous waste management unit area (i.e., at
the downgradient footprint of the WIPP repository). Permit Part 5 specifies the point of
compliance as “the vertical surface located at the hydraulically downgradient limit of the
Underground HWDUs that extends to the Culebra Member of the Rustler Formation.” +he
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Potentiometric surfaces and ground-water flow directions defined for the Culebra prior to large-

scale pumping in the WIPP {acility -area and the excavation of WIPP [acility shafts suggests that

flow was generally to the south-southeast from the waste disposal and shaft areas (Mercer,

1983; Davies, 1989), Hesent(Deoembe 18061 pPotentiometric surface maps of the Culebra

adjustod for danslty dilfaronces ahow very slmilar characﬂﬂstlcs,lﬂg_uﬂ[a_uuﬂﬁmmum
red

The six WQERDMP Culabra wells were Well WOSE < was drilled between September 13 and
October 16, 1994, Thee-a total depth of- each well is shown in Table L-5.737-#-{226-m)-bge -
The mm_a_mnalmedrilled 1hrough the Culebra and WHWO

_ 5-Rustior, od as able |- wells

the driling fluid_anc

Wasﬁh mmwmmm&
{6226 m)-bge-using a 5%-in, core bit to cut 4-in.—(0.1-m) diameter core [0 lotal depth. See
Table L-5 for the drilling and coring intervals for each well. After coring,
WQER-was-reamed to 9% -in. (0.3 m) in diameter to total depth. Aller reaming, wells were
WQSH-1-wae-cased from the surface to total depth 73284224 6. bge-with 5-in, (0.1-m) (0.28-
in. [0.7-centimeter (cm)] wall) blank fiberglass casing with in-fine 5-in.- (0.1-m) diameter
fiberglass 0.02-in. (0.1-cm) slotted screen across the Culebra interval -as shown in Table L-5
lrom 702 19727 1214 10 222.m) bgs. The annulus between the borehole wall and the
memwmmmwmwsm
HM.BML& :
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Wasle Isolation Pilot Plant

The WIPP DMP has been designed to meet the ground-water monitoring requirements of |
20.4,1.500 NMAC (incorporating 40 CFR §§264.90 through 264.101). The following sections of
the monitoring plan specify the components of the DMP.

58285884988 8 8R2 8 ¥3IYIBRIVRNE

PERMIT ATTACHMENT L
Page L-15 of 8253 |



SGRBA288BY8R 288288 B NRRRBREBIES

ohoelvad mmtmm«m

PERMIT ATTACHMENT L
Page L-16 of 6754



¥R RRBRRE

88 & 88 B

'-: aRlatvelyidentificd-compoung G precanscpesibadan e Wanle LR aiyas +i56
Pepmit- Attachment C. If hazardous conslituentsesmpeunds are identified, these will be added to

Part 5, Table 5.4 bihe DME 4st, unless the Permittees provide justification for their omission
e.0.; hazardous constituent not in 40 CFR §264 ndix [X);, and this omission is approved | Formatted: No undesiine, Font color: Auto |
by NMED.

Ground-water surface elevations will be measured in each DMWwell prior to ground-water
sample collection. Ground-water will be extracted using serial and final sampling methods.
Serial samplea will be collectad until ground-water field indicator parameters stabilize or three

| bor: urs first, after which the final sample for complete analysis will

be collacted Final samplas wlll then be analyzed for the parameters and constituents in Part 5,
BME-analylicatsule

The WIPP ground-water level rnonworhg program (WLMP) actwities are conducted in
facili lis ab!e I.-

RO LA 23 sir-aal b v btk d bl

e
+EM-5 [y F bl B Ty A'-lhm

o
Lacikbe-The b " e " dod " o i rei
¥ - T ¥Seably
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Hazardous Wasle Permil

aroundwalerGround-waltes surface elevation measurements will be taken monthly in 1he other
Mﬂﬂquml

suﬁmebvaﬁondtmgeoinmmanzlsasdeteczedhmymwmhmd
one year which is not attributable to site tests or natural stabilization of the site hydrologic
mm.mmmllmwsommwmmmdmmhm
in Permit Part 5. Abnormal, unexplained
d:angashqrmnd-mr surface elevation will be evaluated to determine Il theymay indicate
thhmmmmmummmammw
wel placement and constitute new information as specified in 20.4.1.900 NMAC (incorporating
40 CFR §270.41(a)(2)).

Ground-water surface elevation monitoring will continue through the post-closure care period
specified in Permit Part 7, The Permittees may temporarily increase the frequency of monitoring
to effectively document naturally occurring or artificial perturbations that may be imposed on the
hydrologic systems at any point in time. This will be conducted in selected key wells by
increasing the frequency of the manual ground-water surface elevation measurements or by
monitoring water pressures with the aid of electronic pressure transducers and remote data-
logging syatams The Permittees will include such additional data in the reports specified in
Section L-5¢

Interpretation of ground-water surface elevation measurements and corresponding fluctuations
over time is complicated at the WIPP facility by spatial variation in fluid density betvaricaliyn
well-bores-and areally-liom-wall-ta-weall. To monitor the hydraulic gradients of the hydrologic flow
systems a-WiiE accurately, actual ground-water surface elevation measurements will be
monitored at the frequencies specified in Table L-2, and the Culebra groundwaler densities of
the fluids in the wellg listed in Table L-4 bossswill be measured annually. When-bothol thesa
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Measured Culebra graund-water surface elevation data can be converted to equivalent
freshwater head from knowledge of the density of the borehole fluid, using the following formula.

p=pysh
where
p = freshwater head (lenglh of Ireshwater headpressure)

yp = average specific gravity of the borehole fluid (unitless rato of borehole fluid densily o
density of fresh water)

pa = freshwater density (mass/volume)

h = fluid column height above the datum (length)

If the freshwater density is assumed to be 1.000 gram per cubic centimeter (g/cm®), then the
equivalent freshwater head is equal to the fluid column height times the average borehole fluid

Density mea rrnenl rnade nuell Density for DMW wtllbee edass lic
. = d 2 e I = Fh .::.

To obtain an accurate ground-water surface elevation measurement, a calibrated water-level
measuring device will be lowered into a test well and the depth to water recorded from a known
reference point. An SOP will be used when making water-level measurements for this program.

g §0P will §ggc¢y mmammmmpmmm
memmemm
methods to be used in obtaining groundwater-level masumments&m;ge_gggﬂgj
instructi ludi rerequisites, safety pre erformance fr nec li

g§§uran@, ga;g management, and recoms Ammmmmmw#be

IAllincoming data will be processed in a wmely manner (hatte ensuresassura data integrity. The
data management process for ground-water surface elevation measurements will begin with
completion of the field data sheets. Date, ime, tape measurement, equipment identification
number, calibration due date, initial of the field personnel, and equipment/comments will be
recorded on the field data sheets. If, for some unexpected reason, a measurement is not
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1 | possible (i2.qe., a test is under way that blocks entry to the well bore), then a notation as to why

- 0O 0 O ~N O 0 &

the measurement was not taken will be recorded in the comment column. Personnel will also
use the comment column to report any security observations (i.e., well lock missing).

Data recorded on the field data eheele end submrtted_by ﬁe!d personnel will be eubjec! te

weea-aum W@mmmmm
Heeord-These procedures specify the processes for administering and managing such data.
The data will be entered onto a computerized work sheet. The work sheet prograrm-wH|
calculates ground-water surface elevation in both feet and meters relative to the top of the
casing and also relative to mean sea level. The work sheet program adusts-willalse-adiust
ground-water surface elevations to equivalent freshwater heads.

A check print will be made of the work sheet printout. The check print will be used to verify that
data taken in the field was properly reported on the database printout. A minimum of 10 percent
of the spreadsheet calculations will be randomly verified on the check print to ensure that
calcutaﬂom are belng per!ormed eorrectw If errors are found the work sheet mll be corrected

watef surface elevaﬁen data md equnralml frashwa:er heads for mQaH CUIebra wells in Table
L-4 will be trarlemilted te NMED ng ay 31 and Nnvembef Mﬂmm
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The ground-water pumping and sampling systems used to collect a ground-water sample from
the sixseven DMWs new B8P wells-will provide continuous and adequate production of water
so that a representative ground-water sample can be obtained. Fhe-wells used lor grovnd-water

l b N viai-gasis. and 4T : oet tha-diration-of
pumping-as-wellasthe equipment requiad-ateash-wall

The type of pumping and sampling system to be used in a well depends pnmanly on the aquifer
characteristics of the Culebra and well construction. The DMWs are-DMP-wells wilkse

individually equipped with dedicated submersible pumping assemblies. Each well has a specific
type of submersible pump, matched to the ability of the well to yield water during pumping. The
down-hole submersible pumps are wil-be-controlled by a variable electronic flow controller to |
match the production capacity of the formation at each well.

TMWM@H@#&W@MQLMWWM

reeommanded an lhe “HCHA Grouncl—Waler Monitonng Techmcal Enfnrcement Guidance
Document” (EPA, 1986) the wells will be purged no more thana mimmur-o! three well bore
volumes or uaitluntil fielled paramelers have stabilized, which-ever comes first. at-a-rate-that-will
mmaemeaguama amwlmmﬂmmmwmw

WMW:WWWWMWM
be-maiptairedinbe WIPR Dpermating Reeerd--Well purging will performed in accordance with
an SOP sequirements-wil-be-used-in conjunction with serial sampling to determine when the
ground-water chemistry stabilizes and is therefore representative of undisturbed ground-water.

The DMWs areBME-wells-will-be cased and screened through the production interval with
materials that do not yield contamination to the aquifer or allow the production interval to
collapse under stress (high epoxy fiberglass). Details ot well conslrustion-are presentad-in
Sechien-L-3b{1}-An electric, submersible pump installation without the use of a packer iswil-ba
used in this instance. The largest amount of discharge from the submersible pump-will takes
place from a discharge pipe. In addition to this main discharge pipe, a dedicated Fefen"-sample
line: running parallel to the discharge pipe; is wil-alse-be-used. The sampling line is
manufactu red from E chemicai!v iI'IEI'I maler+a¥ %meaghmeapmﬂb&mgamm tha
2 2 saad drrs-aa ar-Cumulative flow iswilibe
measured usmg a totahzmg ﬂow meter Flow from tha drscharge pipe is-w#-te routed to a
discharge tank for disposal.

The dedicated Tefion™-sampling line 1swﬂl-be used to collect the water sample that will undergo

analysis. By usmg a dedicated Feflen" -sample line, the water will not be contaminated by the
metal discharge pipe. The sample line will branch from the main discharge pipe a few inches
above the pump. Flow from the sample line Will be routed into the sample collection area. Flow

ww%wmms-ﬂmnﬁmm&mimwww et p-uwuu Inal-p#w-du
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Wasle Isolation Pilot Plant
| Hazardous Wasle Permit
November30-20408 lanuary 31, 2012

through the sample collection line iswi-ba regulated by a flow-control valve. The sample line
Iswill-be insulated at the surface to minimize temperature fluctuations.

L-4c(2)(i) __Serial Samples

Serial sampling is the collection of sequential samples for the purpose of determining when the
ground-water chernlatry stablltzas and is therefore represantatwe of undisturbed ground-water
gt . I =
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net-stabilized -asda-will provide an explanation of why the sample was collected when field
indicator parameters were not stabilized and place that explanation in the WIPP lacility
Operaling Record.

Serial samples will be collected and analyzed to detect and monitor the chemical variation of the
ground-water as a function of the volume of water pumped. Once serial sampling begins, the
frequency at which serial samples are collected and analyzed will be left to the discreﬂon of the

Team-Loades {see-Sasliont—7} but will be performed a minimum of three times
during a sampling round.

The Permittees will use appropriate field methods to identify stabilization of the following field
indicator parameters: pH, shieride -divalent-satens-{hardnass)alkalinitytolal o, p. Eh;
temperature, specific conductance, and specific gravity.

e~ R | e R :...:.“'..!!.

The three field indicator parameters of temperature, specific eendunetancaconductance-£h, and
pH will be determined by either an “in-line"” technique, using a self-contained flow cell, or an "off-
line" technique, in which the samples will be collected from a FaHes™-sample line at atmospheric
pressure. SSThe wen, divalent-calion shionde alkalinity -specific conductance: and specific
gravity samples will be collected from the Tellon™sample line at atmospheric pressure. Because
of the lack of sophisticated weights and measures equipment available for field density
assessments, field density evaluations will be expressed in terms of specific gravity, which is a
unitless measure. Density is expressed as unit weight per unit volume.

New polyethylene containers,_that are certified clean by the laboratory, will be used to collect
the serial samples from the T&Hen"-sample line.

erial samples

soﬂaksampae-oeueam.-umlllered ground—water will be used when determining temperature,

pH, specific conductance-£5, and specific gravity. Sample bottles will be properly identified and
labeled.

ﬁwmmammﬁumﬂmmmmmumﬂMMEMﬂMLmﬂm@uwwwmmm
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Waste Isolation Pilot Plant
Hazardous Wasle Permit
Movembes30. 2040 Janyary 31, 2012

solute-parameters{alkalinily-ehierde divalent-cations—andren}-Temperature, pH, and
specific conductance-£h, when not measured in a flow cell, will be measured at the approximate
time of serial sample collection. These samples will be collected from the unfiltered sample line.

Upon completion of the collection of the last serial sample suite, the serial sample bottles
accrued throughout the duration of the pumping of the well will be discarded. No serial sample
bottles will be reused for sampling purposes of any sort. However, serial samples may be stored
for a period of time depending upon the need. Standard Operating Procedures (see Table L-3)
VWHER Pracadure WR-02-E0M1008-defines the protocols for the collection of final and serial
samples and analgs: \MQP MMWMM&MQGWW@
FRalysis s s =

mﬂ&aﬁ%&m@ﬁummmmm&pmﬂwwmtm
halgncisstorgaramealers {chignde divalentaahons, alkakmly, ardaron stabee—Shopi and
Mammmmwwwwhmmm

L-4c(2)(iii Final Sam

The final sample will be collected once the measured field indicator parameters have stabilized
(refer to Section L-4(c)(2)(ii)). A serial sample will also be collected and analyzed for each day
of final sampling to ensure that samples collected for laboratory analysis are still representative
of stable conditions. Sample preservation, handling, and transportation methods will maintain
the integrity and representativeness of the final samples.

Prior to collecting the final samples, the collection team shall consider the analyses to be
performed so that proper shipping or storage containers can be assembled. Table L-64 presents
the sample containers, volumes, and holding times for laboratory samples collected as part of
the DMP.

The monitoring system will use dedicated pumping systems and sample collection lines from the
sampled formation to the well head. Mea-dedicated-sample-sollecticalinestomthewell hoad-lo
the-samplecolleslion-area will be-discarded-aflar sach use-

Sample integrity will be ensured through appropriate decontamination procedures. Laboratory
glassware will be washed after each use with a solution of nonphosphorus detergent and
deionized (DI1) water and rinsed in DI water. Sample containers will be new, certified clean
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containers that will be discarded after one use. Ground-water surface elevation measurement |
devices will be rinsed with fresh water after each use. Non-dedicated sample collection manifold
assemblies will be rmsecl wmmgauana-ethesh *am manmseé ggggrdancg with SOPs

- L ik 2 - it ates-after
each use. The exposed ends will be capped oﬂ dunng storage Pnor lo the noxt use of the
sampling manifold, it will be rinsed a second time with DI water and a-5lank rinsate blank
sample will be collected to verify cleanlinessdesentamnation,

Water samples will be collected at atmospheric pressure using either the filtered or unfiltered

Telen™-sampling lines-branching fram-the-main-sample-line, Detailed protocols, in the form of
SOPs (see Table L-3) define how pressdures, -assure-thatfinal samples will be collected in a

consistent and repeatable fashion WP Precedure WR-L2EMI006 dalines theraquiremants

lorsalleshen-allinalsamples for analyses.

Final samples will be collected in the appropriate type of container for the specific analysis to be
performed. The samples will be collected in new and unused glass and plastic containers (refer
to Table L-64). For each parameter analyzed, a sufficient volume of sample will be collected to
satisfy the volume requirements of the analytical laboratory (as specified by laboratory
Standard Operating Rrocedures-{S0Ps]). This includes an additional volume of sample water
necessary for maintaining quality control standards. All final samples will be treated, handled,
and preserved as required for the specific type of analysis to be performed. Details about
sample containers, preservation, and volumes required for individual types of analyses are
found in the applicable SOPspracaduses generated, approved, and maintained by the contract |
analytical laboratory.

2. L} et f‘_‘!! _‘:‘:!:!:‘!':‘ = R e R e R Sl L
prosadure s complated-the final sample will becollactad.

Final samples will be sent to the analytical seat-ast-laboratories and analyzed for paramelers
and hazardous conslituents specified in Part 5, table 5.4a and 5.4b.

Duplicates of the final sample will be provided to WIPP Froiect oversight agencies whenas
requested_ by the Pamnilteas or NIMED.

WResulting wastes resulling from the sampling and field analysis of groundwaler are disposed

of ln accordanoe with tl'leWIPP _S_QPs {§ee Table L- 31 Qraoeducem.?-ﬂc-@# AR

.m-ﬁw—mu‘ oy 4. A Bk WasheAt \3epis SRl - alop- - Saal o2
L T e T et LR DIERR P
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Many of the chemical constituents measured by the DMP are not chemically stable and require
preservaﬂon and special handting techniques. Sanplas raqulting aeidmcation will be treated

as requoslad byw.mlabomlowmmi P

The analytical seniract laboratory receiving the samples will use praseduras that prescribe the
type and amount of preservative, the container material type, and-the required sample volumes
that shall be collected, and the shipping requirements. This information will be recorded on the
Final Sample Checklist for use by field personnel when final samples are being collected, The
Permittees will follow the EPA "RCRA Ground-Water Monitoring Technical Enforcement
Guidance Document,” Table 4-1 (EPA, 1986), whenif laboratory SOPs do not specify sample
container, volume, or preservation requirements. WIPP SOPs (see Table L-3) provide
insiructions 1o ensure proper sample preservation and shipping.

The sample tracking system at the WIPP facility useswilluee uniquely numbered chain of
custody/ {ColC} Fosme and request for analysis -(ColC/RFA) formstRFA) Fasms, The primary
consideration for storage or transportation is that samples shall be analyzed within the
prescribed holding times for the analytespasameatess of interest. WIPP SOPs (see Table L-3)
Pracedure WP 02-EM3001 provides instructions to ensure proper sample tracking protocol.-A

To ensure the integrity of samples from the time of collection through reporting date, sample
collection, handling, and custody shall be documented. Sample custody and documentation
procedures ior EM-aampllng and analysis actwmes ara detailod |n WIPP tasmw_S_Q_a.lm

Table L-3).Free 8

..._ + o by frt P e G e R Myl i Ay o b = al R

Standardized forms used to document samples will include sample identification numbers,
sample labels, custody tape, the sample tracking -datzleg-beeks, and ColC/HFA the request-fos
- An example form 15 shown in Figure L-13.The
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Sample Numbers and Labels

A unique sample identification number will be assigned to each sample sent to the laboratory for

analysis. hea loam Laades {see-Bachon- L7+ wil 3s6ign ihe-avmbes pror 1o 6ample
soliscton- The sample identification numbers will be used to track the sample from the time of
collection through data reporting. Every sample container sent to the laboratory for analysis will
be identified with a label affixed to it. Sample label information will be completed in pessanent,
indelible ink and will contain the following information: sample identification number with sample
matrix type; sample location; analysis requested; time and date of collection; preservative(s), if
any; and the sampler's name or initials,

Custody Seals

Custody seals will be used to detect unauthorized sample tampering from collection through
analysis. For example, The-custody seals [hal arewiil&e adhesive-backed strips that-are
destroyed when removed or when the container is opened. The seal will be dated, initialed, and
affixed to the sample container in such a manner that it is necessary o break the seal to open
the container. Seals will be affixed to sample containers in the field immediately after collection.
Upon receipt at the laboratory, the laboratory custodian will inspect the seal for integrity; a
broken seal will invalidate the sample.

Wmmmmmiwmmmw
includes the following information: ColC/RFA form S-ekG-number;-HEA Mo --date sample(s)
were sent to the lab; laboratory name; acknowledgment of receipt or comments; well name and
roundnurrbcf.Smhwdesvﬂllhdicaiamewenbcaﬁon;megeobgchmaﬂonwherem
water was collected from, the sampling round number; and the sample number, The code is
broken down as follows:

WQ6'C*R2°N1*

A  Well identification (e.g., WQSP-6 in this case)
Geologtc formation (e.g., the Culebra in this case)
 Sample round no, {F!ound 2)

4 Ssample no. (N1)

To distinguish duplicate samples from other samples, a “D" is added as the last digit to signify a
duplicate. Sample trackingS¥+L8 information will be completed in the field by the sampling team,

acking is monitorgd A L
B_th 01' these gmgmg is are |nglg|g§g in Ihe data pac g§ gm] g] mg Q _MIQQ!M
itor assa he hn r‘s ir amples are
4L ' h
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A ColC/HEAs-HEA-and Lol form will be completed during or immediately following sample

collection and will accompany the sample through analysis and disposal.-As-example-of-he
 ~The CofC/AFA REA-and-ColG

form will be signed and dated each time the sample custody is transferred. A sample will be
considered to be in a person's custody if: the sample is in his/her physical possession; the
sample is in his/her unobstructed view; and/or the sample is placed, by the last person in
possession of it, in a secured area with restricted access. During shipment, the carrier's air bill
number serves as custody verification. Upon receipt of the samples at the analytical laboratory,
the laboratory sample custodian acknowledges possession of the samples by signing and
dating the_ColC/HFA form. HEA-and CaiC-The completed original (top page) of the ColC/HFA
REA-and ColG-will be returned to the Parmittees Team-Leadeswith the laboratory analytical
report and becomes part of the permanent record of the sampling event. The ColC/HFA REA
ane-Lol-form also contains specific instructions to the analylical laboratory for sample
analysis, potential hazards, and disposal instructions.

L-4c(3) Laboratory Analysis

Analysis ol samplas will be padonned-b‘_.r wm—uem witl e
SpE6 OGS & = se-selected to be consistent with EPA
recomendad proceduras in sw Bda (EPA 1996) Additional detail on analytical techniques

and methods will be given in laboratory SOPs. |n Part 5. Tables 5.4.a and 5 4 b L-3-presents the
analytical parameters and hazardous constituents for the WIPP DMP,

The Permittees will establish the criteria for laboratory selection, including the stipulation that
the laboratory follow the procedures specified in SW 846 and that the laboratory follow EPA
protocols unless alternate methods or protocols are approved by the NMED. The analytical
selested laboratory shall demonstrate, through laboratory S&Re, 1hatSOPs that it will follow
appropriate EPA SW 846 requirements and the requirements specified by the EPA protocols
unless altemnate methaods or protocols are approved by the NMED. The analytical laboratory
shall also provide documentation 1o the Permittees describing the sensitivity of laboratory
instrumentation. This documentation will be retained in the WIPP facility Oeperating Firecord,
and-willbbe avalable-lor raview uponreguest by NIMED. Instrumentation sensitivity needs to be
considered because of regulatory requirements governing constituent concentrations in ground
water and the complexity of brines associated with the Culebra groundwaleWiER repasiiony,

labora wﬂl ma nlasn documentation of sample handling and custo nalytical |

internal i n da Ad' all | ill analyze Cs i
B grmal Drog for i 3 ana 3 3
res M aenwr nmen I laan QC sample analyse nd any n a ueclw
gg];_qns that were Qerm[mﬂ In the event that more than one ana!ﬂlcal laboratory is used (e.Q.,

for ;[lﬂ'grgm anal !§g§1, g ggg will hagg ;he rgggg@@l:i@g §Q§§I‘| @g g@gg, MMM
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: ad-A copy of the laboratoryFhe
SOPs Mmmmmnmm qul be rnalnlalned in-a-file-in -WIPP facility
filesthe-eparating record-by-the Permitiess, The Permittees will provide NMED with an initial set
of applicable laboratory SOPs for information purposes, and provide NMED with any updated
SOPs on an annual basis by January 31.

Data validation will be performed and r ed in the Annual Culebra Gr. water Ae
mll ga marntgtned |n the WIPF' fmuv Oueraging E ggm en-behau-at-me-ﬂenmteea-by-me :

-4d S i Groundwaler Elevation Monitering Equipment Calibrati
Reguirements
The equipmam used to oollect data for mwasammss DMP will be calibrated in accordance
: z = aloew. The Permittees EM-Sestisn

will be responsibla for calibraling naaded equipment on schedula and, in-aseardanse-with
SA-EFOG : sible for maintaining current calibration

The equipment used in taking ground-water surface elevation measurements will be maintained
in accordance with WIPP 1gcmg §QPs [geg Igp g g 31, Pmemwmom E_A-gurrant

= B-FRchH = SRg-eet .ThaPEl"I"I'IIl’tEE§EM
Seehen—wil[ be respansuble ior nsunug eaubmmg-the-needed-equlpmenl is calibrated on
schedule in accordance with -SOPswsitten-preseduras, The Permmiliees EM-Sestiss-will also be
responsible for maintaining copies of records of the most recen! susrani-calibration-recards for
each piece of equipment.
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: b \-ec:as part of the DMP wil
be avaluated uslng appropriate staﬁstiml tachniquea The folowhg speclﬂas the statlstlcal
analysis to be perfon'ned by the P_g;_rn_ng_ﬁ_ _Stal o
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rnstias _ Ifled in Soshen-sre-ot-m“sutmml Analysis of Ground gWatar Monitoring
Data at RCRA Facllltlea (EPA, 20091888), will- be-usad-io-chack-loroulliers.

Prior to THLU mixad waste receipt, measurements were made of each background ground-water
MMMthhﬂeﬂiwaL-mmmnmm

513 NCE ing a-sighitisantincrease at-any-gl the DMWs
monuamguo{ud.ﬁmdhzousowmcrmmomwcmwsemn.mm
shall be resampled and an analysis performed as soon as possible, in accordance with

20.4.1.500 NMAC (incorporating 40 CFR §264.98(g)(32)). The results of the statistical
comparison will be reported annually 1o-» the NMED in the Annual Culebra Groundwater Site
under 20.4.1.500 NMAC (incorporating 40 CFR §264.98(g)).-# Octabas
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L-5 Heporing

L-5a  Laboratory Data Reports

Laboratory data will be provided in electronic and hard copy reports to the Permittees-
Labaratory dala (epone will be lorwarded 1o 1he-T aam Laader 1eee Becton L7} and NMED and
will contain the following information for each analytical report:

» Abrief narrative summarizing laboratory analyses performed, date of issue, deviations
from the analytical method, technical problems affecting data quality, laboratory quality
checks, corrective actions (if any), and the project manager’s signature approving
issuance of the data report.

« Header information for each analytical data summary sheet including: sample number
and corresponding laboratory identification number; sample matrix; date of collection,
receipt, preparation and analysis; and analyst's name,

s Parameler and hazardous consliluenisAnalvtical parameles, analytical results, reporting
units, reporting limit, analytical method used.

= Results of QC sample analyses for all concurrently analyzed QC samples.
All analytical results will be provided to NMED zs specifieds in he Permil Pant 5.

Analytical results for hazardous constituents from sess-annual ground-water sampling activities
will be compared and interpreted by the Permitiees Team Leaderthrough generation of
statistical analyses as specified in Section L-4e. The Permitiees Team Lasdeswill perform
statistical analyses; the results will be included in the Annual Culebra Groundwalter Heport
ABER in summary form, and will also be provided to NMED as specified in Permit Part 5.

L-5¢ _ Semi-Annual Groundwater Surface Elevation Repor and Annual Culebra Groundwaler
Site-Eavanmaenial Report

Data collected from this DMP will be reported to NMED as specified in Permit Part 5.0 (he
Annual Culebra Groundwater Report-and-ts-the-EM-Managerand-NMERn-the- ABER. The
reportASEH will include all applicable information that may affect the comparison of background
ground-water quality and ground-water surface elevation data through time. This information will
include but is not limited to:

o  DMW and WLMP widell configuration changes that may have occurred from the time of
the last measurement (i.e., plug installation and removal, packer removal and
reinstallation, or both; and the type and quantity of fluids that may have been introduced
into the test wells).

« _PAsysumping activities that may have taken place since publication of the last annual
report (i.e., r2laled o ground-water quality sampling, hydraulic testing, and shaft
installation or grouting-astwstias) that may have taken place snce the last annual
qroundwater regor].
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Ievanon which is not a nbulable to snle sts t b: '  the si

logi m ds 2 ft in a DMP well over the course of the period covered
b lebr. ndwater Repo is indicatechangesin =~~~
rechar: d| h I Id aft mptions re i P well placement
5270.41131(211.
» Iits e annu easurements of densiti

» _Annotated hydrographs.
» Groundwater flow rate and direclion.

» Potentiometric surface map generated usinag lhe following steps:
- _Examine hydrogrgghs to |dgn!|fg monm hgwng the Igrggst number of Culeb[a wate

evels a
events.

Convert water levels { ubj 0 i I h ing flui

densities appropriate to the date.

Fit trend surface through freshwater heads.

- Extrapolate the trend surface to the boundaries of the model domain used for the

current Performance Assessment Baseline Calculations (PABCs) and define initial
fixed-head boundary conditi n d surface.

optimize ma mgdgl ggungary Dggg tmmprove the fit uf the model to the lreshwglar

heads at the wells usin timization software interactively with MODF

- Hun MODFLOW with optimal boundary conditions fit.
- Contour MODFLOW head results on WIPP site.

Co icle pa d travel lime from the Waste Handling Shaft to the LWA
Boundary.
Data analysis that will acc ny the io

« Measured versus modeled scatter plot diagram
s Fr f modeled h idual

Modeled residual freshwater head at each well
e E ations for modeled misfit residuals greater { 16.4 feel (5 meters).
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The DMP data used in generating the Annual Culebra Groundwater ReportASER will be
maintained as part of the WIPP {acility Oeperating Hrecord and will be provided to NMED for
review as specified in the permit.

-6 em

Records generated during ground-water sampling and water level greusd-walessudase
slevatien-monitoring events will be maintained in either the-fermi-project files -at the Permittees
facility or the rating Recordin-the-EM-sestion. Project files resards-will include, but are not
limited to:

+ Sampling and Analysis Plans (SAPs)

« SOPs

o Field Data Entry Sheets

«—CofC/SH-Bs

RFA and-Colc-forms

Centract-Analytical Laboratory Data Reports
Variance Logs and Nonconformance Reports
Corrective Action Reports.

etac]mn Monitoring Progr. gl_'_r] monllcnng, testing, and ana!ﬂlcal data These-and allraw
Fnalvlical-recordsgenerate EoRIURGHeR g—andWLMPgal
gtound—watewu:ﬁaee-deua-&ionmmﬂoﬂag‘mﬂ be mam;amed in thg WIPP fgglhly Oger_a; g
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Data Qualily Obeclives (DQOs) are qualitative and quantitative statements that specify the

quality of data required to support project decisions. DQOs have been will-be-established to
ensure thal the data collected will be of a sufficient and known quality for their intended uses.
The overall DQOs for this DMP are shown in the following sections.
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L-7a(1)(ii ter Level Monitoring Proaram

Colle urate and defensible data of know ality that will be suffici ss th

aroundwater flow direction and rate at the WIPP facility.

L-7a(2) Quality Assurance Objectives

ccur recisi Ia anass represen llveness ncl mpara "I

L-7a86(24)(i) Accuracy

Accuracy is the closeness of agreement between a measurement and an accepted reference
value. When applied to a set of observed values, accuracy is a combination of a random
component and a common systematic error (bias) component. Measurements for accuracy will
include analysis of calibration standards, laboratory control samples, matrix spike samples, and

surrogate spike recoveriessasmples. The bias component of accuracy is expressed as percent
recovery (%R). Percent recovery is expressed as follows:

(measured sample concentration)
true concentration

%R = x 100

Field measurements will include pH, Specific Conductance (SC, temperature, Ehspecilic
gravity; and static ground-water surface elevation. Field measurement accuracy will be
determined using calibration check standards. Thermometers used for field measurements will
be calibrated to the National Institute for Standards and Technology (NIST) traceable standard
on an annual basis to ensureassuss accuracy. Accuracy of ground-water surface elevation
measurements will be checked before each measurement period by verifying calibration of the
device within the specified schedule. WIPP document WP 13-1 outlines the basic requirements
for field equipment use and calibration. WIPP facility SOPs Presedura WR-10-AD3024 contains
instructions that outline protocols for maintaining current calibration of ground-water surface
elevation measurement instrumentation.-A-cureatrevisian-al lhis decument-ar precadurewill ba
maiptainad A fhe WIPR Operaling Ressd.
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-7ad8s(2H)(i)B cC Obijectives for Laboratory M rements

Analytical system accuracy will be quantified using the following laboratory accuracy QC
checks: calibration standards, laboratory control samples (LCS), laboratory blanks, matrix and
surrogate spike recoveriessamplos. Single LCSs and matrix spike and surrogate spike sample
analyses will be expressed as %R. Laboratory analytical accuracy is parameter dependent and
will be prescribed in the laboratory SOP.

L-7a85(2)(ii) _Precisio

Precision is the agreement among a set of replicate measurements without assumption or
knowledge of the true value. Precision data will be derived from duplicate field and laboratory
measurements. Precision will be expressed as relative percent difference (RPD), which is
calculated as follows:

|(measured value sample | — measured value sample 2)

RPD = x 100

average of measured samples 1+ 2

L-7a8b(2)(i(A) Precision Objectives for Field Measurements

Specific conductance, Psscisinn-ol-tiold-measuremants-obwalor-guality-paramelers-wiHnest-oF
axcaed required repering levels-SC-pH, and temperature: and-aptierally E5 will be measured
during well purging and after sampling. SC measurements will be precise to +10% pH to 0.10
standard ssit-unit. specific aravity to 0,01 by hydrometer and-and temperature to 0.10 degrees
Celsius (°C). Water-level measurements will be precise to + 0.01 ft. The precision of waler
density measurements, when measured in the field using down hole instrumentation, will be
determined on a well-by-well basis and aad-will resull in no more than a « 2 It of error In the
derived fresh-water head.Eh-te-10 millivelts{mVi:

-7a i}{B) Precisi r
Precision of laboratory analyses will be determined by analyzing a LCS and a lab control

sample duplicate (LCSD) or by analyzing one of the field samples in duplicate depending on the
rggu:rgme;ﬁ of the particular standard method. The nrecgion is megsured as lhe RF'D of the
ies for h kel:IL SJL ir rl Fl f li ampl u

EGS&a:—a mmmum#equene',&ei—i mé@greana-wam

mmmmwammmm pe#emmg-pep . Iuealeanal-,‘ses-el- : eankel
S RS e Fents-witl-be-axpre R#25-Laboratory analytical precision is
also parameter dependent and will be prascnbed m laboratory SOPs.

L-7a8u(23)liii) C ination

In addition to measurements of precision and bias, QC checks for contamination will be
performed. QC samples including trip blanks, field blanks, and method blanks will be analyzed
to assess and document contamination attributable to sample collection equipment, sample
handling and shipping, and |laboratory reagents and glassware. Trip blanks will be used to
assess volatile organic compound (VOC) sample contamination during shipment and handling
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and will be collected and analyzed at a frequency of 1 sample per sample shipment. Field
blanks will be used to assess field sample collection methods and will be collected and analyzed
at a minimum frequency of one sample per 20 samples (five percent of the samples collected).
Method blanks will be used to assess contamination resulting from the analytical process and
will be analyzed at a minimum frequency of one sample per 20 samples, or five percent of the
samples collected. Evaluation of sample blanks will be performed following U.S. EPA “National
Functional Guidelines for Organic Data Review" (EPA, 12921881) and “National Functional
Guidelines for Evaluating Inorganics Analyses" (EPA, 20044888). Only method blanks will be
analyzed via wet chemistry methods. The criteria for evaluating method blanks will be
established as follows: If method blank results exceed method reporting limits, then that value
will become the detection limit for the sample batch. Detection of analytes of interest in method
blank samples may be used to disqualify some samples, requiring resampling and additional
analyses on a case-by-case basis.

L-7a8b(24)(iv) Completeness

Completeness is a measure of the amount of usable valid data resulting from a data collection
activity, given the sample design and analysis. Completeness may be affected by unexpected
conditions that may occur during the data collection process.

Occurrences that reduce the amount of data collected include sample container breakage
during sample shipment or in the laboratory and data generated while the laboratory was
operating outside prescribed QC limits. All attempts will be made to minimize data loss and to
recover lost data whenever possible. The completeness objective for analysis of Part 5, _Table
5.4a paramelers rencitical-measuiemente-{theticld-measuramentstwill be 90 percent and 100
percent analysis of Part 5, Table 5.4.b hazardous conslituents, JareHbeal-maasuemente-{rey
eompliance-dala)-If the completeness skjestiva-obiective lor Part 5 Table 5.4.b hazardous

constituents is not met, the Permitlees WiRE EM-Manageswill determine sa-behalfalthe
Papmitess the need for resampling on a case-by-case basis. Numerical expression of the
completeness (%C) of data is as follows:

___number of accepted samples
total number of samples collected

L87ab{26)v] R tati

Representativeness is the degree to which sample analyses accurately and precisely represent
the media they are intended to represent. Data representativeness for this DMP will be
accomplished through implementing approved sampling procedures and the use of validated
analytical methods. Sampling procedures will be designed to minimize factors affecting the
integrity of the samples. Ground-water samples will only be collected after well purging criteria
have been met. The analytical methods selected will be those that will most accurately and
precisely represent the true concentration of analytes of interest.

F aler level en il ntali sisa litativ lhal ribes the extent

SOPs far meg;,u[emenl gﬂ_,ure that samples are reoresantalive of sile conditions,
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L-7a8B(2€)(vi) Comparability

Comparability is the extent to which one data set can be compared to another. Comparability
will be achieved through reporting data in consistent units and collection and analysis of
samples using consistent methodology. Aqueous samples will consistently be reported in units
of measures dictated by the analytical method. Units of measure include:

* Milligrams per liter (mg/L) for alkalinity, inorganic compounds and metals

s Micrograms per liter (ug/L) for VOCs_and semivolatile braanic compounds (SVOCs).

Culebra g&round-water surface elevation measurements will be expressed as equivalent
freshwater elevation in feet above mean sea level.

L-7bé&s De

The_approved ground-watermoniterng-systom-was-design for L is specified in this

Permit. Modifications to the DMP will be processed in accordance wtth Bt Ak
MMW—G&&W@ 4.1.900608 NMAC (incorporating 40 CFR
§§-5 - Subpant b ang 270.42) 06450 thrauah Sad 804

L-7c84 Instructions, Procedures, and Drawings

The Previsions-and-responsibiliiesforthe-preparation and use of instructions and procedures at
the WIPP iacility are outlined in the WIPP facility document WP 13-1(see Table L-3). AAny
activities performed for the DMP greund-watermenitorias that may affect ground-water data
quality will be performed in accordance with decurented-and-approved procedures which
comply with the Permit-and-the-requirements-af-20.4-1-600- NMAC-(incorparating 40-CFR-§264
Subpad F),

mrmmmmmnammmmm

unique-1e-the DMP.will be-contralied by the-ES&H-at WIPP. The-procedures-are-sulficiently
detaled and nslude, when applcable-guantilalive er guslitative-asseptance crlena

WWW%WMWMM

L-7d&s Document Control
Permittess Desument-centrals-will ensure that the latest approved versions of WIPP facility

SOPs gresedur=swill be used in performing ground-water monitoring functions and that
obsolete materials will be adequately identified or removed from work areas.

L8 Conlrol-otWetk-Rrocasses

Processceniel reguirements —gehned « WP dagumant WP 1310 aramet, and will-sortipus 1o
Be mal-dasthis DR & cuprent ravms s o b 1 daeaman wil Be-mdimiarims i tha R E
Gpesalmg HReood
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Inspection and surveillance activities will be conducted as outlined in WIPP document WP 13-1
(see Table L-3), The Eggmmm@#seeacmml] be responaible for porforrnlng tha
applicable WIPP facilily SOPs +epestions

prescfieh will B s espaiindle o b
deterrmined im%eﬂammby#@@mmggﬂmmrw%m mlor
lhe-DMP-vﬂll-dem ot

=718k llecti

WIPP document WP 13-1 (see Table |-3) outlines the basic requirements for control and
calibrating monitoring and data collection (M&DC) equizment. M&DC equipment shall be
properly controlled, calibrated, and maintained according to WIPP facility SOPs (see Table L-
J|Precodura WP 10.AD3029 to ensure continued accuracy of ground-water monitoring data.
Results of calibrations, maintenance, and repair will be documented. Calibration records will
identify the reference standard and the relationship to national standards or nationally accepted
measurement systems. Records will be maintained to track uses of M&DC equipment. If M&DC
equhrrmhbmdhbemnotm mwmmuwwnwmm:um

ﬂmﬁMWipﬂmWP 13-1 seeh_bmumwmmm
WiRE i B e meentemmg

mmmméquipmt tha! does not conform to spaclfied raqulramenta wl[l ba
controlled to prevent use. The disposition of defective items will be documented on records
traceable to the affected items. Prior to final disposition, faulty items will be tagged and
segregated. Repaired equipment will be subject to the original acceptance inspections and tests
prior to use, A-sutrant-ievision-of this-document-will be-maintainad i tha WIRR Oparating
Hacord

L-7hi Corrective Action

Requirements for the development and implementation of a system to determine, document,
and initiate appropriate corrective actions after encountering conditions adverse to quality at lhe
WIPP facility are outlined in WIPP document WP 13-1 (see Table L-3). Conditions adverse to
acceptable quality will be documented and reported in accordance with corrective action
procedures and corrected as soon as practical. Immediate action will be taken to control work
performed under conditions adverse to acceptable quality and its results to prevent quality
degradation. A curieat-iavieien ol lhis document will ba-manlaned w-tho WIRE Qperaling
Recoid.
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WIPP document WP 13-1{see Table L-3) outlines the policy that will be used at the WIPP facility
regarding identification, preparation, oollectwn. storage. malmananca. dnsposrtion, and
permanent storage of QA records.-A-s4 aeh 4 Hhe

Records to be generated in the DMP will be specified by procedure. QA and RCRA operating
records will be identified. This will be the basis for the labeling of records as “QA" or “RCRA

operating record” on the Environmental Moniloring Records Inventory and Disposition Schedule
EMARHS,
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Table L-1

Wasle Isolation Pilot Plant
Hazardous Waste Permit

Nevormbes 382030 snuary 31, 2012

Hydrological Parameters for Rock Units aAbove the Salado at WIPP

Hydraulic Storage
Unit Conductivity Goglhoient Thickness Hydraulic Gradient
Santa Rosa 2x10%102x 107  |&seailis Oto91m 0.001 (5)
m/s (1) (2) AT At
P AL T
Dewey Lake 107 mis Specific 152 m 0.001 (5)
slorage
1x10°
(1/m) (2)
Forty-niner [1x 10" 1t01x10™"" |Specific 131023 m NA (6)
m/s (anhydrite) storage
1x10° m/s 1x10™°
(mudstone) (2) (1/m) (2)
Magenta |1x10®%101 x 10°°* {Specific 71085m 306
m/s (2) slorage
1x10™°
(1/m) (2)
Tamarisk  |1x 10101 x 107" |[Specific 261056 m NA (6)
m/s (anhydrite) slorage
Rustisr 1x10° mis 1%10°°
(mudstone) (2) (1/m) (2)
Culabra 1x107%10 1 x 10°°® |Spacific 41011.6m 0.003 1o 0.007 (5)
m/s (2) slorage
1x10°
(1/m) (2)
Los 6x 10101 %10 |Specific 291038 m NA (6)
Medanostn [mis1.5x10 " to slorage
pamed 1.2 % 107" m/s (basal [1x 10"
lawar interval) (1/m) (2)
(PR

Malrix characteristics relevant to fluid flow include values used in this table such as permeability, hydraulic
conductivity, gradient, elc.)

Table Notes:

(1) The Santa Rosa Formation is not present in the western portion of the WIPP site. It was combined with the
Dewey Lake Red Beds in three-dimensional regional groundwater flow madeling (Corbet and Knupp, 1898),

and the range of values entered here are those used in thal study for the Dewey Lake/Triassic
hydrostratigraphic unit.

(2) Values or ranges of values given for these eniries are the values used in three-dimansional regional

groundwater flow modeling (Corbet and Knupp, 1996). Values are estimaled based on literature values for
similar rock types, adjusted to be consistent with site-specific data where available. Ranges of values include
spatial variation over the WIPP sile and differences in values used in different simulations o test model

sensitivity to the parameter,

PERMIT ATTACHMENT L

Page L-49 of 8753

 Formatted Table



Waste Isolation Pilot Plant
Hazardous Waste Permit
- nuary 31,201

QHDWWNMWMWWﬂMMM
han«nﬁwﬁy-&

mmmmmmmmmmnmmm -
Thickness-alhe-Dewey-Lake-is-a6limalad-o-be-340 melers-athe-senierat he- WIRRslle-and-he-range-of

abhydianie seadastivby vataae dead Gy Lorbet ek LRYBE
P0G e the pembinad Deaway Lakellrasss umb

________________________ | Comment [r7): RM Change
changa in horizontal distance. Values given in these enlries are determined from potentiometric surfaces. The

range of values given for the Culebra reflects the highest and lowest gradients observed within the WIPP site
boundary. Values for the Dewey Lake and Sanla Rosa are assumed lo be the same as the gradient determined
from the water table. Note that the Santa Rosa Formation is absent or above the water table in most of the
mnlmlad area, and that the concept of a horizontal hydraulic gradient Is not meanlngful for these ramons

B i Comment [r8): RM Change
hydraulic gradient is not applil:abia { _

Sources: Beauheim, 1986; Domenico and Schwariz, 1990; Domski, Uplon, and Beauheim, 1996; Earlough, 1977,
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WIPP Ground-water Detection Monitoring Program Sample Collection and Ground-water Surface
Elevation Measurement Frequency

Installation

l

Frequency

Ground-water Quality Sampling

DMW s DM anaaiinmg wells,

ASamiannually

L speaaial ragunel ol

Ground-waler Surface Elevation Monltoring

MW SHME rmandaoung wirks

Monthly and prior to sampling events

WLMP Wells (see Table L 4)Alathes WHRE
T e SR

Monthly

il e e ogil i GBI et s

(2

B ]
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Table L3
Siandard Operating Procedures Applicable to the OMP

Number

Title/Description

WP 02-EM1005

Groundwater Serlal Sample Analysis: This procadure provides general instructions necessary to
perform lleld analyses of serial samples in support of the DMP, Serial samples are collected and
analyzed al the fleld laboratory for field indicators. Serial sample resulls help determine il pumped
groundwaler is representative of undisturbed groundwater within the formation.

WP 02-EM1006

Final and Serlal Sample Collection: This procedure describes the sleps for collecting groundwaler
samples from the DMWs near the WIPP facility. Serial samples are collected and analyzed al the
Flald Laboratory until stabilization of the field paramelers occurs. Final samples lor Resource
Consarvation and Recovery Act (RCRA) analysas are collected and analyzed by a confract
laboratory.

WP 02-EM1014

Groundwaler Level Measurement: This document describes the method used for groundwaler
level measurements in support of groundwaler monitoring al the WIPP facility using a portable
slactronic waler-level probe.

WP 02-EM1021

Pressure Density Survey: This procedure defines the field methodology used lo delermine the
average density of fuid slanding In the well bores of groundwaler-lavel monitoring walls, The data
derived from the survay are used lo calculale equivalent freshwaler heads al non-detection
monitoring wells. Bacause most pressura densities are obtalned by Sandia National Laboralories
via pressure Iransducers installed in wells, this procedure is used lo oblain pressure densities at
waells not equipped with fixed transducers.

WP 02-EM1026

Water Level Data Handling and Reporting: This procedure provides instructions on handling
waler level data. Data are collected and recorded on field forms in accordance with WP 02-
EM1014. This procadure Is initiated when walls in the water survelllance program have been
measured for a given month.

WP 02-EM3001

Administralive Processes for Environmental Monitoring and Hydrology Programs: This procedure
provides the administrative guidance environmental monitoring personnel use to maintain quality
conlrol assoctated with environmenial monitoring sampling and reporting activities. This
adminlstrative procedure does not pertain lo volatile organic compound (VOC) monitoring, with
the exception of Section 5.0 which pertains to the regulatary reporting review process.

WP 02-EM3003

Data Validation and Verification of RCRA Consfituents: This procedure pravides Instructions on
performing verification and validation of laboratory dala conlaining the analytical results of
groundwater monitoring samples. This procedure is applied only to the non-radiological analyses
rasulls for compllance data associated with the delection monitoring samples. The dala reviewed
for his procedure includes general chemisiry parametars and RCRA constiluents,

WP-02-RC.01

Hazardous and Universal Waste Management Plan: This plan describas the responsibllities and
handling requirements for hazardous and universal wastes ganeraled at the WIPP facility. It is
meanl lo ensura that these wastes are properly handled, accumulated, and lransporied to an
approved Treatmant, Slorage, Disposal Facility (TSDF) in accordance with applicabla stale and
lederal regulations, U.S. Department of Energy (DOE) Orders, and Washington TRU Solutions
LLC (WTS) policles and procedures. This plan implements applicable sections of 20.4.1.100-
1102 New Mexico Administrative Code (NMAC), Hazardous Wasle Managemenl (incorporating
40 Code ol Federal Regulations [CFR] Parls 260-268 and 273).

WP 10-AD3029

Calibration and Conlrol of Monitoring and Data Collection Equipment: This procedure provides
direction for the control and calibration of Monitoring and Data Collection (M&DC) equipment al
the WIPP facility, and ensures traceability to NIST (National Institute of Standards and
Technology) standards, international standards, or intrinsic standards. This procedurs also
eslablishes requiremants and responsibiliies lor identifying recall equipment, and for obtaining
calibration sarvices for WIPP laciiity MBDC equipment.

WP 13-1

Washinglon TRU Solutions LLC Quality Assurance Program Description: This documant
eslablishas tha minimum quality requirements for Management and Operating Contraclor (MOC)

Pparsonnel and guidance for the development and implemantation of QA programs by MOC _
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2 Table L-4
3 u 1 isb

WELL ID WELL ID WELL 1D

AEC-7 H-17 SNL-15

c-27a7 H-19 pad* SNL-16

ERDA-9 I-461 SNL-17

H-02b2 SNL-01 SNL-18

H-03b2 SNL-02 SNL-198

H-04bR SNL-03 WaQsP-1

H-05b SNL-05 WQSP-2

H-06bR SNL-06 WQSP-3

H-O7b1 SNL-08 wasP-4

H-90R SNL-09 WQsP-5

H-10c SNL-10 WQSsP-6

H-11b4 SNL-12 WIPP-11

H-12 SNL-13 WIPP-13

H-15R SNL-14 WIPP-19

H-16
"H-19b0 monthly
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Table L-5
Details of Construction for the Six Culebra Detection Monitoring Wells

P DRILLING DEPTHS CASING PACKING
TOTAL INTO LOS feet (meters) bgs feet (meters) bgs feet (meters) bgs CULEBRA
NAME DATE DEPTH | penafioS DEPTH For | INTERVAL BRADY INTERVAL
(Figure) DRILLED | feet(meters) "™y 0™ | W ar | coming Bik FOR SAND PACK | GRAVEL | feet(meters)
bgs (meters) cAsiNG | SLOTTED | INTERVAL PACK bgs
SCREEN INTERVAL
WQSP-1 ﬁ‘ﬁ"tf“g::g L RO e 6963 ag%jﬁ_:_"lga? 737 (22546 | 70210727 | 64010651 55(1 b f’ 699 t0 722
Figure L-7 ~9~9~199 . ¥ (2121) 225548) ) (21410222) | (195 to 198) Sosa ) (213 10 2204)
September 6
WQsP-2 846 (256252 = 800 to 846 B11t0836 | 79010793 | 79310846 | B10.110833.7
Figure L8 [{uoudnand 12, 9) 123 (257) | 800 (244) | 544 10 258) | B46(258) | 54710255) | (24110242) | (24210258) | (247 10254)
- Ouwverags | (268) | 102y |83399(25 | 8331088070 | oo 00 | 84410869 | 82710830 | 83010880 | 84410870
Figure L9 |Joos ™ ' = 468) | (254 10 268) (257 10 265) | (25210 253) | (25310268) | (257 to 265)
Octaober 5 740-6 to 798 764 to 789
WQSsP-4 ol i 75210755 | 75510800 | 766to790.8
Figure L-10 |[uahand 10, | 800(244) | 92 (32%) | 740(226) | (2256710 | 800 (244) (23310 | 55610230) | (23010244) | (233 to 241)
1994, 243) 240%)
wasp-s | Qctober12 —— 7 64575 (19| 4810676 | ot oo | 64610671 | 62310626 | 62610681 | 4Blo674.4
Figure L-11 Ta??ﬁa«: 2u(z0.81) | "B208) | (198 to 206) (197 10 205) | (190t0 181) | (19110 208) | (198 to 205.6)
September 26 568267 to 567 to 570
WQSP-6 | throunhand 616618848 | 0 o | 5EE382(1 6176 6176.5 (18g) | 58110606 (173 10 57010 616.6 | 582 to606.9
Figure L-12 | October 3, +9) e 73412) (1734210 ey (177 10 185) g (174 1o 188) (177 to 185)
17453-4)
1994 188)
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Table L-54
Analytical Parameter and Sample Requirements
(10) (12) (13) (14) (15) (16) (17) (18)
PARAMETERS NO. OF VOLUME TYPE ACID WASH SAMPLE FILTER | PRESERVATIVE | HOLDING TIME
BOTTLES

Indicator' Parameters:

= pH - 25 mf® Glass Field determined | No? Field determined | None

« SC - 100 mi? Glass Field determined |No Field determined | None

« TOC 4 15 mi? Glass yes No HCI 28 days®

. ToN B 250l islase yos s oS0, pide2 F-days”
General Chemistry 1 1 Liter Plastic Yes No HNOs,4pH<2 not specified in
DMP
Phenolics 1 1 Liter Amber Glass Yes No Ha80,, pH<2 not specified in
DMP
Metals/Cations 2 1 Liter Plastic Yes No HNOs, pH<2 6 months®?
voc 4 40ml Glass No No HCL, ph<2 14 days®
VOC (Purgable) 2 40ml Glass No No HCL, ph<2 14 days®
VOC (Non-Purgable) |2 40 mi Glass No No HCL, ph<2 14 days®
BN/As 1 % Gallon Amber Glass Yes No None
TCLP 1 1 Liter Plastic Yes No HNO3, pH<2 7 days®
Cyanide (Total] 1 Liter Plastic Yes No NaOH, pH>12 14 days?
Sulfide 1 250 ml Amber Glass Yes No NaOH + Zn 28 days®
Acetate

Radionuclides 1 1 Gallon Plastic Cube Yes Yes HNO3, pH<2 6 months®

1= RCRA Detection Monitoring Analytes

2 = As specified in Table 4-1 of the RCRA TEGD

3 = Reduced holding time of 1 week for WIPP-specific Divalent cation 2 samples noted in the GMD

Note: Unless otherwise indicated, data are from DOE Procedure WP 02-EM1006 methods and are provided as information only.
Nole. Deviations from this lable are allowed with prior approval by the NMED.
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SYSTEM SERIES Lc‘aoup EORMATION MEMBER
RECENT RECENT SURFIC/AL DEPOSITS
QUATERNARY | PLEISTOCENE MESCALERO. GALICHE
GATURA
TERTIARY PLrgE‘ENE DGALLALA
TRIASSIC DOCKUM SANTA ROSA
DEWEY LAKE
Fony-riner
Magenta
RUSTLER Tamansk
Culehra
=
Z Los Medanos
2
o Upper
(o}

SALADO McNurr Potash
=z Lower
<
H
X
o CASTILE

- BELL
I CANYON
=
E z
z 2
= =
3 w CHERRY
9 & CANYON
2 S
o %
i
o BRUSHY
CANYON
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SYSTEM | SERIES | GROUP FORMATION MEMBER
| Recent | Recent - SURFICIAL DEPOSITS
ouatero. | PuBsTe: MESCALERQ CALICHE
ARY RENE GATUNA
TFRTIARY SL.;:::_:IGI: i OGALLALA
TRIASSIC DOCKUM SANTA ROSA
DEWEY LAKE
Forly-niner
Mageria
RUSTLER Tamansk
Culebra
g Unnamed
pr s Upper
Q
()
SALADO MeNutt Potash
-
s Lower
=
&
o CASTILE
BELL
- CANYON
< w =
o e
3 | SE
Z 3 = CHERRY
o CANYON
S | &=
(L]
| BRUSHY
CANYON
Figure L-3
Site Geologic Column
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VOLATILE ORGANIC COMPOUND MONITORING PLAN

Introduction

This Permit Attachment describes the monitoring plan for hydrogen and methane generated in
Underground Hazardous Waste Disposal Units (HWDUs) 3 through 8, also referred to as
Panels 3 through 8.

Monitoring for hydrogen and methane in Panels 3 through 8 until final panel closure, unless an
explosion-isolation wall is installed, may be an effective way to gather data to establish realistic
gas generation rates. This plan includes the monitoring design, a description of sampling and
analysis procedures, quality assurance (QA) objectives, and reporting activities.

N1i-2 Parameters to be Analyzed and Monitoring Design

The Permittees will monitor for hydrogen and methane in filled Panels 3 through 8 until final
panel closure, unless an explosion-isolation wall is installed. A "filled panel” is an Underground
HWDU that will no longer receive waste for emplacement.

Monitoring of a filled panel will commence after installation of the following items in each filled

panel:

substantial barriers
bulkheads

five additional monitoring locations.

The substantial barriers serve to protect the waste from events such as ground movement or
vehicle impacts. The substantial barrier will be constructed from available non-flammable
materials such as mined salt (Figure N1-1).

The bulkheads (Figure N1-2) serves to block ventilation at the intake and exhaust of the filled
panel and prevent personnel access. The bulkhead is constructed as a typical WIPP bulkhead
with no access doors or panels. The bulkhead will consist of a steel member frame covered with
galvanized sheet metal, and will not allow personnel access. HubberconveyorbaliFlexible
flashing will be used as a gasket to attach the steel frame to the salt, thereby providing an
effective yet flexible blockage to ventilation air. Over time, it is possible that the bulkhead may
be damaged by creep closure around it. If the damage is such as to indicate a possible loss of
functionality, then the bulkhead will be repaired or an additional bulkhead will be constructed
outside of the original one.

The existing VOC monitoring lines as specified in Attachment N, Section N-3a(2), “Sampling
Locations for Disposal Room VOC Monitoring”, will be used for sample collection in each
disposal room for Panels 3 and 4. The sample lines and their construction are shown in Figure
N1-3. In addition to the existing VOC monitoring lines, five more sampling locations will be used
to monitor for hydrogen and methane. These additional locations include:

the intake of room 1
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the waste side of the exhaust bulkhead,

the accessible side of the exhaust bulkhead,
the waste side of the intake bulkhead,

the accessible side of the intake bulkhead.

These additional sampling locations (Figure N1-4) will use a single inlet sampling point placed
near the back (roof) of the panel access drifts. This will maximize the sampling efficiency for
these lighter compounds.

N1-3 Sampling Frequency

Sampling frequency will vary depending upon the levels of hydrogen and methane that are
detected.

* |f monitored concentrations are at or below Action Level 1 as specified in Permit Part
4, Table 4.6.5.3, monitoring will be conducted monthly.

» |f monitored concentrations exceed Action Level 1 as specified in Permit Part 4, Table
4.6.5.3, monitoring will be conducted weekly in the affected filled panel.

N1-4 Sampling

Samples for hydrogen and methane will be collected using subatmospheric pressure grab
sampling as described in Environmental Protection Agency (EPA) Compendium Method TO-15
(EPA, 1999). The TO-15 sampling method uses passivated stainless-steel sample canisters to
collect integrated air samples at each sample location. Flow rates and sampling duration may
be modified as necessary to meet data quality objectives.

Sample lines shall be purged prior to sample collection.

N1-5 Sampling Equipment

Ni-5a  SUMMA?® Canisters

Stainless-steel canisters with passivated or equivalent interior surfaces will be used to collect
and store gas samples for hydrogen and methane analyses collected as part of the monitoring
processes. These canisters will be cleaned and certified prior to their use in a manner similar to
that described by Compendium Method TO-15 (EPA, 1999). The vacuum of certified clean
canisters will be verified upon initiation of a sample cycle. Sampling will be conducted using
subatmospheric pressure grab sampling techniques as described in TO-15.

N1-5b Sample Tubing

Treated stainless steel tubing shall be used as a sample path and treatment shall prevent the
inner walls from absorbing contaminants.

Any loss of the ability to purge a sample line will be evaluated. The criteria used for evaluation
are shown in Figure N1-5.
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Table Title
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0-2 Mine Ventilation Rate Testing Equipment
0-3 Active Disposal Room Ventilation Rate Log Sheet (Example)
ATTACHMENT O

WIPP MINE VENTILATION RATE MONITORING PLAN
O-1  Definitions

Compliance with the mine ventilation requirements set forth in Permit Part 4 and Permit
Attachment A2 requires the use and definition of the following terms:

Actual cubic feet per minute (acfm): The volume of air passing a fixed point in an excavation,
normally determined as the product of the cross section of the excavation and the mean velocity
of the air.

Standard cubic feet per minute (scfm): The actual cubic feet per minute passing a fixed point
adjusted to standard conditions. In the Imperial measurement system, the standard condition for
pressure is 14.7 pounds per square inch (psi) (sea level) and the standard condition for
temperature is 492 degrees Rankine (freezing point of water or 32 degrees Fahrenheit). The
greatest difference between acfm and scfm occurs in the summer when the pressure at the
repository horizon is about 14.2 psi and the temperature is about 560 degrees Rankine (100
degrees Fahrenheit). Then

1 scfm x (560/492) x (14.7/14.2) = 1.2 acim

A reasonably conservative conversion factor, therefore, is 1.2. Using this factor, 35,000 scfm is
very nearly 35,000 x 1.2 or 42,000 acfm.

Restricted Access: If the required ventilation rate in an active dispesal-room where waslie
disposal is taking place cannot be achieved or cannot be supported due to operational needs,
access is restricted by the use of barriers, signs and postings, or individuals stationed at the
entrance to the active disposal room when ventilation rates are below 35,000 scfm. Note: As
provided in O-3¢(2) entry to restricted access active rooms for the purpose of establishing
normal ventilation is allowed.

Shift: Those work shifts when there is normal access to the Waste Isolation Pilot Plant (WIPP)
underground.

Worker: Anyone who has normal access to the WIPP underground.
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0-2 Objective

The objective of this plan is to describe how the ventilation requirements in the Permit will be
met. This plan achieves this objective and documents the process by which the Permittees
demonstrate compliance with the ventilation requirements by:

* Maintaining an annual running average of 260,000 scfm through the underground
repository

¢ Maintaining a minimum of 35,000 scfm of air through the active dispesal-rooms where
wasle disposal is taking place and when workers are present in the rooms

This plan contains the following elements: Objective; Design and Procedures; Equipment
Calibration and Maintenance; Reporting and Record Keeping; Quality Assurance.

0-3 Design and Procedures

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

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

¢ Monitoring and calculation of the Running Annual Average of the Total Mine Airflow to
verify achievement of the 260,000 scfm minimum requirement

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

e Quarterly verification of the total mine airflow
O-3a  Test and Balance
0-3a(1) Test and Balance Process

The WIPP ventilation system and the underground ventilation modes of operation are described
in Permit Application A2-2a(3). The Permittees shall verify underground ventilation system
performance by conducting a periodic Test and Balance. The Test and Balance is a
comprehensive series of measurements and adjustments designed to ensure that the system is
operating within acceptable design parameters. The Test and Balance is an appropriate method
of verifying system flow because it provides consistent results based on good engineering
practices. The testing of underground ventilation systems is described in McPherson, 1993.
Once completed, the Test and Balance data become the baseline for underground ventilation
system operation until the next Test and Balance is performed.

The “Test” portion of the process shall involve measuring the pressure drop and air quantity of
every underground entry excluding alcoves or other dead end drifts. In addition, the tests shall
verify resistance curves for each of the main regulators, measure shaft resistance, and measure
main fan pressure and quantity. This is done at the highest achievable airflow to facilitate
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accurate measurements. From these measurements the frictional resistance of the system is
determined.

Pressure shall be measured using the gage and tube method, which measures the pressure
drop between two points using a calibrated pressure recording device and pitot tubes. Pressure
drops across the shafts shall be measured by either calibrated barometers at the top and
bottom of shafts or the gage and tube method. Airflow shall be measured using a calibrated
vane anemometer to take a full entry traverse between system junctions. Fan pressure shall be
measured using a calibrated pressure recording device and pitot tube to determine both static
and velocity pressure components.

Multiple measurements shall be taken at each field location to ensure accurate results.
Consecutive field values must fall within +5% to be acceptable. These data shall be verified
during the testing process by checking that:

« the sum of airflows entering and leaving a junction is equal to zero; and,
e the sum of pressure drops around any closed loop is equal to zero.

Once the measurements are taken, data shall be used to calculate the resistance of every
underground drift, as well as shafts and regulators using Atkinson's Square Law

P=Rx Q?

where the pressure drop of an entry (P) is equal to a resistance (R) times the square of the
quantity of air flowing (Q) through the circuit.

The “Balance” portion of the process shall involve adjusting the settings of the system fans and
regulators to achieve the desired airflow distribution in all parts of the facility for each mode of
operation. Particular emphasis shall be given to the active disposal room(s) in the Waste
Disposal Circuit to ensure that a minimum airflow of 35,000 scfm is achieved. The system
baseline settings for the current Balance shall be established from the previous Test and
Balance. Adjustments shall then be made to account for changes in system resistance due to
excavation convergence due to salt creep, approved system modifications, or operational
changes.

The Permittees shall use a commercially available ventilation simulator to process Test and
Balance field data. The simulator uses the Hardy-Cross Iteration Method (McPherson, 1993) to
reduce field data into a balanced ventilation network, including the appropriate regulator settings
necessary to achieve proper airflow distribution for the various operating modes. Once
balanced, the same simulator shall be used to evaluate changes such as future repository
development and potential system modification before they are implemented.

The Test and Balance process culminates in a final report which is retained on site. Following
receipt of the Test and Balance Report, the Permittees shall revise the WIPP surface and
underground ventilation system procedures to incorporate any required changes to the
ventilation system configuration. The Test and Balance data shall be used to adjust the
operating range of fan controls, waste tower pressure, auxiliary air intake tunnel regulator
settings, underground regulator settings, and door configurations. The model data and
procedure changes shall be used to establish normal configuration settings to achieve the
desired airflow in the underground. These settings shall then be modified by operations
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personnel throughout the year to compensate for system fluctuations caused by seasonal
changes in psychrometric properties, and to meet specific operations needs. This ensures that
the facility is operated at the design airflow rate for each ventilation mode.

0O-3a(2) Test and Balance Schedule

The Test and Balance is generally conducted on a 12- to 18-month interval, but in no case shall
the interval between consecutive Test and Balance performances exceed 18 months. This
interval is sufficient to account for changes in the mine configuration since over this period the
ventilated volume changes very little. The quality and maintenance of ventilation control
structures (e.g., bulkheads) is excellent, so leakage is small and relatively constant. Historic test
and balance results confirm that changes between test and balances fall within anticipated
values.

0-3b Running Annual Average of the Total Mine Airflow

0-3b(1) Monitoring Total Mine Airflow

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

0-3b(2) Calculation of the Running Annual Average of Total Mine Airflow

The Permittees shall calculate the running average flow rate on a monthly basis. The Permittees
shall use the logged runtime data for various modes of operation (as described in O-3b(1)) and
the nominal design flow-rates for the various modes presented in Table O-1 to calculate the
average monthly flow rate for the facility.

The average monthly mine flow rate is computed monthly using the following formula:

Monthly Average Flow Rate = {{[Normal Mode Run-time (hrs.) x 425,000 scfm]
+ [Alternate Mode Run-time (hrs.) x 260,000 scfm]
+ [Maintenance Bypass Run-time (hrs.) x 260,000 scfm]
+ [Reduced Mode Run-time (hrs.) x 120,000 scfm]
+ [Minimum Mode Run Time (hrs.) x 60,000 scfm]
+ [Filtration Mode Run-time (hrs.) x 60,000 scfm]}
/ 730 Hours per month.

The running annual average of total mine airflow annual average flow rate shall be calculated
using the monthly averages and the following formula:

Annual Average Flow Rate = X Monthly Averaqge for Previous 12 Months
12

The use of an average value of 730 hours per month in the monthly average calculation is
reasonable, given that all the numbers involved are very large and that the final use of the
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O-3c  Active Disposal Room Minimum Airflow

0-3¢(1) Verification of Active Bisgasal-Room Minimum Airflow

Whenever workers are present, the Permittees shall verify the minimum airflow through active
dispesal room(s) where waste disposal is laking place of 35,000 scfm at the start of each shift,
any time there is an operational mode change, or if there is a change in the ventilation system
configuration.

0-3¢(2) Measurement and Calculation of the Active Wasie Dispesal Room Airflow

The Permittees shall measure the airflow rate and use the room cross-sectional area to
calculate the volume of air flowing through a disposal room. The measurement of airflow shall
use a calibrated anemometer and a moving traverse (McPherson, 1993). Airflow measurements
shall be collected at an appropriate location, chosen by the operator to minimize airflow
disturbances, near the entrance of each active dispesal room. The excavation dimensions at the
measurement location are taken and the cross-sectional area is calculated. The flow rate is the
product of the air velocity and the cross-section area. The value shall be entered on a log sheet
(see Table O-3) and compared to the required minimum. The format and content of the log
sheet may vary, but will always contain the data and information shown on Table O-3. Working
values are in acfm and the conversion to scfm is described in section O-1 above.
Measurements shall be collected, recorded, and verified by qualified operators.

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

0-3d Quarterly Verification of Total Mine Airflow

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

O-4 Eauipment Calibration and Maintenance

Equipment used for the periodic Test and Balance, quarterly flow verification checks, and daily
verification of active disposal room flow rate shall be calibrated in accordance with appropriate
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WIPP calibration and data collection procedures. Work performed by subcontractors shall also
be calibrated to an equivalent standard. Equipment shall be inspected before each use to

ensure that it is functioning properly and that the equipment calibration is current. Maintenance
of equipment shall be completed by qualified individuals or by qualified off-site service vendors.

Equipment used to conduct the Test and Balance, Quarterly Verification of Total Mine Airflow,
and to determine the airflow through the active disposal room(s) are provided in Table O-2.

0-5 Reporting and Recordkeeping

0O-5a Reporting

The Permittees shall submit an annual report to NMED presenting the results of the data and
analysis of the Mine Ventilation Rate Monitoring Plan. In the years that the Test and Balance is
performed, the Permittees will provide a summary of the results in the annual report.

The Permittees shall calculate the running annual average mine ventilation rate on a monthly
basis and evaluate compliance with the minimum ventilation rate for an active room vestiation
rata-specified in 8-3b{2)Permit Section 4.5.3.2 on a monthly basis. Wheneverthe-evaluation-of
the-mine ventilalion menioing srogiam gatadentifies that the veallaticnales speciled in -
3b{2}-have-not-been-achieved.{The Permittees wit-aetifyshall report the Secretary in writing
within-seven-calendar-daysthe annual report specified in Permit Section 4.6.4.2 whenever the
evaluation of the mine ventilation monitoring program data identifies thal the ventilation rates
specified in Permit Section 4.5.3.2 have not been achieved.,

0O-5b Recordkeeping

The Permittees shall retain the following information in the Operating Record:
e The CMRO Log documenting the ventilation system operating mode.

» The underground facility running annual average mine ventilation rate on a monthly
basis.

» Active disposal room ventilation flow rate readings as documented on the Active
Disposal Room Ventilation Rate Log Sheet (Table O-3).

* The quanterly flow verification check and associated documentation.

These records will be maintained in the facility Operating Record until closure of the WIPP
facility.

0-6 Quality Assurance

Quality assurance associated with the Mine Ventilation Rate Monitoring Plan shall comply with
the requirements of the WIPP Quality Assurance Program Description (QAPD). The Permittees
shall verify the qualification of personnel conducting ventilation flow measurements. The
instrumentation used for monitoring both underground and active disposal shall be calibrated in
accordance with the applicable provisions of the WIPP procedures. The software used to
calculate the monthly and annual running averages and the ventilation simulation software
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programs shall be controlled in accordance with the WIPP QAPD and WIPP computer software
quality assurance plans.

Data generated by this plan, as well as records, and procedures to support this plan shall be
maintained and managed in accordance with the WIPP QAPD. Nonconformance or conditions
adverse to quality as identified in performance of this plan will be addressed and corrected as
necessary in accordance with applicable WIPP Quality Assurance Procedures.
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