
SUSANA MARTINEZ 
Governor 

DF J ,~ r•"~"'lJ"'"'~"'!i T"jJ v r~l- l , -"' 1 .. 'F.., tr.··~ ~"'(! :1 \._ ?:~:1 , A ,•,il/i 1\.:l':J.~ 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Office of the Secretary 

Harold Runnels Building 

DAVE MARTIN 
Secretary 

JOHN A. SANCHEZ 
Lieutenant Governor 

119Q Saint Francis Drive, PO Box 5469 
Santa Fe, NM 87502-5469 

Telephone (505) 827-2855 Fax (505) 827-2836 
www.nmenv.state.nm.us BUTCH TONGAGE 

Deputy Secretary 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

January 31,2012 

Edward Ziemianski, Acting Manager 
Carlsbad Field Office 
Department of Energy 
P. 0. Box 3090 
Carlsbad, New Mexico 88221-3090 

M. Farok Sharif 
Washington TRU Solutions LLC 
P. 0. Box 2078 
Carlsbad, New Mexico 88221-5608 

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 I.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 LLC (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 beiow, 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) clay 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, Cl, 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)(i)(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 20.4.1.90l.A(l0) 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) 4 76-6051. 

Sincerely, 

/:j <1..,\JWL )r\ ~ 
Dave Martin 
Cabinet Secretary 

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

cc: J. Davis, NMED RPD 
I. 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 G 1 
(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 that will no longer receive waste for emplacement. 

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 TR U waste and is not a filled room. 

PERMITPART 1 
Page 1-5 of -l-920 
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PP A, 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 PP A. 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)). 

2.7. 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 Frequency 

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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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)). 

2.8. 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 Fl (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. Continuing Training 

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

PERMITPART2 
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Prior to disposal ofTRU 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 

4.5.3.1. 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 TR U 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. 

4.5.3.2. Ventilation 

The Permittees shall maintain a minimum running annual average mine 
ventilation exhaust rate of 260,000 standard ft3 /min and a minimum 
active room ventilation rate of 35,000 standard fe/min in each active 
room where waste disposal is taking place and wftefl-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 CPR 
§264.60l(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 
CPR §264.60l(c)). 

4.6. MAINTENANCE AND MONITORING REQUIREMENTS 

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

PERMITPART4 
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4. 6.1. Geomechanical Monitoring 

4.6.1.1. Implementation of Geomechanical Monitoring Program 

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

4.6.1.2. 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. 

4.6.1.3. 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 
Pennit Section 1.11. 

4.6.2. Repository Volatile Organic Compound Monitoring 

4.6.2.1. Implementation of Repository VOC Monitoring 

The Permittees shall implement repository VOC monitoring as specified 
in Permit Attachment N (Volatile Organic Compound Monitming 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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Table 4.6.3.2 - Action Levels for Disposal Room Monitoring 

95% Action Level for 
50% Action Level for VOC Constituents of 
V OC Constituents of Concern in Active Open 

Concern in Any or Immediately Adjacent 
Compound Closed Room, ppmv Closed Room, ppmv 

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 

I, 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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4.6.4. Mine Ventilation Rate Monitoring 

4.6.4.1. Implementation of Mine Ventilation Rate Monitoring Plan 

The Permittees shall implement the Mine Ventilation Rate Monitoring 
Plan specified in Permit Attachment 0 (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. 

4.6.4.3. 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. Whenever the 
evah:tation of the mine ventilation monitoring program data identifies that 
the ventilation rates specified in Permit Section 4.5.3.2 have not been 
achie';ed, tThe Permittees shall notify report to the Secretary in writing 
within se';en calendar days.the annual report specified in Permit Section 
4.6.2.2 whenever the evaluation of the mine ventilation monitoring 
program data 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 Nl (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 Monitming 
Plan. 

PERMITPART4 
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PART 5 ·GROUND-WATER DETECTION MONITORING 

5.1. DETECTION MONITORING PROGRAM 

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 §§264.97 and 264.98). 

The DMP consists of six Detection Monitoring Wells (DMWs) located hydraulically up gradient 
and at the clowngraclient 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 clue to migration of waste constituents in the gffltlf*l 
~groundwater or subsurface environment. 

5.2. IDENTIFICATION OF POINT OF COMPLIANCE 

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 Petmittees shall conduct the 
DMP at DMWs specified in Table 5.3. I, and as required by 20.4.1.500 NMAC (incorporating 40 
CFR §§264.98 and 264.601). 

5.3. WELL LOCATION, MAINTENANCE, AND PLUGGING AND ABANDONING 

TI1e Permittees shall conduct the DMP according to the requirements of this Pem1it and 20.4.1.500 
NMAC (incorporating 40 CFR §264 Subpat1 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. I. Well Locations 

The Permittees shall maintain the DMWs at the locations specified on the map in Figure L-& 
.§_of Petmit 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 
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Table 5.3.1- Well Locations 

Top of Casing Screen Interval 
Well State Plane Elevation Depth (ft below 
Name Coordinates (ft amsl) ground surface) 

WQSP-1 663595E, 503784N 3419.2 702-727 

WQSP-2 667580E,505537N 3463.9 811 - 836 

WQSP-3 670573E, 503991N 3480.1 844-869 

WQSP-4 670645E, 494986N 3433.1 764-789 

WQSP-5 667165E, 493665N 3384.4 646- 671 

WQSP-6 663681 E, 494948N 3364.7 581-606 

5.3.2. Well Maintenance 

Sampled 
Unit 

Culebra 

Culebra 

Culebra 

Culebra 

Culebra 

Culebra 

The Permittees shall maintain the DMWs specified in Table 5.3.1 and in Permit Attachment 
L, Section L-3b and Figures L-+&-Lthrough L-M.ll, 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 inte1mixing of subsmface water. The Pe1mittees 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. 

5.4. DETECTION MONITORING PROGRAM PARAMETERS AND CONSTITUENTS 

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 

Total organic carbon (TO C) 

Total dissolved solids (TDS) 

~Specific Gravit:t 

Magnesium 

Chloride 

Specific conductance 

+e~a! eFganie ka!egetl (f{)HJ 

Total suspended solids (TSS) 

Calcium 

Potassium 

lrefl ffelal Fe) 

PERMIT PART 5 
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Chlorofonn 

Carbon tetrachloride 

I, 1-dichloroeth ylene 

Methylene chloride 

Toluene 

Cresols 

I ,2-dichlorobenzene 

2,4-dinitrophenol 

Hexachloroethane 

Isobutanol 

Pyridine 

I, I ,2-Trichloroethane 

Trichlorofluoromethane 

Nitrobenzene 

Arsenic 

Cadmium 

Lead 

Selenium 

Antimony 

Nickel 

Vanadium 

Table 5.4.b- Hazardous Constituents 

I ,2-dichloroethane 

Chlorobenzene 

1, 1-dichloroethane 

Wa~tc Isolation Pilot Plant 
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I, 1 ,2,2-tetrachloroethane 

I, I, !-trichloroethane 

1 ,4-dich1orobenzene 

trans-! ,2-dichloroethylene 

2.4-dinitrotoluene 

Hexachlorobenzene 

Methyl ethyl ketone 

Pentachlorophenol 

Tetrachloroethylene 

Trichloroethylene 

Xylenes 

Vinyl chloride 

Barium 

Chromium 

Mercury 

Silver 

Beryllium 

Thallium 

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_, including background ground water EJI:mlity 
samf!les, 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. S .I. Sample Collection Procedures 

TI1e Permittees shall collect one DMP sample and one DMP sample duplicate semiannually 
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 
264.60l(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-4c(2)(iv). 

5.5.3. Analytical Procedures 

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

5.5.4. Chain of Custody Procedures 

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

5.6. BACKGROUND GROUND-WATER QUALITY 

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)). 

Hazardous Constituent 

Chloroform 

I ,2-dichloroethane 

Carbon tetrachloride 

Chlorobenzene 

1,1-dichloroethy1ene 

1, 1-dichloroethane 

Methylene chloride 

1,1,2,2-tetrachloroethane 

Toluene 

I, 1,1-trichloroethane 

Cresols 

I ,4-dichlorobenzene 

1,2-dich1orobenzene 

Table 5.6- WQSP Well Background Values 

WQSP-1 

1.00 ~tg/L 

1.00 ~tg/L 

1.00 J.lg/L 

1.00 ~tg/L 

1.00 J!g/L 

1.00 J!g/L 

~~.00 
~tg/L 

1.00 J!g/L 

1.00 J!g/L 

1.00 J!giL 

5.00 ~tg/L 

5.00 ~Lg/L 

5.00 J!g/L 

WQSP-2 WQSP-3 

1.00 J!g/L 1.00 J.lg/L 

1.00 J!g/L 1.00 J!g/L 

1.00 ~tg/L 1.00 ~tg/L 

1.00 J!g/L 1.00 ~tg/L 

1.00 J!g/L 1.00 J!g/L 

1.00 J!g/L 1.00 ~tg/L 

;+~.00 ;+~.00 
J.lg/L ~lg/L 

1.00 J!g/L 1.00 ~tg/L 

1.00 J!g/L 1.00 J!g/L 

1.00 ~tg/L 1.00 ~tg/L 

5.00 J!g/L 5.00 J.lg/L 

5.00 J!g/L 5.00 J!g/L 

5.00 J!g/L 5.00 J!g/L 
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WQSP-4 

1.00 J.lg/L 

1.00 J!g/L 

1.00 !!giL 

1.00 J!g/L 

1.00 J.lg/L 

1.00 J.lg/L 

~~.00 
~tg/L 

1.00 J!g/L 

1.00 J!g/L 

1.00 J!g/L 

5.00 ~lg/L 

5.00 J!g/L 

5.00 J!g/L 

WQSP-5 WQSP-6 

1.00 ~tg/L 1.00 ~tg/L 

1.00 J!g/L 1.00 J!g/L 

1.00 J.lg/L 1.00 J!g/L 

1.00 J!g/L 1.00 ~tg/L 

1.00 J!g/L 1.00 J!g/L 

1.00 ~tg/L 1.00 J!g/L 

~~.00 ~~.00 
~tg/L ~tg/L 

1.00 J!g/L 1.00 J.lg/L 

1.00 J!g/L 1.00 ~tg/L 

1.00 ~tg/L 1.00 J!g/L 

5.00 J!g/L 5.00 J!g/L 

5.00 J!g/L 5.00 J.lg/L 

5.00 11g/L 5.00 J!g/L 
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5.7. GROUND-WATER SURFACE ELEVATION DETERMINATION 

5. 7.1. DMP Ground-Wwater 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 Pennit Sections 
5.5.1 and 5.9.2, using the methods specified in Permit Attachment L, Section L-4c(l), and as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.97(f)). 

5.7.2. Regional Ground-Wwater Smface 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
.W~ater Level Monitoring Program, as specified in Permit Attachment L, Section L-4c(1). 

5.8. GROUND-WATER FLOW DETERMINATION 

The Permittees shall determine the ground-water flow rate and direction in the Culebra Member of 
the Rustler Fmmation 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 5.7 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 petfmmance standards specified in 20.4.1.500 NMAC (incorporating 
40 CFR §264.97(i)). 

5.9.2. Groundw-Water Quality Determination 

The Permittees shall sample DMWs as specified in Permit Section 5.5.1 and conduct 
statistical tests to detetmine 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 petiod 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 Petmit 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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Hazardous Constituent 

trans-! ,2-dichloroethylene 

2,4-dinitrophenol 

2,4-dinitrotoluene 

Hexachloroethane 

Hexachlorobenzene 

Tsobutanol 

Methyl ethyl ketone 

Pentachlorophenol 

Pyridine 

Tetrachloroethylene 

I, I ,2-Trichloroethane 

Trichloroethylene 

Trichlorofluoromethane 

Xylenes 

Nitrobenzene 

Vinyl chloride 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Antimony 

Beryllium 

Nickel 

Thallium 

Vanadium 
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Table 5.6- WQSP Well Background Values 

WQSP-1 

1.00 ~tg/L 

5.00 ~tg/L 

5.00 ~tg/L 

5.00 Jlg/L 

5.00 ~tg/L 

5.00 ~tg/L 

5.00 ~tg/L 

5.00 !lg/L 

5.00 ~tg/L 

1.00 ~tg/L 

1.00 Jlg/L 

1.00 ~tg/L 

1.00 ~tg/L 

1.00 Jlg/L 

5.00 ~tg/L 

1.00 ~tg/L 

0.10 mg/L 

1.00 mg/L 

0.20 mg/L 

0.50 mg/L 

0.11 mg/L 

.002 mg/L 

0.15 mg/L 

0.50 mg/L 

0.33 mg/L 

0.02 mg/L 

0.50 mg/L 

1.00 mg/L 

0.10 mg/L 

WQSP-2 WQSP-3 

1.00 ~tg/L 1.00 Jlg/L 

5.00 ~tg/L 5.00 ~tg/L 

5.00 Jlg/L 5.00 ~tg/L 

5.00 ~tg/L 5.00 ~tg/L 

5.00 Jlg/L 5.00 j.lg/L 

5.00 ~tg/L 5.00 ~tg/L 

5.00 j.lg/L 5.00 ~tg/L 

5.00 Jlg/L 5.00 ~tg/L 

5.00 ~tg/L 5.00 ~tg/L 

1.00 j.lg/L 1.00 ~tg/L 

1.00 Jlg/L 1.00 Jlg/L 

1.00 Jlg/L 1.00 ~tg/L 

1.00 ~tg/L 1.00 ~tg/L 

1.00 ~tg/L 1.00 ~tg/L 

5.00 ~tg/L 5.00 ~tg/L 

1.00 Jlg/L 1.00 ~tg/L 

0.06 mg/L 0.21 mg/L 

1.00 mg/L 1.00 mg/L 

0.50 mg/L 0.50 mg/L 

0.50 mg/L 2.00 mg/L 

0.17 mg/L 0.80 mg/L 

.002 mg/L .002 mg/L 

0.15 mg/L 2.00mg/L 

0.50 mg/L 0.31 mg/L 

0.50 mg/L 1.00 mg/L 

1.00 mg!L O.IOmg/L 

O.SOmg!L 5.00 mg/L 

1.00 mg/L 5.80 mg/L 

0.10 mg/L 5.00 mg/L 
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WQSP-4 WQSP-5 WQSP-6 

1.00 Jlg/L 1.00 ~tg/L 1.00 ~tg/L 

5.00 ~lg/L 5.00 ~tg/L 5.00 ~tg/L 

5.00 Jlg/L 5.00 Jlg/L 5.00 Jlg/L 

5.00 ~lg/L 5.00 Jlg/L 5.00 Jlg/L 

5.00 ~lg/L 5.00 ~tg/L 5.00 ~tg/L 

5.00 ~tg/L 5.00 ~tg/L 5.00 ~tg/L 

5.00 Jlg/L 5.00 ~tg/L 5.00 ~tg/L 

5.00 j.lg/L 5.00 Jlg/L 5.00 j.lg/L 

5.00 ~tg/L 5.00 ~tg/L 5.00 ~tg/L 

1.00 ~tg/L 1.00 ~tg/L 1.00 ~tg/L 

1.00 ~tg/L 1.00 ~tg/L 1.00 ~tg/L 

1.00 j.lg/L 1.00 j.lg/L 1.00 ~tg/L 

1.00 ~tg/L 1.00 ~tg/L 1.00 ~tg/L 

1.00 ~tg/L 1.00 ~tg/L 1.00 ~tg/L 

5.00 ~tg!L 5.00 ~tg/L 5.00 ~tg/L 

1.00 ~tg/L 1.00 j.lg/L 1.00 ~tg/L 

0.50 mg/L 0.50 mg/L 0.50 mg/L 

1.00 mg/L 1.00 mg/L 1.00 mg/L 

0.50 mg/L 0.05 mg/L 0.05 mg/L 

2.00 mg/L 0.50 mg/L 0.50 mg/L 

0.53 mg/L 0.05 mg/L 0.15 mg/L 

.002 mg/L .002 mg/L .002 mg/L 

2.00 mg/L 0.10 mg/L 0.10 mg!L 

0.52 mg/L 0.50 mg/L 0.50 mg/L 

0.80 mg/L 0.07 mg/L 0.14 mg/L 

0.25 mg/L 0.02 mg/L 0.02 mg/L 

5.00 mg/L 0.10 mg/L 0.50 mg/L 

1.00 mg/L 0.21 mg/L 0.56 mg/L 

5.00 mg/L 2.70 mg/L 0.10 mg/L 
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detennined pursuant to Permit Section 5.6, in compliance with the statistical procedures 
specified in Permit Section 5.9. I, and as required by 20.4. I .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)). 

5. 10. RECORD KEEPING AND REPORTING 

5.1 0.1. 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 2JU and as required by 20.4. I .500 NMAC (incorporating 40 
CFR §264.98(c)). 

5.1 0.2. Submittal of Results 

5.10.2. I. Data Evaluation Results 

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, in eemplianee with 
the seheEiule en +aale §.19.~.1 belew, anEiin the Annual Culebra 
Groundwater Re[!ort b:t November 30 of each :tear as required by 
20.4.1.500 NMAC (incorporating 40 CFR §264.97(j)t~ 

(i. +aa!e §.Hl.;u ,6,na!ytiea! Res~:~hs Sttbtniltal SefieEI~:~Ie 

7. 8amj3les te be 
celleeteEI El~:~ring 
the f!FeeeEiing 
n~ent!ols ef:: 
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Analytical results of a sampling round may be included in the report 
specified in Pennit Section 5.10.2.3 if publication of the report coincides 
with the 120 calendar day report submittal schedule. 

12.1.1.1.5.1 0.2.2. Groundw-Water 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(l). Water level data shall be 
submitted within 30 calendar days after data are collected. 

12.1.1.2.5.10.2.3. 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 I of each calendar 
year. 

..J.2.:+.b5.1 0.3. Determination of Contamination 

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: 

12.1.2.1.5.10.3.1. 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)(l )). 

12.1.2.2.5.10.3.2. Appendix IX 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 IX), as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.98(g)(2)). 
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12.1.2.3.5.1 0.3.3. Verification Sampling 
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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 5.1 0.3.4. 
If the Pennittees 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. 

12.1.2.4.5.10.3.4. Submittal of Compliance Monitoring Program 

The Permittees shall, within 90 calendar days, submit to 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. 

ii. 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). 

12.1.2.5.5.1 0.3.5. Submittal of Additional Information 

The Permittees shall, within 180 calendar days, submit to the Secretary 
the following information, as required by 20.4. I .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 Pem1it 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. I 00), if necessary. 

~5. I 0.4. Demonstration of Outside Contamination 

If the Permittees detem1ine, 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 Petmittees 
shall comply with the following: 

~5.11. 

12.1.3.1.5. 10.4.1. Notification 

The Pennittees 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 )(i) ). 

12.l .. :U.5. I 0.4.2. 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 en'Or in 
sampling, analysis, or evaluation, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.98(g)(6)(ii)). 

12.1.0'U.5.1 0.4.3. Submittal of Modification 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(g)( 6)(iii) ). 

12.1.~.4 .5.1 0.4.4. 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)). 

REQUEST FOR PERMIT MODIFICATION 

If the Petmittees or the Secretary determines that the DMP no longer satisfies the requirements of 
20.4.1.500 NMAC (incorporating 40 CFR §264 Subpa1t F) and this Permit Patt, the Pe1mittees 
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shall, within 90 calendar days of the detennination. 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 20ft wide nominally and its 
2 height will be mined to at least 14 ft. 

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

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

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

a Underground Facilities Ventilation System 

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

t3 The main underground ventilation system is divided into four separate flows (Figure A2-9): one 
t4 flow serving the mining areas, one serving the northern experimental areas, one serving the 
15 disposal areas, and one serving the Waste Shaft and station area. The four main airflows are 
16 recombined near the bottom of the Exhaust Shaft, which serves as a common exhaust route 
t7 from the underground level to the surface. 

18 Underground Ventilation System Description 

19 The underground ventilation system consists of six centrifugal exhaust fans, two identical 
20 HEPA-filter assemblies arranged in parallel, isolation dampers, a filter bypass arrangement, and 
21 associated ductwork. The six fans, connected by the ductwork to the underground exhaust shaft 
22 so that they can independently draw air through the Exhaust Shaft, are divided into two groups. 
23 One group consists of three main exhaust fans, two of which are utilized to provide the nominal 
24 air flow of 425,000 standard fe per min (SCFM) throughout the WIPP facility underground during 
25 normal operation. One main fan may be operated in the alternate mode to provide 260,000 
26 SCFM underground ventilation flow. These fans are located near the Exhaust Shaft. The 
27 second group consists of the remaining three filtration fans, and each can provide 60,000 SCFM 
28 of air flow. These fans, located at the Exhaust Filter Building, are capable of being employed 
29 during the filtration mode, where exhaust is diverted through HEPA filters, or in the reduced or 
30 minimum ventilation mode where air is not drawn through the HEPA filters. In order to ensure 
31 the miscellaneous unit environmental performance standards are met, a minimum running 
32 annual average exhaust rate of 260,000 SCFM will be maintained. 

33 The underground mine ventilation is designed to supply sufficient quantities of air to all areas of 
34 the repository. During normal operating mode (simultaneous mining and waste emplacement 
35 operations), approximately 140,000 actual ft3 (3,962 m3

) per min can be supplied to the panel 
36 area. This quantity is necessary in order to support the level of activity and the pieces of diesel 
37 equipment that are expected to be in operation. 

38 At any given time during waste emplacement activities, there may be significant activities in 
39 multiple rooms in a panel. For example, one room may be receiving CH TAU mixed waste 
40 containers, another room may be receiving RH TAU mixed waste canisters, and the drilling of 
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RH TAU mixed waste emplacement boreholes may be occurring in another room. The 
2 remaining rooms in a panel will either be completely filled with waste; be idle, awaiting waste 
3 handling operations; or being prepared for waste receipt. A minimum ventilation rate of 35,000 
4 fe (990 m3

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

10 Air will be routed into a panel from the intake side. Air is routed through the individual rooms 
11 within a panel using underground bulkheads and air regulators. Bulkheads are constructed by 
12 erecting framing of rectangular steel tubing and screwing galvanized sheet metal to the framing. 
13 Bulkhead members use telescoping extensions that are attached to framing and the salt which 
14 adjust to creep. R~:~l313er or sheet metal Flexible flashing attached to the bulkhead on one side 
15 and the salt on the other completes the seal of the ventilation. Where controlled airflow is 
16 required, a louver-style damper on a slide-gate (sliding panel) regulator is installed on the 
17 bulkhead. Personnel access is available through most bulkheads, and vehicular access is 
18 possible through selected bulkheads. Vehicle roll-up doors in the panel areas are not equipped 
19 with warning bells or strobe lights since these doors are to be used for limited periodic 
20 maintenance activities in the return air path. Flow is also controlled using brattice cloth 
21 barricades. These consist of chain link fence that is bolted to the salt and covered with brattice 
22 cloth; and are used in instances where the only flow control requirement is to block the air. A 
23 brattice cloth air barricade is shown in Figure A2-11. Ventilation will be maintained only in all 
24 active rooms within a panel until waste emplacement activities are completed and the panel-
25 closure system is installed. The air will be routed simultaneously through all the active rooms 
26 within the panel. The filled rooms that are filled with waste will be isolated from the ventilation 
27 system, while the ~rooms that are actively being filled will receive a minimum of 35,000 
28 SCFM of air when workers are present to assure worker safety. After all rooms within a panel 
29 are filled, the panel will be closed using a closure system described Permit Attachment G and 
30 Permit Attachment G1. 

31 Once a disposal room is filled and is no longer needed for emplacement activities, it will be 
32 barricaded against entry and isolated from the mine ventilation system by removing the air 
33 regulator bulkhead and constructing chain linklbrattice cloth barricades and, if necessary, 
34 bulkheads at each end. A typical bulkhead is shown in Figure A2-11 a. There is no requirement 
35 for air for these rooms since personnel and/or equipment will not be in these areas. 

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

41 Underground Ventilation Modes of Operation 

42 The underground ventilation system is designed to perform under two types of operation: 
43 normal (the HEPA exhaust filtration system is bypassed), and filtered (the exhaust is filtered 
44 through the HEPA filtration system, if radioactive contaminants are detected or suspected. 
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Figure A2-16 
RH TRU Waste Facility Cask Unloading from Waste Shaft Conveyance 
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FACILITY CASK AGAINST SHIELD COLLAR, TRANSFER CARRIAGE RETRACTED, 
SHIELD PLUG CARRIAGE ON STAGING PLATFORM, SHIELD PLUG BEING INSTALLED 

Figure A2-18 
Installing Shield Plug 
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A NCR shall be prepared for each nonconformance identified. Each NCR shall be initiated by 
2 the individual(s) identifying the nonconformance. The NCR shall then be processed by 
3 knowledgeable and appropriate personnel. For this purpose, a NCR including, or referencing as 
4 appropriate, results of laboratory analysis, QC tests, audit reports, internal memoranda, or 
5 letters shall be prepared. The NCR must provide the following information: 

6 • Identification of the individual(s) identifying or originating the nonconformance 
1 • Description of the nonconformance 
8 • Method(s) or suggestions for correcting the nonconformance (corrective action) 
9 • Schedule for completing the corrective action 

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

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

11 Nonconformance to DQOs 

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

21 DOE's Corrective Action Process 

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

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

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

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

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

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

8 After all corrective actions have been completed, DOE schedules and performs a 
9 verification to ensure that corrective actions have been completed and are effective. 

10 When all actions have been completed and verified as being effective, the CAR is 
11 closed by the CAR Initiator and Assessment Team Leader on behalf of DOE. 

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

14 C3-14 Special Training Requirements and Certifications 

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

24 Personnel involved in W AP activities shall receive continuing training to ensure that job 
25 proficiency is maintained. If not specified by this WAP. the due date for required continuing 
26 training courses and requalification shall be the end of the month of the anniversary date when 
27 the training was previously completed. Training includes both education in principles and 
28 enhancement of skills. Each participating site shall include in its QAPjP a description of the 
29 procedures for implementing personnel qualification and training. All training records that 
3o specify the scope of the training, the date of completion, and documentation of job proficiency 
31 shall be maintained as QA Records in the site project file. 

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

39 An evaluation of personnel qualifications shall include comparing and evaluating the 
40 requirements specified in the job/position description and the skills, training, and experience 
41 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 

Procedure Documented 

Adequate? 
WAP Requirement1 Location Y/N (Why?) 

Waste Stream Identification 

Does the generator/storage site define ''waste stream" as waste material§. 
that hav~ CQ!!!mon Qh)!Sical form, that cont~in similar hsgardous 
constituents, and that are -generated from a single process or ffem-aA 
activity that is similar in material, physical fmm, and hazardolls 
sonstitllents? (Attachment C Section C-Oa) 

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-1 b) 

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-Oa) 

Are procedures in place to ensure that the generator/storage site assigns a 
Waste Stream WIPP Identifier (10) to each waste stream? (Section 
C3-12b(1)) 
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WAP Requirement1 

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 

• Identification of relevant 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 

• If the 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-Ob, 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 soiVgravel waste) as specified in Permit Attachments 
C1 andC2? 

(Section C-Ob) 
-- . -

Procedure Documented 

Adequate? 
Location Y/N (Why?) 
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Comment Evidence, as applicable 
(e.g., any change in 
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Reviewed Y/N audit, etc.) 



31 

32 

33 

34 

35 

Procedure Documented 

Adequate? 
WAP Requirement1 Location Y/N (Why?) 

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 value. 

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

• Comparability is the degree to 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 
er tho teshAieal s~o~~ervisor, aAd the laboratory QA offiser? 

(Section C3-10a) 

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

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)) 

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 

Example of 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

April 1 e, 2Q11Januarv 31 I 2012 

Implementation/ Objective 
Comment Evidence, as applicable 

(e.g., any change in 
Item Adequate? procedure since last 

Reviewed Y/N audit, etc.) 

I 
I 

I 

I - --- -----------



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
Jl.f)ril1a, 2011Januarv 31.2012 

WAP Requirement1 

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) 

Procedure Documented 

Adequate? 
Location YIN (Why?) 
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200 

201 

202 

Procedure Documented 

Adequate? 
WAP Requirement1 Location YIN (Why?) 

Do procedures adequately assign the Site-site ~QA 
G#iGef:manaqer 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 
C1-1 b(1) and C1-1 b(2)) 

• Field reference standards shall have a recovery of between 70 and 
130% (Table C 1-3) 

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

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

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 

• If 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 QAO accuracy 
objectives are met) 

(Section C 1-1 b(3)) 

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

---- ------- L__ ___________ ----
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WAP Requirement1 

Procedure Documented 

Adequate? 
Location Y/N (Why?) 

Example of 
Implementation/ Objective 

Evidence, as applicable 

Item Adequate? 
Reviewed Y/N 

Sample Equipment Testing, Inspection and Maintenance 

203 

204 

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

• All sampling components that contact sample gases 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 T0-14A or T0-1 5 methodology 

• 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 pump 

• 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 C1-1c, C1-1c(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 CHd) 
--·-· ----- L .... ------
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Equipment 

Hand Tools 

Come-a-longs 

Porta-power 

Jugs 

Pails 

Portable Lighting 

Patching Kit 

Scoops and 
Shovels 

·~· 

Description and Capabilities 

Containment and cleanup; 

Underground rescue truck: 

(1)12# Sledge Hammer 

(1 )3/8" Drive Socket Set 

(1 )W' Drive Socket Set 

(1 )3/4" Drive Socket Set 

(1 )25' W' Chain 

(1)6' Wrecking Bar 

(1 )Bottle Jack 

(1 )4# Hammer 

(1) 18" Crescent Wrench 

(1 )5' Pry Bar 

(1 )2' Pry Bar 

(1 )1 00' Extension Cord 

(1 )4' Nylon Sling 

(1 )6' Nylon Sling 

(1 )1 0' 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 

(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. 

(1) 1 0-ton hydraulic, hand-powered jaws used for extrication 
during rescues. 

Containment or cleanup; 

(4) 1-gallon plastic 

Containment or cleanup; 

(3) 5-gallon plastic with lid 

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

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

Cleanup; plastic; various sizes; nonsparking; nonwood 
handles 

(1) Scoop 

(3) Shovels 
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Location 

Underground rescue truck, 
HAZMAT trailer 

Surface rescue truck and 
underground rescue truck 

Surface rescue truck 

HAZMAT trailer 

HAZMAT trailer 

Underground rescue truck 

HAZMAT trailer 

HAZMA T trailer 
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Equipment 

Ambulance #1 

Ambulance #2 

Rescue Truck 

Building Smoke, 
Thermal Detectors, 
or Manual Pull 
Stations 

Fire Truck# 1 

Rescue Truck# 2 
(U/G) 

Extinguishers 

Automatic Dry 
Chemical 
Extinguishing 
Systems 

Sprinkler Systems 

Description and Capabilities 

Medical Resources 

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 

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

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 

Fire Detection and Fire Suppression Equipment 

Ionization 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. 

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

(1) 125-pound dry chemical extinguisher 

(1) 150-pound foam extinguisher 

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

Automatic; 1,000-pound system (Dry Chemical); actuated 
by thermal detectors or by manual pull stations 

Fire alarms activated by water flow 
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Location 

Surface (Safety and 
Emergency Services Facility) 

Underground 

Surface (Safety and 
Emergency Services Facility) 

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 

Surface (Safety and 
Emergency Services Facility) 

Underground 

Buildings, underground, and 
underground vehicles 

Underground fuel station 

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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1 TRU underground transporter, the facility transfer vehicle, the trailer jockey, and the push-pull 
2 attachment. RH TRU mixed waste equipment that is controlled by a logbook includes the 
3 140/25-ton RH Bay overhead bridge crane, cask transfer cars, 25-ton cask unloading room 
4 crane, transfer cell shuttle car, RH Bay cask lifting yoke, facility grapple, 6.2- ton overhead hoist, 
5 facility cask rotating device, hot cell overhead powered manipulator, 15-ton hot cell crane, 
6 facility cask transfer car, 41-ton forklift, facility cask, and horizontal emplacement and retrie\<al 
1 equipment. Inspections of the Cask Unloading Room, Hot Cell, Transfer Cell, Facility Cask 
8 Loading Room, RH Bay and radiation monitoring equipment will be recorded on data sheets. In 
9 addition to the inspections listed in Tables E-1 and E-1a, many pieces of equipment are subject 

10 to regular preventive maintenance. This includes more in-depth inspections of mechanical 
11 systems, load testing of lifting systems, calibration of measurement equipment and other actions 
12 as recommended by the equipment manufacturer or as required by DOE Orders. These 
13 preventive maintenance activities along with the inspections in Tables E-1 and E-1a make 
14 mechanical failure of waste handling equipment unlikely. The WIPP Safety Analysis Report 
15 (DOE, 1999) and the WIPP Remote-Handled Waste Preliminary Safety Analysis Report (RH 
16 PSAR) (DOE, 2000} contain the results of a systematic analysis of waste handling equipment 
17 and the hazards associated with potential mechanical failures. Equipment subject to failures that 
18 cannot practically be mitigated is retained for analysis and is the basis for contingency planning. 
19 The inspection procedures maintained in the Operating Record for operational and preventive 
20 maintenance are implemented to assure the equipment is maintained. An example equipment 
21 inspection checklist and a typical logbook form are shown as Figures E-1 and E-2. Actual 
22 checklists or forms are maintained within the Operating Record. 

23 =E~-1~a~--~G~en~e~r~a~ll~n~sp~e~c~ti~o~n~R~e~q~u~ire~m~e~nt~s 

24 Tables E-1 , E-1 a, and E-2 of this Permit Attachment list the major categories of monitoring 
25 equipment, safety and emergency systems, security devices, and operating and structural 
26 equipment that are important to the prevention or detection of, or the response to, 
21 environmental or human health hazards caused by hazardous waste. These systems may 
28 include numerous subsystems. These systems are inspected according to the frequency listed 
29 in Tables E-1 and E-1a, a copy of which is maintained at the WIPP facility. The frequency of 
30 inspections is based on the nature of the equipment or the hazard and regulatory requirements. 
31 When in use, daily inspections are made of areas subject to spills, such as TRU mixed waste 
32 loading and unloading areas in the WHB Unit, looking for deterioration in structures, mechanical 
33 items, floor coatings, equipment, malfunctions, etc., in accordance with 20.4.1.500 NMAC 
34 (incorporating 40 CFR §264.15(b)(4)). 

35 As required in 20.4.1.500 NMAC (incorporating 40 CFR §264.33), the WIPP facility inspection 
36 procedures for communication and alarm systems, fire-protection equipment, and spill control 
37 and decontamination equipment include provisions for testing and maintenance to ensure that 
38 the equipment will be operable in an emergency. 

39 E-1a(1) Types of Problems 

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

2 Tables E-1, E-1a, and E-2 of this Permit Attachment list the inspection frequencies and 
3 monitoring schedule for equipment and systems subject to the 20.4. 1 NMAC hazardous waste 
4 management requirements. The frequency is based on the rate of possible deterioration of the 
5 equipment and the probability of an environmental or human health incident if the deterioration 
6 or malfunction, or any operator error, goes undetected between inspections. Areas subject to 
7 spills, such as loading and unloading areas, are inspected daily when in use, consistent with the 
8 requirements of 20.4. 1.500 NMAC (incorporating 40 CFR §264. 15(b)(4)). 

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

14 E-1a(3) Monitoring Systems 

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

24 =E'--1!..::b~--=S.~::.pe:::::.;c:::..:i.:.:;fic~P.:....:ro~c~e:.::::s::::.s~ln:..:.:s::.~:P~e:.::::c~tio:::::.;n~R!.::e:.::~g~.:::u.:..:..ir:::::.;em~e.:..!n=ts 

25 20.4.1 .500 NMAC (incorporating 40 CFR §264.15(b)(4)), requires inspections of specific 
26 portions of a facility, rather than the general facility. These include container storage areas and 
21 miscellaneous units. Both are addressed below. 

28 E-1b(1) Container Inspection 

29 Containers are used to manage TAU mixed waste at the WIPP facility. These containers are 
30 described in Permit Part 3. Off-site CH TAU mixed waste will arrive in 55-gallon drums arranged 
31 as seven (7)-packs, in Ten Drum Overpacks (TDOP), in 85-gallon drums arranged as four (4) 
32 packs, in 1 00-gallon drums arranged as three (3) packs, in standard waste boxes (SWB) or in 
33 standard large box 2s (SLB2s). The waste containers will be visually inspected to ensure that 
34 the waste containers are in good condition and that there are no signs that a release has 
35 occurred. This visual inspection shall not include the center drums of 7-packs and waste 
36 containers positioned such that visual observation is precluded due to the arrangement of waste 
37 assemblies on the facility pallets. If CH TAU mixed waste handling operations should stop for 
38 any reason with containers located on the TRUPACT-11 Unloading Dock (TRUDOCK storage 
39 area of the WHB Unit) or in room 108 while still in the Contact-Handled Packages, primary 
40 waste container inspections could not be accomplished until the containers of waste are 
41 removed from the shipping containers. 
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2 

System/Equipment Name 

Air Intake Shaft Hoist 

Ambulances (Surface and 
Underground) and related 
emergency supplies and 
equipment 

Adjustable Center of Gravity 
Lift Fixture 

Backup Power Supply Diesel 
Generators 

Facility Inspections (Water 
Diversion Berms) 

Central Monitoring Systems 
(CMS) 

Contact-Handled (CH) TRU 
Underground Transporter 

Conveyance Loading Car 

Facility Transfer Vehicle 

Table E-1 
Inspection Schedule/Procedures 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Underground Preoperational c See 
Operations Lists 1 b and c 

Emergency Weekly 
Services See List 11 

Waste Handling Preoperational 

See List 8 

Facility Monthly 
Operations See List 3 

Facility Annually 
Engineering See List 4 

Facility Continuous 
Operations See List 3 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 
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Procedure Number and 
Inspection Criteria 

WP 04-H01 004 

Inspecting for Deteriorationb, 
Safety Equipment, Communication 
Systems, and Mechanical 
Operabilitym in accordance with 
Mine Safety and Health 
Administration (MSHA) 
requirements 

PMQQQQ:3Q12-FP0030 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, and 
Required Equipmentn 

WP 05-WH1410 

Inspecting for Mechanical 
Operabilitym and Deteriorationb 

WP 04-ED1301 

Inspecting for Mechanical 
Operabilitym and Leaks/Spills by 
starting and operating both 
generators. Results of this 
inspection are logged in 
accordance with WP 04-AD3008. 

WP 1 O-WC3008 

Inspecting for Damage, 
Impediments to water flow, and 
Deteriorationb 

Automatic Self-Checking 

WP 05-WH1603 

Inspecting for Mechanical 
Operabilit~, Deteriorationb, and 
area around transporter clear of 
obstacles 

WP 05-WH1406 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, path 
clear of obstacles, and guards in 
the proper place 

WP 05-WH1204 

Inspecting for Mechanical 
Operabilit~, Deteriorationb, path 
clear of obstacles, and guards in 
the proper place 
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System/Equipment Name 

Exhaust Shaft 

Eye Wash and Shower 
Equipment 

Fire Detection and Alarm 
System 

Fire Extinguishersi 

Fire Hoses 

Fire Hydrants 

Fire Pumps 

Fire Sprinkler Systems 

Fire and Emergency 
Response Trucks (Seagrave 
Fire Apparatus, Emergency 
One Apparatus, and 
Underground Rescue Truck) 

Forklifts Used for Waste 
Handling {Electric and Diesel 
forklifts, Push-Pull 
Attachment) 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Underground Quarterly 
Operations See List 1a 

Equipment Weekly 
Custodian See List 5 

Semi-annually 

See List 2a 

Emergency Semiannually 
Services See List 11 

Emergency Monthly 
Services See List 11 

Emergency Annually {minimum) 
Services See List 11 

Emergency Semi-annual/ annually 
Services See List 11 

Emergency Weekly/annually 
Services See List 11 

Emergency Monthly/ quarterly 
Services See List 11 

Emergency Weekly 
Services See List 11 

Waste Handling Preoperational 

See List 8 
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Procedure Number and 
Inspection Criteria 

PM041099 

Inspecting for Deteriorationb and 
Leaks/Spills 

WP 12-IS1832 

Inspecting for Deteriorationb 

WP 12-IS1832 

Inspecting for Deteriorationb and 
Fluid Levels-Replace as Required 

PMGOG02712- FP0027 

Inspecting for Deteriorationb, 
Operability of indicator lights and, 
underground fuel station dry 
chemical suppression system. 
Inspection is per NFPA 17 

PMOOGQae12-FP0036 

Inspecting for Deteriorationb, 
Leaks/Spills, Expiration, seals, 
fullness, and pressure 

12-FP0031 PMGQGGa~ 

Inspecting for Deteriorationb and 
Leaks/Spills 

PMQQGGa412-FP0034 

Inspecting for Deteriorationb and 
Leaks/Spills 

WP 12-FP0026 

Inspecting for Deteriorationb, 
Leaks/Spills, valves, and panel 
lights 

WP 12-FP0025 

Inspecting for Deteriorationb, 
Leaks/Spills, static pressures, and 
removable strainers 

PMQQOGaa 12-FP0033 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, 
Leaks/Spills, and Required 
Equipmenf 

WP 05-WH1201, WP 05-WH1207, 
WP 05-WH1401, WP 05-WH1402, 
WP 05-WH1403, and WP 05-
WH1412 

Inspecting for Mechanical 
Operabilit~. Deteriorationb, and 
On board fire suppression system 
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Table E-1 (Continued) 
Inspection Schedule/Procedures Lists 

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 

List 5: General 

Equipment Custodian* 

List 6: Security 

Security Protective * 

Security Protective Supervisor* 

List 8: Waste Handling 

Manager, Waste Operations 

TAU-Waste Handler 
c. U/G Facility Operations*- Self Rescuers 

Shaft Technician* 
List 9: Geotechnical Engineering 

d. Operations Engineer 

Supervisor U/G Services* 

Senior 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 

Facilities Technician* 

Senior Facilities Technician * 

Facility Operations Specialist * 

Central Monitoring Room Operator* 

Central Monitoring Room Specialist * 

Operations Engineer 

Senior Operations Engineer* 

Facility Shift Manager 

Operations Technical Coordinator* 

List 4: Facility Engineering 

Senior Engineer * 

Engineer Technician* 

Associate Engineer* 

Engineer* 

Senior Engineer * 

Principal Engineer* 

List 10: Maintenance Operations 

Maintenance Technician * 

Maintenance Specialist * 

Senior Maintenance Specialist* 

Contractor * 

List 11: Emergency Services 

Qualified Emergency Services Personnel 

Fire Protection Technician 

PERMIT ATTACHMENT E 
Page E-19 of 2§6 



1 

2 

3 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 
dl:Jiy 14, 2011 January 31. 2012 

a 

b 

e 

g 

h 

k 

m 

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, tornados, and severe storms. 
Structural systems include columns, beams, girders, anchor bolts and concrete walls. 

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

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

These weekly inspections apply to container storage areas when containers of waste are present for a week or 
more. 

In addition, 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 fail, 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. 

Surtace CH TAU 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 TAU mixed waste). 
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System/Equipment Name 

Hazardous Material 
Response Equipment 

Miners First Aid Station 

Mine Pager Phones 
(between surface and 
underground) 

MSHA Air Quality Monitor 

Perimeter Fence, Gates, 
Signs 

Personal Protective 
Equipment (not otherwise 
contained in emergency 
vehicles or issued to 
individuals): 
-Self-Contained Breathing 
Apparatus 

Public Address (and 
Intercom System) 

Radio Equipment 

Rescue Truck (Surface and 
Underground) 

Salt Handling Shaft Hoist 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Emergency Weekly 
Services See List 11 

Emergency Quarterly 
Services See List 11 

Facility Monthly 
Operations See List 3 

Maintenance/ Daily1 

Underground See Lists 1 and 1 0 
Operations 

Security Daily 

See List 6 

Emergency Weekly 
Services See List 11 

Facility Monthly 
Operations See List 3 

Facility Dail/ 
Operations See List 3 

Emergency Weekly 
Services See List 11 

Underground Preoperational 
Operations See List 1 b and c 
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Procedure Number and 
Inspection Criteria 

12-FP0033PMQQQQaa 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, and 
Required Equipmentn 

12-FP0035PMQQQQae 

Inspecting for Required 
Equipmentn 

WP 04-PC3017 

Testing of PA and Underground 
Alarms and Mine Page Phones at 
essential locations 

WP 12-IH1828 

Inspecting for Air Quality 
Monitoring Equipment Functional 
Check 

PF0-008010 

Inspecting for Deteriorationb and 
Posted Warnings 

12-FP0029PMQQQQ2Q 

Inspecting for Deteriorationb and 
Pressure 

WP 04-PC3017 

Testing of PA and Underground 
Alarms and Mine Page Phones at 
essential locations Systems 
operated in test mode 

Radios are operated daily and are 
repaired upon failure 

12-FP0030PMQQQQaQ and 12-
FP0033PMQQQQaa 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, 
Leaks/Spills, and Required 
Equipmentn 

WP 04-H01002 

Inspecting for Deteriorationb, 
Safety Equipment, Communication 
Systems, and Mechanical 
Operabilitr in accordance with 
MSHA requirements 
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System/Equipment Name 

Self-Rescuers 

Surface TRU Mixed Waste 
Handling Area k 

TRU Mixed Waste 
Decontamination Equipment 

Underground Openings-
Roof Bolts and Travelways 

Underground-

Geomechanical 
Instrumentation System 
(GIS) 

Underground TRU Mixed 
Waste Disposal Area 

Uninterruptible Power 
Supply (Central UPS) 

TDOP Upender 

Vehicle Siren 

Ventilation Exhaust 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Underground Quarterly 
Operations See List 1c 

Waste Handling Preoperational or 
Weekly 9 

See List 8 

Waste Handling Annually 

See List 8 

Underground Weekly 
Operations See List 1a 

Geotechnical Monthly 
Engineering See List 9 

Waste Handling Preoperational 

See List 8 

Facility Daily 
Operations See List 3 

Waste Handling Preoperational 

See List 8 

Emergency Weekly 
Services See List 11 

Maintenance Quarterly 
Operations See List 10 
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Procedure Number and 
Inspection Criteria 

WP 04-AU1026 

Inspecting for Deteriorationb and 
Functionality in accordance with 
MSHA requirements 

WP 05-WH1101 

Inspecting for Deteriorationb, 
Leaks/Spills, Required Aisle 
Space, Posted Warnings, 
Communication Systems, 
Container Condition, and Floor 
coating integrity 

WP 05-WH11 01 

Inspecting for Required 
Equipment" 

WP 04-AU1007 

Inspecting for Deteriorationb 

WP 07-EU1301 

Inspecting for Deteriorationb 

WP 05-WH181 0 

Inspecting for Deteriorationb, 
Leaks/Spills, mine pager phones, 
equipment, unobstructed access, 
signs, debris, and ventilation 

WP 04-ED1542 

Inspecting for Mechanical 
Operabilitym and Deteriorationb 
with no malfunction alarms. 
Results of this inspection are 
logged in accordance with WP 04-
AD3008. 

WP 05-WH1010 

Inspecting for Mechanical 
Operabilitym and Deteriorationb 

Functional Test included with 
inspection of the Ambulances, Fire 
Trucks, and Rescue Trucks 

IC041098 

Check for Deteriorationb and 
Calibration of Mine Ventilation 
Rate Monitoring Equipment 



System/ 
Equipment Responsible 

Name Organization J 

Horizontal Waste 
Emplacement Operations 
and Retrieval 
Equipment..QI 
unctionallv 

eauivalent 
eauioment 

41-Ton Waste 
Forklift Operations 

RH Bay Waste 
Operations 

Surface RH Waste 
TAU Mixed Operations 
Waste 
Handling 
Area 

Inspection • 
Frequency and Job Procedure 
Title of Personnel Number 
Normally Making (Latest 

Inspection J Revision) Deteriorationb 

Pre-evolution c,d.e.t WP05-WH1700 Yes 

See List 1 PM052010 
(Semi-Annual)k 

PM052011 
(Annual} 

PM052013 

PM052012 

PM052014 
(Annual) 

Preoperational c,d.B,I WP05·WH1602 Yes 

See List 1 PM074061 

PM052003 
(Hours of Use) 

PM074027 
(Quarterly) 

PM074029 & 
PM074051 
(Annual) 

Preoperational c,d.e.h.• WP05-WH1744 Yes 

See List 1 

Preoperational' WP-05 Yes 

See List 1 WH1744 
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Inspection Criteria 

Leaks/ 
spills Other 

Yes Assembly and Operating 
Instructions. Electrical 
Inspection. Position 
Transducer Calibration. 
Tilt Sensor Calibration. 

Yes Pre-Operational Checks. 

PM performed every 100 
hours of operation, every 
500 hours of operation or 
every 5 Years. 

Quarterly Engine 
Emission Test. 

Annual Electrical 
Inspection. 

Annual NDE. 

NA Floor integrity 

Yes Posted Warning, 
Communications 
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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 TAU-Waste Handler 

List 2: Radiological Control 

Radiological Control Technician 
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WIPP GROUND-WATER DETECTION MONITORING PROGRAM PLAN 

TABLE OF CONTENTS 
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2 WIPP GROUND-WATER DETECTION MONITORING PROGRAM PLAN 

3 L -1 Introduction 

4 The Waste Isolation Pilot Plant (WIPP) facility is subject to regulation under Title 20 of the New 
5 Mexico Administrative Code (NMAC), Chapter 4, Part 1. Subpart V (20.4. 1 .500 NMAC). As 
6 reguired by 20.4.500 NMAC (incorporating 40 CFR §264.601 ). the Permittees shall demonstrate 
7 that the environmental performance standards for a miscellaneous unit. which are applied to the 
8 hazardous waste disposal units (HWDUsl in the underground, will be met. 

9 is a geologia repository for tAo disposal of trans~:~ ranis (TRY) waste. TAo disposal Aori2on is 
10 looateel 2,1 eO feet (f.t) (6e§ FReters (FRJ) bolO'<\' tAO lanel Sl:lrfaoo in tho beddoelsalt of the Salaelo 
11 l=orFRation (Aoroinaf.tor referreel to as tAo Salaelo). At VVIPP, water bearing l:lAits ooel:lr both 
12 above and below tAo disposal hori2on. Gro~:~nel •.vator FRonitoring of the upperFRost aq~:~ifer belov.• 
13 the fasility is not proposed at 1,D/IPP besa~:~so that water bearinf}l:lnit (tho Boll Canyon 
14 l=orFRation) is not sonsidereel a oredible patAway for a release froFR the repository. TAis is 
15 besa~:~se the repository horizon and water bearing sandstones of the lilell Canyon FerFRation are 
16 separateell3y oYer 2000 f.t (61 0 FR) of very low porFReabilit>,• evaporite sediFRents (AddenEII:lFR L1, 
17 AFRoneled Renewal Applisation (DOe, 2009)). No natural sroelible pathway has boon established 
1e for sontaFRinant transport to aq~:~ifors below the repository hori2on, as thoro is no hydrologis 
19 soFRrnl:lnieation between tho repository anel~:~nelerlying aq~:~ifor. TAo U.S. EnvironFRontal 
20 Protootion Agency (I!PA) sonoludeel in 1990 that nat~:~ral vertisal oomm~:~nisation does not exist 
21 eased OA tRoir review of Al:lmorOI:IS Stl:ldies (EPA, 1990). rl:lrtAerFRore, drilling boreholes for 
22 gro~:~nd water monitoring thro~:~gh the Salado and the Castile Formation (hereinafter referred to 
23 as the Castile) into tho Boll Canyon aquifer wo~:~lel somproFRise tAo isolation properties of the 
24 repository modii:IFR. 

25 The WIPP facility is located in Eddy Countv in southeastern New Mexico (Figure L-1 ), within the 
26 Pecos Valley section of the southern Great Plains physiographic province. The facility is 26 
27 miles (mil (42 kilometers [kmll east of Carlsbad. New Mexico. in an area known as Los 
28 Medanos (the dunes). Los Medanos is a relatively flat. sparsely inhabited plateau with little 
29 water and limited land uses. Disposal of TRU mi:xod waste in the WIPP fasility is subjost to 
30 rog~:~lation ~:~nelor 20.4 .1.600 ~I MAC. As req~:~ired by 20.<1.1.900 ~I MAC (insorflorating <10 CFR 
31 §264 .e01 ), tho Permittees shall demonstrate that the enYironmental performanse standarels for 
32 a FRissellaneo~:~s ~:~nit. WAiGh are applied to the Aazardo~:~s waste disposal~:~nits (M'NDYs) in the 
33 ~:~ndergro~:~nd, will be FRet. 

34 The WIPP facility (Figure L-2) consists of 16 sections of Federal land in Township 22 South, 
35 Range 31 East. The 16 sections of Federal land were withdrawn from the application of public 
36 land laws by the WIPP Land Withdrawal Act lLWAl. Public Law 102-579. The WIPP LWA 
37 transferred the responsibility for the administration of the 16 sections from the Department of 
38 Interior. Bureau of Land Management. to the U.S. Department of Energy lDOEl. This law 
39 specified that mining and drilling for purposes other than support of the WIPP project are 
40 prohibited within this 16 section area with the exception of Section 31. Oil and gas drilling 
41 activities are restricted in Section 31 from the surface down to 6.000 feet. 
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The WIPP facility includes a mined geologic repository for the disposal of transuranic CTRUl 
2 waste. The disposal horizon is located 2,150 feet (ft) (655 meters fm]) below the land surface in 
3 the bedded salt of the Salado Formation (Salado). At the WIPP facility. water-bearing units 
4 occur both above and below the disposal horizon. Groundwater monitoring of the uppermost 
s aquifer below the facility is not required because the water-bearing unit (the Bell Canyon 
6 Formation (Bell Canyon)) is not considered a credible pathway for a release from the 
7 repository. This is because the repository horizon and water-bearing sandstones of the Bell 
8 Canyon are separated by over 2.000 ft (61 0 ml of very low-permeability evaporite sediments 
9 (Amended Renewal Application Addendum L 1 (DOE. 2009)). No natural credible pathway has 

10 been established for contaminant transport to water-bearing zones below the rePOsitory horizon, 
11 as there is no hydrologic communication between the repository and underlying water-bearing 
12 zones. The U.S. Environmental Protection Agency (EPA) concluded in 1990 that natural vertical 
13 communication does not exist based on review of numerous studies (EPA. 1990). Furthermore, 
14 drilling boreholes for groundwater monitoring through the Salado and the Castile Formation 
15 (Castile) into the Bell Canyon would compromise the isolation properties of the repository 
16 medium. 

17 Ground-water monitoring at the WIPP facility in tl=te J:laSt l=tas foo1::1sed focuses on the Culebra 
18 member Member (Culebra) of th~ _R_u_stl~r_F:'_O!'!l§.~qn_(~Qr_eln_a!tQr_r~te_rr_p!'l J~ ~~ tl=t_p_ _ _ _ _________ - ·>=F_o_rm_a_t_te_d_: F_o_nt_: s_o_ld----~-....( 
19 ~)_ ~e_c_?y~~ i! ~Op_!'~S.PD~ _tfJ~ l}l_9~t_ sjgnJfiCEIDt. h_y_9roJq_gi~ ~OJl!<!rQiD§.rl_t _rQigr_a!iQrl_ _____ - Formatted: Font: Bold 
20 pathway to the accessible environment. The Culebra is the most significant water-bearing unit '-'---".:.;.;.;.;:.;_;_~...:.:.:.:.;____:,_;_:_::_ _____ _...J 

21 lying above the repository. basiAGroundwater movement in the Culebra. using results from the 
22 basin-scale groundwater modeiModeling of gro1::1nd water movement in tl=te C1::1lebra, based on 
23 tl=te oonsoJ:ll of a gro1::1nd water basin_,-is discussed in detail in Amended Renewal Application 
24 Addendum L 1, Section L 1-2a, Amended l=lenewall'cpplisation (DOE, 2009). 

25 Tl=te VlliPP site is located in ~ddy Co1::1nty in so1::1tl=teastern ~lew Mexico (f=igi::IFe L 1) witl=tin tl=te 
26 Pesos Valley sestien of the se1::1thern Groat Plains f'lhysiogFaf:lhis f'lFEwinso (Power:s et al., 1 978). 
27 Tl=te site is 29 miles (mi) (42 kilometers fl{m]) east of Carlsbad, ~lew Mexioo in an area known as 
2s Los Medafies (tl=te d1::1nes). Los Medafios is a relatively flat, SJ:larsely inl=tabited f'llateal::l witl=t little 
29 water and limited land 1::1ses. 

3o TAo V!JIPP site (Fig1::1re L 2) sonsists of 1 e sections of Federal land in Townsl=tip 22 So1::1tl=t, 
31 Range 31 ~ast Tl=te 1 e sestions of Federal land were witl=tdrawn from tl=te application of f'lUblic 
32 land laws by tl=te WIPP Land Witl=tdrawal /\st (b'#A), P1::1blio Law102 679. Tl=te WIPP LW/\ 
33 transferred tl=te responsibility for tl=te administration of tl=te 1 €l sostions from tl=te Department of 
34 Interior, B~::~rea1::1 of Land Management, to tl=te U.S. Department of ~nergy (DOE). Tl=tis law 
35 speoified tl=tat mining and drilling for p1::1rposes otl=ter tl=tan s1::1pport of tl=te WIPP project are 
36 prol=tibitee witl=tin tl=tis 1 e section area 'Nitl=t tl=te exception of Soction 31 . Oil and gas Elrilling 
37 astivities are restristee in Seotion 31 from tl=te s1::1rfase down to €l,OOO feet. 

38 This monitoring plan addresses requirements for sample collection, Culebra ground-water 
39 surface elevation monitoring, Culebra ground-water flow direction and rate determination, data 
40 management, and reporting of Culebra ground-water monitoring data. It also identifies analytical 
41 indicator parameters and hazardous constituents selected to assess Culebra ground-water 
42 quality_, and establisl=tes personnel responsibilities for the WIPP ground-water detection 
43 monitoring program (DMP). Because quality assurance is an integral component of the ground-
44 water sampling, analysis, and reporting process, quality assurance/quality control (QAIQC) 
45 elements and associated data acceptance criteria are included in this plan. 
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Instructions for performing field activities that will be conducted in conjunction with this samplin!:') 
2 anEl analysis plan DMP are provided in the WIPP Standard Operating Procedures (SOPs) (see 
3 Table L-3), which are maintained in facility files and which comply with the applicable 
4 requirements of 20.4. 1 .500 NMAC (incorporating 40 CFR § 264.97 (d))fieiEl oporatin!:') 
5 prooeElures, referenoed throu!:')heut this plan. Procedures are required for each aspect of the 
6 Culebra ground-water sampling process, including Culebra ground-water surface elevation 
7 measurement, Culebra ground-water flow direction and rate determination, sampling equipment 
8 installation and operation, field water-quality measurements, and sample collection,....+~:tes.e 
9 proeeElures presoriee proper fieiEl samplin§ techniques. Samples Data required by this plan will 

10 be collected by ~personnel1:mEler the supeFVision anEl Elireotion of E!UalifieEl 
11 en§ineers, ssientists, or other toehnisal personnel.in accordance with SOPs (Table L-3). 

12 L-1a Geologic and Hydrologic Characteristics 

13 L-1a(1) Geology 

14 The WIPP site-facility is situated within the Delaware Basin, bounded to the north and east by 
t5 the Capitan Reef. which is part of the larger Permian Basin, located in the south-central region 
16 of North America. Durin§ the Permian period, whioh same to a olose aeout 246 million years 
17 a!:')o, anoiont seas oovereEl the easin. Their later evaporation resulteEl in the Elopesition of a thiok 
18 sequenoe of evaporites. l\ElElenElum L1, Seotion L1 1 of tl=le l\menEleEl Renewal /\pplisation 
19 (DOE, 200Q) presents a Eletailed Eliseussion of the regional !:'JOOiogio history. Three major 
20 evaporite-bearing formations were deposited in the Delaware Basin (see Figures L-3 and L-4 
21 and Amended Renewal Application Addendum L 1, Section L 1-1 (DOE, 2009) for more detail): 

22 • The Castile_, whisl'l forrneEl tl'lrougl'l evaporation of tl'le Permian Sea, consists of 
23 interbedded anhydrites and halite. Its upper boundary is at a depth of about 2,825 ft (861 
24 m) below ground surface (bgs), and its thickness at the WIPP facility is 1,250 ft (381 m). 

25 • The repository is located in the Salado, which overlies the Castile and resulted from 
26 prolonged desiccation that produced predominantly halite, with some carbonates, 
27 anhydrites, and clay seams. Its upper boundary is at a depth of about 850ft (259 m) 
28 bgs, and it is about 2,000 ft (61 0 m) thick in the repository area. 

29 • The Rustler Formation (l=lereinafter referreEl to as the Rustler) was deposited in a 
30 lagoonal environment during a major freshening of the basin and consists of carbonates, 
31 anhydrites, and halites. Its beds consist of clay and anhydrite and contain small amounts 
32 of brine. The Rustler's upper boundary is about 500ft (152m) bgs, and it ranges up to 
33 350ft (107m) in thickness in the repository area. 

34 These evaporite-bearing formations lie between two other formations significant to the geology 
35 and hydrology of the WIPP sitefacility. The Dewey Lake Redbeds Formation (Dewev Lake) ____ _j _- {Formatted: Font: Bold 

~----------------------~ 
36 overlying the Rustler is dominated by nonmarine sediments and consists almost entirely of 
37 mudstone, claystone, siltstone, and interbedded sandstone (see Amended Renewal Application 
38 Addendum L 1, Section L 1-1 c(6) of tho l\rnenEleEl Renewal Application (DOE, 2009)). This 
39 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 Formation 
2 (hereinafter referred to as the Boll Canyon) is tho first water-bearing unit below the repository 
3 (see Amended Renewal Application Addendum L 1, Section L 1-1c(2) of the Amended ~enewal 
4 Apj3lisalion (DOE, 2009))_-and is confined above by the thick evaporite soql:lonsos deposits of 
5 the Castile-aOO>.to. It consists of 1 ,200ft (366 m) of interbedded sandstone, shale, and siltstone. 

6 The Salado was selected to host the WIPP repository for several reasons. First, it is regionally 
7 extensive, underlying an area of more than 36,000 square mi (mi2} (93,240 square kilometers 
s [km2

]}. Second, its permeability is extremely low. Third, salt behaves mechanically in a plastic 
9 manner under pressure (the lithostatic pressure at the disposal horizon is fA9Fe 

10 tflaRapproximately 2,00Q.-200 pounds per square inch [lb/in.2
) or 1&84.9 megapascals [MPa]) 

11 and eventually meve.s-deforms to fill any opening (referred to as creep). Fourth, any fluid 
12 remaining in small fractures or openings is saturated with salt, is incapable of further salt 
13 dissolution, and has probably remained in place for millions of yoarssince deposition. Finally, 
14 the Salado lies between the Rustler and the Castile (Figure L~}. which contain very low 
15 permeability layers that help confine and isolate waste within and keep water outside of the 
16 WIPP repository (see Amended Renewal Application Addendum L 1, Section L 1-1 c(5) and L 1-
17 1c(3) of the Amended ~enm\'al Aj3plisation (DOE, 2009)). 

18 L-1 a(2) Ground-water Hydrology 

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

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

2s The Castile is a basin-filling evaporite sequence of sediments surrounded by the Capitan Reef. 
26 The Castile represents a major regional ground-water aquitard that effectively prevents upward 
27 migration of water from the underlying Bell Canyon. Fluid present in the Castile is very restricted 
28 because evaporites do not readily maintain pore space, solution channels, or open fractures at 
29 depth. Drill-stem tests conducted in the Castile during construction of the WIPP facility fGI:IA€I 
30 determined its permeability to be lower than detection limits; however, the hydraulic conductivity 
31 has been conservatively estimated to be less than 1 o-s ft (3 x 1 o·9 m) per day. A description of 
32 the Castile brine reservoirs outside the WIPP facility area is provided in Addendum L 1, Section 
33 L 1-2a(2}(b) of the Amended Renewal Application (DOE, 2009). 

34 L -1 a(2)(ii) The Salado 

35 The Salado is an evaporite sequence that filled the remainder of the Delaware Basin and lapped 
36 extensively over the Capitan Reef and the back-reef sediments beyond. The Salado consists of 
37 approximately 2,000 ft (61 0 m) of bedded halite, with interbeds or seams of anhydrite, clay, and 

',.,Rile IF\ere may !le seme YRSeFiaiAiy e"er IF\e ameYRI el ><erlisal reeRaF~e essldFFiR~ vo<itFiiA Ills l=l•slleF, tF\e issye is eRiy el 
sigFlilieaRse te leRfllerm f'aFiermaRee salswlalieAs iR ":RisR Feleases lrem IRe FepesiteF)' eesur tF\reldfiR ti'le ereatieR el a mif1FatieA 
~atF\way reswlliAfiiFeR1 EIFilliR~ {iRaEIYeFteRtly) iA IRe WIPP area. Tile seRs8'!Y8AOO& elveflisal resR8Ff18 are lilewREiea iR tF\e FReEieliA~ 
lily asswmiAfiiRat ldAEler lt-Jiwre slimale seR!litieAs {"'RieR are asst-JmeEIIe lile sealer aAEI welter), tRe gret-JAEI wale• st-JFiaee ele><alieR 
("'ate• ta91e) Faises ReaF fiFGYAEi swriMe, at wRist. time IRe water laele teAEis te mimis te~e§Fa~Ry. 
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polyhalite. It acts hydrologically as a regional confining bed. The porosity of the Salado is very 
2 low and naturally interconnected pores are probably nonexistent in halite at the depth of the 
3 disposal horizon. Fluids associated with the Salado occur mainly as very small fluid inclusions in 
4 the halite crystals and also occur between crystal boundaries (interstitial fluid) of the massive 
5 crystalline salt formation; fluids also occur in clay seams and anhydrite beds. Permeabilities 
e measured from the surface in the area of the WIPP facility range from 0.01 to 25 microdarcies. 
7 The most reliable value, 0.3 microdarcy, was obtained from well DOE-2. The results of 
8 permeability testing at the disposal horizon are within the range of 0.001 to 0.01 microdarcy..-As 
9 a eemf)arioen, tl=le f)ermeaeilit)' ef tl=le Salaele is F91l91=11y a tl=lei:Jsanel times less tl=lan tl=lat ef a 

10 lower slay liner requireel of surfase impeundments anellanelfills, assuming similar thisknosses. 

11 L-1 a(2Hiii) The Rustler 

12 The Rustler has been the subject of extensive characterization activities because it contains the 
13 most transmissive hydrologic units overlying the Salado Salaele (speeffieally, the C~:~leera 
14 Memeer, hereafter referreel te as the C~:~loera). Within the Rustler, five members have been 
15 identified. Of these, the Culebra is the most transmissive and has been the focus of most of the 
16 Rustler hydrologic studies. 

17 The Culebra is the first continuous water-bearing zone above the Salado and is up to 
18 approximately 30ft (9 m) thick. Water in the Culebra is usually present in fractures and is 
19 confined by overlying gypsum or anhydrite and underlying clay and anhydrite beds. The 
20 hydraulic gradient within the Culebra in the area of the WIPP facility is approximately 20ft per 
21 mi (3.8 m per km) and becomes much flatter south and southwest of the site (Figure L-§e). 
22 Culebra transmissivities in the Nash Draw range up to 1,250 square ft (ff) (116 square m [m2

]) 

23 per day; closer to the WIPP facility, they are as low as 0.007 to 74 ff (0.00065 to 7.0 m2
) per 

24 day. The Culeera is J:Jydrolo9ieally sonfinod. 

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

21 The hydraulic tests consist of pump, injection, and slug testing of wells across the study area 
2a (see Amended Renewal Application Addendum L 1, Section L 1-2a(3)(a)(ii)_ of tho Jl.menelod 
29 Renewal Jl.f>plieation (DOE, 2009)). The most detailed hydraulic test data exist for the WIPP 
30 hydropads (e.g., H-19). The hydropads generally comprise a network of three or more wells 
31 located within a few tens of meters of each other. Long-term pumping tests have been 
32 conducted at hydropads H-3, H-11, and H-19 and at well WIPP-13 (see Amended Renewal 
33 Application Addendum L 1, Section L 1-2a(3)(a)(ii) of the /\meneleel ~enewal Applieation (DOE, 
34 2009)). These pumping tests provided transient pressure data both at the hydropad and over a 
35 much larger area. Tests often included use of automated data-acquisition systems, providing 
36 high-resolution (in both space and time) data sets. In addition to long-term pumping tests, slug 
37 tests and short-term pumping tests have been conducted at individual wells to provide pressure 
38 data that can be used to interpret the transmissivity at that well (see Amended Renewal 
39 Application Addendum L 1, Section L 1-2a(3)(a)(ii) of the Amended Renewal Apf)lisation (DOE, 
40 2009)). (Additienal shert term p~:~mping tests have seen eenduoted in the Water Q~:~alil:)• 
41 Samf)ling Program (WQSP) wells (see Addendum L1, Soetion L1 2a(3)(a)(ii) ef the Amended 
42 ~enewal Applieation (DOe, 2GGG)). Detailed cross-hole hydraulic testing has reeently been 
43 conducted at the H-19 hydropad (see Amended Renewal Application Addendum L 1, Section L 1-
44 2a(3)(a)(ii) of the Amended Renewal ,1\pplioatien (DOE, 2009)). 
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1 The hy<lraYiis tests am designeE! to yioiEI press1:1re Elata tor estilflation of hyelralogis 
2 sharaoteristiss Pressure data are collected during hydraulic tests for estimation of hydrologic 
3 characteristics such as transmissivity, permeability, and storativity. The pressure data from long-
4 term pumping tests and the interpreted transmissivity values for individual wells are used fer 
5 inpYt to flow lfloElelingin calibration of flow models. Some of the hydraulic test data and 
6 interpretations are also important for the interpretation of transport characteristics. For instance, 
7 the permeability values interpreted from the hydraulic tests at a given hydropad are needed for 
8 interpretations of tracer test data at that hydropad. 

9 There is strong evidence that the permeability of the Culebra varies spatially and varies 
10 sufficiently that it cannot be characterized with a uniform value or range over the region of 
11 interest to WIPP. The transmissivity of the Culebra varies spatially over s*'ten orders of 
12 magnitude from east to west in the vicinity of WIPP. Over tAo site, GYiebra trans!flissivity varies 
13 over !AFOO to foyr orElers of lflagnityEle. P"igl:lro De ao ShO'.fJS \'ariation in trans!flissivity in lAO 
14 GYiebra in tAo WIPP region. Transmissivities have been calculated at 1 x 10-z~ square feet per 
15 day (1 x 1 o-~~-~square meters per second) at weii.J2.-1.8SNL-15 east of the WIPP site to 1 x 103 

16 square feet per day ( 1 x 1 0-3 square meters per second) at well H-7 in Nash Draw (see 
17 Amended Renewal Application Addendum L 1, Section L 1-2a(3)(a}(ii) of tho AlflenEloEI Flonowal 
18 Application (DOE, 2009)). 

19 Transmissivity variations in the Culebra are believed to be controlled by the relative abundance 
20 of open fractures rather than by primary (that is, depositional) features of the unit (Roberts 
21 2007). Lateral variations in depositional environments were small within the mapped region, and 
22 primary features of the Culebra show little map-scale spatial variability, according to Holt and 
23 Powers, 1988. Direct measurements of the density of open fractures are not available from core 
24 samples because of incomplete recovery and fracturing during drilling, but observation of the 
25 relatively unfractured exposures in the WIPP shafts suggests that the density of open fractures 
26 in the Culebra decreases to the east. Q~:~alitativo sorrolations have eoon notoEII:lotwoon 
27 trans!flissi•t'ity ana se•1eral geologia teatyros possibly rolateEI to open frastyre Elensity, inoh,JEI.1ng 
28 ( 1) the Elistrie~:~tion of overemElen a eave tAo C~:~lobra, (2) the Elistril:l~:~tion of halite in other 
29 rnornbors of tho R~:~stlor, (:3) tho Elissoh,ltion of halite in tAo ~:~ppor portion of tho SalaElo, and (4) 
3o tAo Elistribution of gyps~:~rn fillings in frast~:~res in tAo C~:~lebra. 

31 Measured rnatrix porosities of tAo Culebra vary frorn G.oa to o.ao. rraot~:~re porosity vaiYes have 
32 not been rneas~:~reEI dirootly, bl:lt intorpreteEI vah::1os frolfl trasor tests at the 1-l a. 1-1 6, anal-! 11 
33 hydro pads vary fro!fl a )( 104 to a )( 1 o-a. Data are insy#isient to determine wAett:Jer tt:Je average 
34 porosity of the rnatrix ana frast~:~res varies signifisantly on a regional seale. 

35 Geochemical and radioisotope characteristics of the Culobra have been studied. There is 
36 considerable variation in ground-water geochemistry in the Culebra. The variation has been 
37 described in terms of different hydrogeochemical facies that can be mapped in the Culebra. A 
38 halite-rich hydrogeochemical facies exists in the region of the WIPP site and to the east, 
39 approximately corresponding to the regions in which halite exists in units above and below the 
40 Culebra, and in which a large portion of the Culebra fractures are gypsum filled. An anhydrite-
41 rich hydrogeochemical facies exists west and south of the WIPP site, where there is relatively 
42 less halite in adjacent strata and where there are fewer gypsum-filled fractures. Radiogenic 
43 isotopic signatures suggest that the age of the ground-water in the Culebra is on the order of 
44 10,000 years or more (see Amended Renewal Application Addendum L 1 of the 1\!flonEleEI 
45 Renewal Application (DOE, 2009}). 
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The radiogenic ages of the Culebra ground-water and the geochemical differences provide 
2 information potentially relevant to the ground-water flow directions and ground-water interaction 
3 with other units and are important constraints on conceptual models of ground-water flow. 
4 12re\'ie~:~s sensep~1:1al meaels ef ~l=le C~:~leera ~see Aaaena1:1m L1 ef tl=le Amenaea Renewal 
s Applisalien (00~. aQQ9)) have ne~ eeen aele ro sensistently relffie tl=le l=lydregeeshemisal faeies, 
6 raaiegenie ages, ana flew eens~raints (tl=lat is, transmissi•;ity, ee1:1naary eenaitiens, ets.) in tl=le 
7 C~:~lebFa. 

8 

9 l-lewever, tihe Permittees have proposed a new-conceptualization of ground-water flow that 
10 GEWIG-explain~ observed geochemical facies and ground-water flow patterns. The new 
11 conceptualization, referred to as the basin-scale ground-water SasiiHnodel, offers a three 
12 dimensional approach to treatment of Supra-Salado rock units, and assumes vertical leakage 
13 (albeit very slow) between rock units of the Rustler exists (where hydraulic head is present). 

14 Flow in the Culebra is considered transient. This aiffers from previe1:1s interpretations, wherein 
1s no flew was ass1:1mea eetween R1:1st1er ~:~nits. The model assumes that the ground-water system 
16 is dynamic and is responding to the drying of climate that has occurred since the late 
17 Pleistocene period. The Permittees assumed that recharge rates during the late Pleistocene 
18 period were sufficient to maintain the water table near land surface, but has since dropped 
19 significantly. Therefore, the impact of local topography on ground-water flow was greater during 
20 wetter periods, with discharge from the Rustler in the vicinity of the WIPP facility to the west 
21 toward Nash Draw; flow is currently dominated by more regional topographic effects during drier 
22 times, with flow in the Rustler from the vicinity of the WIPP facility towards the Balmorhea-
23 Loving Trough to the south.te a mere so~:~tl=lerly aireotion. 

24 j;:e~:~r l=lyaregeoshemieal faeies witl=lin tl=le C1:1lebra in the WI12P area (OOE, 1 997) ha•1e been 
25 identified: 

26 • Zane A saline (2 a melal) NaG I erines, Mgtea ratie ef 1 .2 te 2; 
27 • Zone Q Elil1:1to ~EQ.1 melal) CaS04 rieh gro1:1nd water; 
28 • Zane C variable eomposition (Q.a 1 .e molal); Mg/Ca rffiie Q.a ~e 1 .2; ana 
29 • Zone 0 high salinities (a 7 melal); K+f>la weigh~ raties (Q.a). 

30 faeies A gro~:~na water flow is slew, has net shangea over the last 14 ,QQQ years, ana proeably 
31 roel=largoa mere than 6QQ,QQQ years age. Vertiealleal,a§e ese~:~rs te faeies A, ana beth lateral 
32 and vortieal gro1:1na water flew rffies are extremely low. l=asies Q ees1:1rs in an area with greater 
33 vertieal fraot1:1ring in tl=lo C~:~lebra, ana therofere oxl:libits mere vertieal infiltratien anEl mere rapia 
34 lateral flow in the C1:1lebra. !=lew in l=aeies Q is s1:1rrently te the se1:1th (it may mi* •.vitl:l F=asies C 
35 water to the se1:1theast) e1:1t was more towara the west a1:1ring wetter climates; vertical infiltration 
36 from the Oewey bake te the C1:1leera Faeios Q is ass1:1mea by the 12ermittees te have oss1:1rrea 
37 d1:1ring '•'>'Otter eli mates in an area se1:1th of the ':\'11212 site. l=asies C water was not ail1:1tea te 
38 smffie Fasies Q water. Fasies C ees1:1rs "in between" Faeies A ana Q, ana gre1:1nd water flow 
39 enterea the C~:~leera prier to the slimate chan§e fte arier eenaitiens) 14,QQQ years a§o. Fasies C 
40 gro1:1nd water flow is to tho se1:1th at WIPP, where the Permittees theorized that it jeins with a 
41 small ame1:1nt ef Faoies A sel1:1te eein§ transperted frem the east. Gro1:1nd wa~er flow rate in 
42 l=aeies C is faster than in A e1:1t slower thaR in El, and the proposed reehar§e area from the 
43 Oewey Lake te the C1:1leera was te tl:le nertl:least ef the 'IVIPP site. Faeies C gre1:1na water 
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infiltrated into the Dewey Lalm and then interaeted with anhydrite and halite alon51 its path to the 
2 Culebra, wherein it rni11ed with smaller amounts of f:aoies A water. the Perrnittees sonsluded 
3 that the presenso of anhydrite within Rustler units does not preolude slow down· .... ard infiltration 
4 (DOE, 1QQ7). 

Using data from 22 wells. Siegel, Robinson. and Myers (1991) originally defined four 
6 hydrochemical facies (A. B. C. and D) for Culebra groundwater based primarily on ionic strength 
7 and major constituents. With the data now available from 59 wells. Domski and Beauheim 
8 (2008) defined transitional A/C and 8/C facies. as well as a new facies E for high-moles per 
9 kilogram (molal) Na-Mg Cl brines. 

10 • Zone 8 - Dilute (ionic strength :>0.1 molal) CaSOrrich groundwater, from southern high-
11 transmissivity area. Mg/Ca molar ratio 0.32 to 0.52. 

12 • Zone 8/C - Ionic strength 0.18 to 0.29 molal. Mg/Ca molar ratio 0.4 to 0.6. 

13 • Zone C- Variable composition waters. ionic strength 0.3 to 1.0 molal. Mg/Ca molar ratio 
14 0.4to1.1. 

15 • Zone A!C- Ionic strength 1.1 to 1.6 molal. Mg/Ca molar ratio 0.5 to 1.2. 

16 • Zone A- Ionic strength >1.66 molal. up to 5.3 molal. Mg/Ca molar ratio 1.2 to 2.4. 

11 • Zone D- Defined based on inferred contamination related to potash refining operations. 
18 Ionic strength 3 molal. KINa weight ratios of -0.2. 

19 • Zone E- Wells east of the mudstone-halite margins. ionic strength 6.4 to 8.6 molal. 
2o Mg/Ca molar ratio 4.1 to 6.6. 

21 The low-ionic-strength (<0.1 molal) facies 8 waters contain more sulfate than chloride. and are 
22 found southwest and south of the WIPP site within and down the Culebra hydraulic gradient 
23 from the southernmost closed catchment basins. mapped by Powers (2006), in the southwest 
24 arm of Nash Draw. These waters reflect relatively recent recharge through gypsum karst 
25 overlying the Culebra. However, with total dissolved solids (TOS) concentrations in excess of 
26 3.000 mg/L. the facies 8 waters do not represent modern-day precipitation rapidly reaching the 
27 Culebra. They must have residence times in the Rustler sulfate units of thousands of years 
2a before reaching the Culebra. 

29 The higher-ionic-strength (0.~-1 molal) facies C brines have differing compositions, representing __ - -{ Formatted: No underline, Font color: Auto 

3o meteoric waters that have dissolved CaS04• overprinted with mixing and localized processes. 
31 Facies A brines (ionic strength 1.6- 5.3 molal) are high in NaCI and are clustered along the 
32 extent of halite in the middle of the Tamarisk Member of the Rustler Formation. Facies A 
33 represents old waters (long flow paths\ that have dissolved halite and/or connate brine. or a 
34 mixture of the two from facies E. The facies D brines. as identified by Siegel. Robinson. and 
35 Myers ( 1991 ). are high-ionic-strength solutions found in western Nash Draw with high KINa 
36 ratios representing waters contaminated with effluent from potash refining operations. Similar 
37 water is found at shallow depth (<36ft (11 m)} in the upper Dewey Lake at SNL-1. just south of 
38 the Intrepid East tailings pile. The newly defined facies E waters are very high ionic strength (6.4 
39 - 8.6 molal) NaCI brines with high Mq!Ca ratios. The facies E brines are found east of the WIPP 
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site. where Rustler halite is present above and below the Culebra. and halite cements are 
2 present in the Culebra. They represent primitive brines present since deposition of the Culebra 
3 and immediately overlying strata. 

4 Previously, the Permittees and others believed the geochemistry of Culebra ground-water was 
5 inconsistent with flow directions. This was based on the premise that f~acies C water must 
6 transform to facies 8 water (e.g. become "fresher"}, which is inconsistent with the observed flow 
7 direction. It is now believed that the observed geochemistry and flow directions can be 
8 explained with different recharge areas and Culebra travel paths (Amended Renewal 
9 Application Addendum L 1 ef IRe ft.meneleel Renewal .A.pplisation (DOE, 2009}}. 

10 Head distribution in the Culebra (see Amended Renewal Application Addendum L 1 ef.-tl:le 
11 ft.meneleel Rene•Nal ft.pplisatien (DOE, 2009}) is consistent with basin-scale ground-water basin 
12 modeling results indicating that the generalized ground-water flow direction in the Culebra is 
13 currently north to south. However, the fractured nature of the Culebra, coupled with variable 
14 fluid densities, can cause localized flow patterns to differ from general flow patterns. 

15 Gre~:~nEI water le,•els in tf:le C~:~lebra in tRe WIPP re§ien Rave been meas~:~reEI fer several 
16 desades. Water level rises have eeen oeserved in the WIPP re§ien and are possiely related te 
17 rosovery frem impasts sawsoel ey sf:laft installation, respenso to potash effl~:~ent dissf:lar§e, or are 
18 ~:~nexplained, as disswssod eolow. The eldent of water level rise oeservod at a par:tiewlar well 
19 depenels on several fastors, e~:~t tf:le proximity of tho oeservation point to tf:le potential sa~:~se of 
20 the water level rise appears te eo a primary faster. 

21 In tho vioinity ef tho WIPP site, water level rises are eelieved te ee sawsed ey resevery from 
22 draina§e inte IRe GRafts. Draina§e inte sRafto RaG aeen red~:~sed ey a n~:~meer ef §F9Wiin§ 
23 pre§ ramo over IRe years, most resently in 1 gga aro~:~nd the Jl.ir lntal(e SRaft. Nor:tR•A•est ef the 
24 site, in and near Nash Draw, water le~'ols af3f3ear t-o fl~:~st~:~ate in response to ef.#l~:~ent dissRar§e 
25 from f30iasR mines. Correlation of water level fl~:~st~:~ation with potash mine disshar§e, howe•1or, 
26 oannot eo proven definitively beoa~:~se s~:~ffioient data on the timin§ and vol~:~mes of disohar§e 
27 are not availaele. \'\later level rises in the vioinity of the 1-1 Q hydropael, aeo1:1t e.€i miles so~:~th of 
28 ti:Je site, are theu§ht te ae oa~:~sed ay neither WIPP aotivitios ner potash minin§J disohar§e. They 
29 remain wneKplained. The Permittees oontin~:~o to monitor §Fet:lnd water levels throwgho~:~t the 
30 ~ 

31 Groundwater levels in the Culebra in the region around the WIPP facility have been measured 
32 in numerous wells. Water-level rises have been observed and are attributed to causes 
33 discussed in the Renewal Application Addendum L 1. Section L 1-2a(3)(a)(ii) (DOE, 2009). The 
34 extent of water-level rise observed at a particular well depends on several factors. but the 
35 proximity of the observation point to the cause of the water-level change appears to be a 
36 primary factor. 

37 Hydrological investigations conducted from 2003 through 2007 provided new information, some 
38 of it confirming long-held assumptions and some offering new insight into the hydrological 
39 system around the WIPP site. A Culebra monitoring network optimization study was completed 
40 by McKenna (2004) and updated by Kuhlman (2010) to identify locations where new Culebra 
41 monitoring wells would be of greatest value and to identify wells that could be removed from the 
42 network with little loss of information. 
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As discussed in Amended Renewal Application Addendum L 1. Section L 1-2a(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 information on local transmissivity and 
heterogeneity, and long-term (19 to 32 days) pumping tests that have created observable 
responses in wells up to 5.9 mi (9.5 kml 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 1:1nnamed lower memeer Los Medaiios Member (los Medaiios) of the Rustler and 
the overlying Magenta momeer Member (,Magenta) ()f JJ:l~ El~~tLer_ oy_g'"- across t!l~ Y'{lf:'P _slt~._ .. ____ -1 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 SasiA-modeling. 

Resent simulations to enhanse the sonsoptualunderstanding of tho geohydrology of tho Rustler 
san be found in Corset and Kn1:1pp, 1 QQ6. 

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 &He 
facility vicinity. Its nearest use is approximately 7 mi (11 km) southwest of the WIPP facility, 
where salinity is low enough to allow its use for livestock watering (shawn, far o>~amplo, as VlJoll 
1-l 8 in Figure L 7 ). 1-lowo>.'er, the Permittees iden@od tho Culol:lra as potential aquifer in the 
Compliance Certification Application (DOe, 1 QQ6). Bosa1:1se of this, tho Culobra •.viii be the focus 
of fl:lturo ground water monitoring at WIPP as it is also the most transmissive continuous water 
bearing zone at 1P/IPP and is tho most likely pathway for oontaminant migration. 

L-2 General Regulatory 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-~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). 

L-3 WIPP Ground water Detection Monitoring Program !DMP\-Overview 

36 L-3a Scope 

37 Tho Permittees have established a RCRA "Ground ..,.,ater Detestion Monitoring Program (DMP) 
38 Plan" to define and protest gro1:1nd water reso1:1rses at '..VIPP. One of tho objectives of tf:lo WIPP 
39 DMP is to ostablisf:l, by moans of ground water sampling and analysis, an aosurato and 
40 representative ground water database that is soiontifisally dofonsielo and demonstrates 
41 regulatory somplianso. In adEiition, tf:le DMP will eo used to Eletormine background or o>~isting 
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sonditions of !JFOI::lnd water qwality and qwantity, inslwdin§ !Jrownd water swFfase ele•tation and 
2 direstion of flow, armmd the WIPP fasility area. 

3 This DMP plan governs aU-ground-water sampling events conducted to meet the applicable 
4 requirements of 20.4. 1 .500 NMAC (incorporating 40 CFR 264 Subpart F §§2e4 .QQ thFOwgh 
s 264.1 G1 ), and ensures that all-such data are gathered in accordance with these and other 
6 applicable requirements. The grownd water qwality data generated by monitoring asti'lities • ...,ill 
7 f}rovido a somf}rohonsi•le baskgrownd database aaainst whish Mwre analytisal Analytical results 
8 san be somf}arod collected during the DMP are compared to the baseline established in this 
9 Permit to determine whether or not a release has occurred. 

10 Grownd water monitoring at IJ:VIPP has boon historically oondwoted by several programs 
11 inslwdina the WIPP Site Cl:larasterization Pro!}ram, tl:le 1NIPP 'A'QSP, and resently tl:lo WIPP 
12 Grownd •,t,•ater SwFVeillanse Pro!Jram (G\A.'SP). Gro1:md water qwality and grownd water swrlaoe 
13 elevation data !:lave been sollostoel by tl:loso f}regrams for over 12 years at WIPP. Qata from tl:lo 
14 1NQSP wells (wl:lisl:l are widely distribwtoel asross tho area, see Fi!}wre l 8) •• ..,ill be wsod to 
15 sontinwally define changes in tl:le area's f}etontiomotrio swrfaoe and grownd water flow 
16 directions. f>lew monitoring wells inslweleel in tl:lo 'NIPP GWSP (1P/QSP wells 1 ea) were 
17 oonstmotod to tl:lo Sf)Ooifioations wovidod in tl:lo ~CRI\ Grownel Water Monitoring Teol:lnioal 
18 Enfmcomont Gwielanoe Qecwmont (EPA, 1 08e) and sonstitwte tl:lo ~C~A grownd water 
19 monitoring notworl< sf}ocified in tl:lis QMP as roqwirod by 2G.4.1 .eGG f>JM,I\C (inserf}erating 4G 
20 Cl=~ §§2e4 .QG tl:lrowgh 2e4 .1 G1 ). These wells are being wsed to establisl:l baokgFOwnd grownd 
21 'Nator qwality, grownd water swrlase elevations ana fle•N dirootions in assordance witl:l 2G.4. 1 .eGG 
22 NMAC (inoorf}orating 4G CF~ §§2e4 .07(1) and (g) and 2e4 .08(o)). clwstifisation for tl:le looations 
23 of tl:lese wells (~ l:lf}graelient and 4 downgradient) is !'}resented below. 

24 There are two separate components of the Groundwater Monitoring Program. the Detection 
25 Monitoring Program IDMP) and the Water Level Monitoring Program (WLMP). The first 
26 component consists of a network of six Detection Monitoring Wells (DMWs). The DMWs 
27 IWQSP 1-6) were constructed to be consistent with the specifications provided in the 
28 Groundwater Monitoring Technical Enforcement Guidance Document and constitute the RCRA 
29 groundwater monitoring network specified in the DMP. The DMWs were used to establish 
30 background groundwater gualitv in accordance with 20.4. 1 .500 NMAC (incorporating 40 CFR § 
31 264.97 and 264.98 (f)). The second component of the Groundwater Monitoring Program is the 
32 WLMP. which is used to determine the groundwater surface elevation and flow direction. Table 
33 L-4 is a list of the wells used in the WLMP as of January 1. 2011. The list of wells is subject to 
34 change due to plugging and abandonment and drilling of new wells. 

35 L-3b Current WIPP DMP 

36 Tl:lo WQSP wells 1 tl:lrowgt:l 6 oonstiMo tho ~c~.l\ QMP for VVIPP (Fig~:~ro l Q aAd Permit 
37 Attacl:lment Q, Figwre 82 ~) dwring deteotion monitoriAg as reqwirod by 20.4. 1 .eOO ~I MAC 
38 (incerf}erating 40 CI=R §§2e4.QG tl:lrel:lgh 264.101 ). Tl:lis monitoring 13lan is a oontinl:lation of the 
39 Gl:lrrent VIJIPP GWSP, and tl:lese wells will seFVe as tl:le moAitoring looations dl:lriAg baskgrol:lnd 
40 water ql:lality sl:larasterization and tl:le RCR.I\ QMP (Figl:lre l Q and Permit Attasl:lment 8, Figwre 
41 ~ 

42 Wells WQSP-1, WQSP-2, and WQSP-3 were-are located directly upgradient (north) of the 
43 WIPP shaft area. Tl:le losations of the tl:lree l:lf}graeliont wells ·.vere selested te be ref}rosentativo 
44 of tl:lo flow •testers of gFSI:lAd •Nater movin!iJ downf!raeliont onto tl:le WIPP site. Fig1:1ro ~4 of 
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Davies, 1 Q8Q, sl'lows tl'le simylation of diroction and ma!iJnit~,~de of !ijro~,~nd water flow. Tt:le 
2 Yp!iJradient wells were located eased on tt:le flow 1/eotors res1:1lting from tt:lis model sim~c.~lation. 
3 Tt:le original WQSP oeseFVation wells, as v.·ell as tt:lose in tt:le RCRA DMP, Rave aeon and will 
4 sontin~c.~e to eo ~c.~sed as pie2ometor wells to s~c.~pport sollestion of !iJrOYRd water surfase elevation 
5 and gro~:~nd water flow modeling data to demonstrate reg~c.~latory somplianse. 'Nell location 
6 SI:IFVeys for eaol'l of tt:le se¥on wells were performed ey tt:le Permittees' s~c.~rvey personnel~c.~sin!iJ 
7 the State Plane Coordinates North ,t\morican Dat~c.~m Model 27 method. Res~c.~lts of tho s~c.~rveys 
8 are on file witt:! tho New Mo*ioo State en!iJinoors Department along with tt:le associated 
9 O)(trastien permits fer cash well. 

10 WQSP-4, WQSP-5, and WQSP-6 wefe-are located downgradientl22Y!!ll of the WIPP shaft 
11 area in concert 'Nith the flow vectors shown ey this model simulation. All three Culebra 
12 downgradient wells (WQSP-4, 5, and 6} were sited to be located generally in the path of 
13 contaminants that might be released from the shaft area in the Culebra.eased on tAo greatest 
14 ¥olocity magnitude of groYnd water flowlea>ring the shaft area as st:lown on FigYro :i!4 of 
1s Dcwios, 1 Q89, and upgradient of tho \AliPP LWA eoYneary_. Well WQSP-4 was also specifically 
16 located to monitor the zone of higher transmissivity_ around wells DOE 1 and H 11, which may 
17 represent faster flow path away from the WIPP shaft area to the LWA boundary (Amended 
18 Renewal Application Addendum L 1, Section L 1-2a(3}(a)(ii) of tl'le ,'\mend eel Renewal Application 
19 (DOE, 2009)}. 

20 The CYiebra has been selected for the focus of the DMP due to it eeing rogionally O*tensive and 
21 e)(hieitiR!iJ the most si!iJnifioant transmissi·;ity of the water searing ~c.~nits at WIPP. The C~:~lel3ra 
22 has BOOn Oli!Onsively S!Ydied d1:1ring all past hyelrelegio GRarastOFii!ation programs ana fei:IRd to 
23 eo tt:lo most likely t:lyarologis patt:l•Nay to tt:le assossible environment or somplianse point for any 
24 potential sontamination. 

25 The compliance point is defined in 20.4.1.500 NMAC (incorporating 40 CFR §264.95) as the 
26 vertical plane immediately downgradient of the hazardous waste management unit area (i.e., at 
27 the downgradient footprint of the WIPP repository). Permit Part 5 specifies the point of 
28 compliance as "the vertical surface located at the hydraulically downgradient limit of the 
29 Underground HWDUs that extends to the Culebra Member of the Rustler Formation." +Ae 
3o RCRA groynd water monitoring nel\vork was not installed immediately downgraelient of tt:lis 
31 plaAe. However, beca~:~se lt:le Underground H\",I[)Us at \"liPP are S1:1epart X ~c.~nits, and dYe to 
32 the relatively uniqYe sontainment and transport aspects of tt:lo site, monitorin!iJ at tt:le proposea 
33 locations will allow for eletestion of releases prior to release of tt:leso sontaminants to tt:le general 
34 pYelis at tt:lo LWA emmdary. Wells WQSP-4, 5, and 6 are situated to demonstrate that during 
35 the operating life of the facility (including closure}. release of contaminants to the general public 
36 will not occur. 

37 

38 The DMP wells were losated to intercept flow vectors elowngradient away from tt:le VviPP st:lafts 
39 area based on current density corrected potentiometric syrfases (rig~:~re L Q). Based en natural 
40 sonto~c.~rs of tt:le potentiometric s~c.~rfaco (Figyre L 9) tt:le so lasted well placement losations -aFe 
41 downgradient of tt:le general flow direction from tt:le st:laft area. Transport modeling of 
42 contaminant migration througt:loblt tho C~c.~lel3ra to tho Land V\'ithdrawal /\st eoundary suggest§s 
43 that travel times from the Waste Handlinq.,Shaft to the LWA bounda[.'L c_o_uld_ b_e_ qn_t!l~ .9!d.er 9t ____ - {formatted: No underline, Font color: Auto J 
44 thousands of years" if, under worst ease conditions,This assumes conditions where hazardous 
45 constituents oetHa-migrate from the sealed repository (post closure) to the Culebra via the 
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1 sealed shafts .. If eentaminants were te mif!rate fmm the disf}esal faeility, they Y>'Ol:lld eo 
2 detested ey the DMP wells lesated midway eetween the shafts and LWA s~:~sh that samples 
3 fmm wells se~:~ld detest tf:lese sentaminants lenf!eefere tf:ley se~:~ld reash the LWA ee~:~ndary. 

4 Potentiometric surfaces and ground-water flow directions defined for the Culebra prior to largo-
s scale pumping in the WIPP facility -area and the excavation of WIPP facility shafts suggests that 
6 flow was generally to the south-southeast from the waste disposal and shaft areas (Mercer, 
7 1983; Davies, 1989). Resent (Desemeer 19Qe) !'}Potentiometric surface maps of the Culebra 
8 adjusted for density differences show very similar characteristics. The wells used for measuring 
9 the potentiometric surface of the Culebra are measured monthly and listed in Table L-4. 

10 (Fif!l:IFO L 9). WQSP 4, WQSP a, and 1NQSP e have eeen located dewnf!radient of the waste 
11 emf}lasement areas asserdinf! to wesent day aclj~:~sted petentiometris s~:~rfases. 

12 Potentiometris s~:~rfases that ha¥e net laeen serrested fer density differenses and that sontain 
13 transient relies of previo~:~s p~:~mpinf! drawdown eYents do not refloat aso~:~rate nat~:~ral gre~:~nd 
14 water flew direotiens and she1:1ld net be ~:~sed te assess the adeq~:~aoy ef f!FGI:Ind '.Yater 
1s meniterinf!leoatiens. Pre~·ie~:~s f}etentiemetrie s~:~rfase maf}s sf:lm'linf! a petentiemetrio low and 
16 f:lydrelogio f!radient toward tf:le area laetween \A.'QSP a and 1NQSP 4 had net been aclj~:~sted te 
11 freshwater hoa€1 eq~:~ivalents, ana ha€1 also !aeon infl~:~onoo€1 lay the long term f}l:lmping at wolll=l 
18 19. l-Ienee, same f:listeris maps may net ref}resent nat~:~ral C~:~lelara fle•N Elireotiens or gradients, 
19 and appropriateness of the F!CF!A monitoring network sannot eo dofiniti•loly oval~:~atod ~:~sing 
20 these data. 

21 L-3b(1) ~Detection Monitoring Well Construction Specification 

22 Diagrams of the six DMP wells are shown in Figures L-7 through L-12. Detailed descriptions of 
23 geology and construction methods may be found in DOE 1995. 

24 L abf1 Hil WQSP 1 

{ Formatted: Bcx:ly J 
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The six~DMP Culebra wells were Well WQSP 1 was drilled betweenSeptember 13 and _-- Comment[r2]: DMP'?WQSPhasbecndeteted 
October 16, 1994. The,te-a total depth of- each well is shown in Table L-5.7a7 ft (226m) lags_, '-f_ro_m_th_ea_cr_on..:.yms-·ta_bte_. ______ _, 

The wells were berehole was drilled through the Culebra and extends 1 a ft (5 m) into tho 
~:~nnamed lower memeer of tf:le F!~:~stlorlos MedafiAOs as shown in Table L-5-. The well§ 
werewas drilled to the top of the Culebra a depth of e9a ft (211 m) egs using compressed air as 
the drilling fluid and. The intewal fFOm e9a to 7'J7 ft (225 to 211 m) bgs (the total dof}th) was 
drilled 1:1sin§ air mist with a foamin§ a§ont as tf:le drillinfl fl1:1id. WQSP 1 was Elrillod to e95.e ft 
(212m) lags ~:~sin§ a 9%-in. drill bit. The wells were then and was cored from e95.e to 7a7 ft (212 
to 22e m) egs using a 5%-in. core bit to cut 4-in._-(O. 1-m) diameter core to total depth. See 
Table L-5 for the drilling and coring intervals for each well. After coring, WQSpjDMP wells were _- -1 comment[r3]: DMP'? 
\'VQSP 1 was reamed to 9% :in. (0.3 m) in diameter to total depth. After reaming. wells were '-----=-,:.._, _______ _.~ 
VVQSP 1 was cased from the surface to total depth 7'J7 ft (224 .e m) e€Js with 5-in. (0. 1-m) (0.28-
in. (0.7-centimeter (em)] wall) blank fiberglass casing with in-line 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 
from 702 to 727ft (214 to 222 m) la€JS. The annulus between the borehole wall and the 
casing/screen is packed with sand from e 4 0 to ee 1 ft ( 1 Q5 to 198 m) la§s and with 8/16 Brady 
gravel as indicated in Table L-5.from e61 to 7a7 ft (198 to 22e m) lags. Based on sore log 
rOSI:Jits, tho Cl:lloera is losatod from e99 to 722ft (21a to 220m) egs (see Fig~:~re-L-+OP 
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l ab(1 )(ii) 

2 'Nell 'lVQSP 2 was ElrilleEl between SeptemberS anEl12, 1994, to a total depth of 84S f.1 (267.9 
3 m) bgs. TAo borol=10le was Elrillod IAre~gA tAo C~lobra aRd m<tonEls 12.a f.1 (a.7 m) into tho 
4 ~nnamod lower member of tho R~stlor. Tho well was Elrillod to a do 13th of 800 fl (24 4 m) sgs 
5 with a 9~~ in. drill bit ~sing aomprossod air as lAo drilling fl~id. The intoFVal from 800 to 84S fl 
6 (244 to 268m) bgs (tAo total depth) was drilled with a 6'A in. aero bit to s~t 4 in. (0.1 m) 
7 diameter sore ~sing air mist witA a foaming agent as tAo drilling fl~iel. /\ftor aoring, WQSP 2 'Nas 
8 roamed to 9% in. (O.a m) in diameter to total depth.V\IQSP 2 was eases from tho s~rfaoo to 84S 
9 ft (268m) bgs •Nith 6 in. (0.1 m) (0.28 in. [0.7 om] wall) slank fisorglass easing with in line 6 iR. 

10 (0.1 m) diameter fiberglass 0.02 in. (0.1 em) slotte€1 ssreon asross the C~lebra inteFVal from 811 
11 to sa6 ft (247 to 256 m) bgs. The aRnul~s 8et•.¥een lAo boreAole wall and the aasiRg/ssroon is 
12 13asl~ed with sane! from 790 to 79a ft (241 to 242m) bgs aRd with 8/Hi Brady gravel from 79a to 
13 846ft (242 to 268m) bgs. Based oR sore log ms~lts, tAo C~lebra is looatod from 810.1 to saa.7 
14 ft (247 to 264 m) bgs (see Fig~re l 11 ). 

15 L abf1 Wiil WQSPa 

1s Well WQSP 3 was drilled between October 21 and 26, 1994, to a total de 13th of 880 ft (2!38 m) 
17 13gs. Tho 13oroholo \Yas elrilloel thro~gh the Culol3ra anel ox-tonels 10ft (3.1 m) into tAo unnamoel 
18 lower moml3er of tAo Rustler. TAo woii•Nas drilloEl to a eloptA of 880ft (268 m) 13gs ~sing 
19 somwessoel air as tho drilling fl~iEl. TAo boreAole •Nas cleaned ~sing air mist witf:l a foaming 
20 agent. WQSP a was elrilled to saa fl (264 m) 13gs ~sing a 9% in. Elrilll3it and was sarod from 8aa 
21 to 879ft (264 to 2!38 m) 13gs ~sing a 514 in. sore 13it to s~t 4 in. (0.1 m) diameter sore. After 
22 oaring, 1/'/QSP a 'Nas reamed to 9~~ in. (O.a m) in Eliameter to total elepth of 880 ft (268 m) bgs. 
23 WQSP a was eased from tAo s~rfaso to 880ft (268m) bgs •Nith 6 in. (0.1 m) (0.28 iR. [0.7 om] 
24 wall) blanl~ fil3orglass easing witA in liRe 6 in. (0.1 m) diameter fil3erglass 0.02 in. (0.1 am) 
25 slotteElsoreeR aoross the C~lel3ra inteFVal from 84 4 to 869ft (267 to 266 m) 13gs. Tf:le ann~l~s 
26 13etween tAo 13oref:lole wall and tAo easiRglssreen is packed •NitA sand from 827 to sao ft (262 to 
21 26:3 m) 13gs and witA 8/16 Brady gravel from sao to 880 ft (26a to 268 m) 13gs. Based on sore log 
28 resul!s, tf:le C~lebra is loeateel from 84 4 to 870ft (267 to 266m) egs (see Fig~re l 12). 

29 L 313(1 )(iv) 'NQSP 4 

30 Well V>/QSP 4 was drilled 13etweeR October 6 aRe! 1 0, 1994, to a total de13tA of 800 ft (24 4 m) 
31 13gs. Tl:te 13eroAole was drilled tl:tro~gl:t tl:to C~lel3ra and extenEls 9.2 ft (2.8 m) into tl:to unnamed 
32 lower meml3er of tl:te R~stler. Tl:te well 'Nas drilled to a deptA of 740ft (226 m) 13gs witA a 9% in. 
33 drilll3it ~sing somwessoEl air as tho drilling fl~id. TAo intaP.'al from 740.8 to 798 fl (225.7 to 243 
34 m) 13gs •~.<as eared witA a 6\4 in. (0.13 m) sore 13it to sui 4 in. (0.1 m) diameter sore ~sin§ air 
35 mist witl=l a foamin§ agent as tAo drilling fluid. Jl.fter coring, \6JQ8P 4 was reamed to 9~ in. (0.3 
36 m) in diameter to total 9optA of 800ft (24 4 m) 13~s. WQSP 4 was easoEl from the surface to 800 
37 ft (244m) 13gs withe iR. (0.1 m) (0.28 in. [0.7 em] wall) alaRidieerglass oasiR€1 witl=l iR line 6 iR. 
38 (0.1 m) diameter fil3erglass 0.02 in. (0.1 em) slotted screen across the C~lel3ra iRtorval from 764 
39 to 789 ft (2aa to 241 m) 13gs. Tho anRul~s between tho borehole wall aRd tl=lo aasing/£ereon is 
40 13aslwg witA sand from 762 to 76e ft (229 to 2ao m) 13gs and with 8/16 Brady gravel from 766 to 
41 800ft (230 to 244 m) 13gs. Based on sore log res~lts, tAO C~fel3ra is located from 769 to 790.8 ft 
42 (2aa to 241m) egs (see ~ig~re L1a). 
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2 Well WQSP § was drilled bo~woon Oetobor 12 and 19, 1994, to a ~otal dof'}th of 681 f:t (2Q8 m) 
3 b§s. Tho borehole was drilled thro~@h ~he G~lobra and eK~onds into the ~nnamod lo·Ner member 
4 of tho ~~stlor. TAe well was drilled to a dof'}tA of e7e ft (2Q8 m) b@s ~sin@ somf'}ressed air as tAo 
5 drill in@ fl~id. TAo sorehele was sloaned ~sin@ air mist witA a foamin@ a§ont 1NQSP e was drilloel 
6 to 848 f:t (HI8 m) b@S ~sin§ a 9% in. drill bit anel was so reel from 648 to 878ft (1 98 to 2Qe m) b@S 
7 ~sin@ a §lc4 in. sore bit to s~t 4 in. (Q.1 m) eliametor sore. After sarin@, WQSP §was roamoel to 
e 9% in. (Q.:3 m) in eliametor to total elof'}th of e81 f:t (2Q8 m) b§s. 1ftJQSP e was saseel from tAo 
9 s~rfaso to e81 ft (2Q8 m) b@S 'NitA e in. (Q.1 m) (Q.28 in. [Q.7 em] wall) blank fisor§lass sasin@ 

10 witA in line e in. (Q.1 m) eliameter fiser§lass Q.Q2 in. (Q.1 sm) slottoelssroen asross the G~lebra 
11 interval from e4e to e71 ft (1 97 to 2Q5 m) b§s. Tho ann~l~s between the borehole wall and tho 
12 sasin§lssreon is J'}aslwel with sand from e2:3 to e28 ft (19Q to 191 m) bgs anel with 8118 Braely 
13 gravel from 82e to e81 ft (1 91 to 2Q8 m) bgs. Baseel on sore IO€J res~lts, the G~lebra is losated 
14 from e48 to e74.4 ft (198 to 2Qe.e m) b§s (see Fi§~re L 14). 

15 L :3b(1 )(vi) WQSP e 

16 VVell WQSP e was elrilled bet•Noen September 2e and Ostobor :3, 1994, to a total depth of e1 e.e 
17 ft (187.9 m) bgs. Tho borehole was drilled thrmJ@h tho G~lobra and extends 9.7 ft (:3m) into tho 
18 ~nnameellowor member of tho ~~stlor. Tho well was elrilleel to a elof'}tA of :387ft (112m) bgs 
19 l:l8ing GOmf'}resse€1 air as the €lrilling fl~id. Tho interval from :3e7 to e1 eft (112 tO 188 m) b§S (the 
20 total elof'}th) was drilled ~sing brine as the elrilling fh:Jid. WQSP e was elrilloel to §68ft (17:3 m) 4 
21 in. (0.1 m) ft bgs ~sing a 9% in. €lrill bit an€1 was sarod from 668 to 616ft (17:3 to 188m) bgs 
22 ~sin@ a elc4 in. sore bit to s~t 4 in. (Q.1 m) €liamotor sore. After soring, 'NQSP 6 was roamed to 
23 9% in. (G.a m) in €liamotor to total def'}th of e1e.e ft (188m) b§s. WQSP e was eased from the 
24 s~rfaso to 81 e.G ft (188 m) b§s with e in. (Q.1 m) (Q.28 in. [Q.7 em] wall) blanl< fiber€Jiass sasin@ 
2s with in line e in. (Q.1 m) diameter fiber§lass Q.02 in. (0.1 em) slotteel ssreen asross the G~lebra 
26 intor.•al from 981 to eOe ft (177 to 189m) bgs. The ann~l~s between tho borehole wall and tho 
27 sasin§.Lssreen is J'}askoel with sand from ee7 to 570ft (17a to 17:3.7 m) bgs and with 8/16 Braely 
28 §ra't'OI from 570 to 61 e.G f:t (174 to 188m) bgs. Based on sore log ros~lts, tho G~lebra is Ia sated 
29 from 582 to 806.9 ft (177 to 185 m) bgs (see Fig~re L 1 e). 

30 L-4 Monitoring Program Description 

31 The WIPP DMP has been designed to meet the ground-water monitoring requirements of 
32 20.4.1.500 NMAC (incorporating 40 CFR §§264.90 through 264.101 ). The following sections of 
33 the monitoring plan specify the components of the DMP. 

34 L-4a Monitoring Frequency 

35 The se•t'on ~G~A monitorin@ wells hG'Ie been samf'}loel on a somiann~al basis sinso their 
36 installation in 1996 to establish bask§ro~n€1 gro~n€1 ·~~ator q~ality in assorelanse 'Nitl:t 20.4 .1.600 
37 NMAG (insorporating 40 GF"R §§2e4.Q7 and 2e4.98). This has insh:1dod at least two f~ll ro~n€ls 
38 of 20.4 .1.600 I'>IMAG (lnsorf'}orating 40 GF~ §284) AJ'}J'}endix IX analysis for samf'}les from oash 
39 of tAo propose€1 RGRA elotostion monitoriR@ wells. In adelition, gro~nd V.'ater samf'}les were 
40 solloste€1 from tho DMP wells (from Marsh 1 997 ~ntil waste omplasoment) at a froqt,~onsy of lot,~r 
41 sample ref'}lisatos oolleoto€1 semiannt,~ally fFOm eash well for the inelioator paraFRotors of plol, 
42 spesifio oon€l~stanse (SC), total organis sarbon (TOG), and total organis halogen (TOX) to 
43 ft,~rther establish saok§FoHnd grot,~nel water qHality t,~ntil eletootien monitoring in aooorelanse with 
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20.4.1.1300 NMAC (inoorporating 40 CF~ §2€i4.98) l:leeomes applieal:lle. A total of four rounds of 
2 Appendix IX analysis will be conduoted for samples from each well for use in l:laekground 
3 ground water quality determinations. 

4 Detection monitoring will start when the Permittees emplace waste and continue through the 
5 filOSt closure [3haso as require€1 by 20.4.1.1300 NMAC (ineoff)orating 40 CF~ §2€i4.90[c]). During 
6 detection monitoring, one sam13le and one sample duplicate will l:le eollected semiannually from 
7 each well in tho ~C~A deteotion monitoring networl(. /\s shown in Tal:lle L 2, the DMP will 
8 oontinue to eolleot ground water q~:~ality sam19les for all se~·en wells on a semiannual l:lasis 
9 dUFing the life of the DMP. 20.4.1.1300 NM!\C (incorporating 40 CF~ §2e4.97[gj[2)) pro•1idos that 

10 an alternate samf9ling fFequency to that provide€1 in 20.4.1.600 f>4M>''.C (inoorpor:ating 40 CF~ 
11 §2€i4.98) may be prof9osed by tho Permittees. Given the nature and rate of ground water flow in 
12 the area surrounding WIPP, collecting and analy;zing one sample semiannually will be protective 
13 of h~:~man l=lealth and tho environment bosause any hazardous eonstituont lea\•in!iJ IRe 
14 underground disposal facility will not have tho potential to migrate beyond tho ground water 
1s monitoring network in a one year time frame. Ground .,.,•ator flow sharacteristiss are presented in 
16 detail in Addendum L1, Section L1 2a of the Amended Renewal Applisation (DOE, 2009). 

17 Ground-water surtace elevations will be monitored in each of the sixseven DMWsDMP •Neils on 
18 a monthly basis. The ground-water surface elevation in each DMW DMP well will also be 
19 measured prior to each annual sampling event. The gGround-water surtace elevation 
20 measurements in the WLMP wellsother existing \•VQSP well sites will also be monitored on a 
21 monthly basis when accessible to supplement the ama water level database and to help define 
22 regional changes in ground water flow dirostions and gradients. The characteristics of the 
23 DMW~C~A DMP (sampling frequency, location) will be evaluated if significant changes are 
24 observed in the ground-water flow direction or gradient. If any change ossurs whish sould affest 
25 the ability of the DMP to fulfill the requirements of 20.4.1.1300 NMAC (incorporating 40 CFR 
26 §2€i4 Subpart F), the Permittees shall promptly notify NMED in writing and af9ply for a permit 
27 modifieation, if appropriate. 

28 L-4b Analytical Parameters and Hazardous Constituents 

29 The parameters listed in Part 5, Table 5.4.a and hazardous constituents listed in Part 5, Table 
30 5.4.b analvtes of interest are analytes of interest measured as part of the DMP. to establish 
31 bacl(ground ground water quality prior to emplasement of waste inslude all indisator parameters 
32 and all other parameters listed in 20.4.1.1300 NMI\C (insorporating 40 CF~ §2€i4) Appendix IX. 
33 Field measurements of pl-4, SC, temperature, shloride, eh, total iron, and all(alinity are also 
34 measured during baekground sampling . 

35 The DMP was initiated upon waste emplacement, at whish time the semiannual samples 'A'ill be 
36 analy;zed for tho parameters listed in Table L a. Parameters to bo analyzed by tho sontrast 
37 laboratory sueh as speeifis senductanse, total dissol\'ed solids, total suspended solids, density, 
38 pl-4, total organic carbon, and total organic halogens were insludod as indieator parameters 
39 l:lesa1:1se of their universal commonality to ground water. Parameters such as ehloride, alkalinity, 
40 salsium, magnesium, and f'IOtassium '"•'ero insludod as matrix specifio general indicator 
41 parameters. Calcium, magnesium, potassium, chloride, and iron may be deleted d1:1ring 
42 detection monitoring, '.\lith prior approval of NMED. Organis and inorganie sempeunas on the 
43 rigl=lt Rand side of Table L a 'Nero shes en besa1:1se they will oss1:1r in the waste to be disposed at 
44 the WIPP facility. Additional hazardous constituantsconstituentsparameters may be identified 
45 through changes to the list of hazardous waste numbers authorized for disposal at the WIPP 
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facility.the tentati~·ely iaentifiea eemf30Yna (TIC) wesess SJ3esifiea in the Waste Analysis Plan, j 
Permit Attashment C. If hazardous constituentseemf30blncls are identified, these will be added to 
Part 5. Table 5.4.bthe DMP list, unless the Permittees provide justification for their omission 
(e.g., hazardous constituent not in 40 CFR §264 AQPendix IX);,_a_n(j_t~i~ 9rnls~LO!'J.i~ ~12P!Q~e_d ____ - {Formatted: No underline, Font color: Auto 

by NMED. 

6 L-4c Ground-water Surface Elevation Measurement Sample Collection and Laboratory 
7 Analysis 

8 Ground-water surface elevations will be measured in each DMWwell prior to ground-water 
9 sample collection. Ground-water will be extracted using serial and final sampling methods. 

10 Serial samples will be collected until ground-water field indicator parameters stabilize or three 
11 well bore volumes. whichever occurs first, after which the final sample for complete analysis will 
12 be collected. Final samples will then be analyzed for the parameters and constituents in Part 5. 
13 Tables 5.4.a and 5.4.b.DMP analytioal SYite. 

14 L -4c( 1 l Ground-water Surface Elevation Monitoring Methodology 

15 The WIPP ground-water level monitoring program (WLMP) activities are conducted in 
16 accordance with the WIPP facility SOPs listed in Table L-3.is a Sbll'lJ3rO€Jram of the DMP. The 
17 qyality assYranoe aotivities of the 1ft/bMP are in strist aooeraanse with WP 1 a 1, ana the qblality 
18 assYranso imJ3Iemontin€J f3resoablre SJ30sifis to €JFOblna water syrfase elevation meniterin€) is 
19 WIPP Preseablro INP 02 EM10142

. Cyrrent versions of 9oth WP 1a 1 ana VVP 02 EM1014 are 
20 maintainea in the WIPP OJ3eratin€J Reoora. 

21 Groundwater surface elevation measurements will be taken monthly at each of the six DMWs 
22 and prior to the annual sampling event. Additionally. Groyne water sblrfaso elevation monitorin€) 
23 is in J3ro€)ross new ana will eentin~>~o thrOY€Jh the f30St olesblre oaro J30riea Sf30Gifieel in Permit 
24 Part 7. This sestien of the 13lan aaarosses tho asti¥ities of the WbMP El~>~rin€J the J3reeJ3erational 
25 ana OJ3oratienal J3hasos of WIPP. 

26 Cellostien of §roblna water syrfaso ole\•ation Elata is roqyirea I:Jy 20.4.1.§00 ~IM/\C 
21 (inoorf3oratin§ 40 CFR §2e4.97(f)). Those Elata also J3FOviele: 

28 • Data solleotien as roqbliroel I:Jy tho En•;irenmontal Monitorin€J Plan. 

29 • /\ means to fylfill sommitments maele in the Final En•Jironmontallmj3aot Statement 
30 ~ 

31 • /\ means to semJ3Iy with fytyre §FOblna water inventory ana monitorin§ re§Yiations. 

32 • lnf3Yt for mal<in€)1ana YSe aeoisions, (i.e., aesi§AiA§ lOA§ term astive ana j3assivo 
33 instiMional controls fer the site). 

•wp Q2 10141Q14 "Gre~AElwaler bevel 14eas~remeAIS" is a leaRAiaal ~reaee~re li'lal speaifies IRe steps felle"'eEI ey IOA•tireAmeAial 
MeAileriAlJ (&U) pereeRAel fer makiAg maru1af gre~AEI "'aler le"el meas~remeAts iA greYAEI water wells iA IRe "ieiRily ef IRe 1A11PP 
faailily. TRe preeeEl~re preYiEles §OAeral iAslr~elieAe iAsluEiiAlJ prere~~isiles, safely preaa~lieAs, pel'fermaAse fre~~eRS'f, ~ualil'f 
ass~raAse, aAEl reserae. Speaifia iAslrwstieA& are iAeluEieEI fer usiAg the "'eler le•.•el measwremeAI elestrisal eeAElustaAse prase aAEI 
Elata maRa§emeAI. 
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• Assistanse in 1:1nderstanding any shanges to readings from the water J3ress1:1re 
2 transd1:1oers installed in easl=l of the shafts te monitor water sonditiens 13el=lind tl=le liners. 

3 • An 1:1nderstanding ef whether or not tho horizontal and vertisal graeiente of flow are 
4 shanging over time. 

5 The ol3jestive ef the WLMP is to extend the dos1:1mented resord of gro1:1nd water s~:~rtaso 
s elevation fl1:1ot1:1ations in the C~:~lel3ra and Magenta members ef tho R1:1st1er in the vioinity ef the 
7 VVIPP fasility and to meet the req1:1irements of 20.4.1.600 NMAC (inoOFJ30ratin!iJ40 CFR 
8 §2e4.97(f)). Gre1:1nd 'o\'ator s~:~rtaeo elevation data will be selloeted from eaeh well of tho RCRA 
9 DMP. Gro1:1nd V.'ater s~:~rtaee olevatien data 'Nill also be eollested from other C1:1lebra wells, as 

10 '.veil as monitoring wells sempleted in otl=lor water bearing zenos overlying and 1:1nderlying the 
11 WIPP repository horizon (see Fig1:1re L HI) when assess to those zones is possible. This 
12 inol1:1des, b1:1t is not limited to, the Bell Canyon, tho ~rty niner, tho sontaot ;zone between the 
13 R1:1st1er and Salado, and the De·A•oy Lal<e. 

14 groundwatorGre1:1nd water surface elevation measurements will be taken monthly in the other 
15 Culebra wells as listed in Table L-4. when accessible at least one aooessible sompleted interval 
16 at eash available well 13ad .• 1\t well pads with twa or more wells semf3leted in the same interval, 
17 quarterly meas~:~rements will be tal<en in the red~:~ndant wells (YY.well locations are shown in 
18 Figure L-1~.- Grel:lnd water s1:1rlase elevation measi:IFements will be taken montl=lly at eaeh of 
19 the so•;en DMP wells, as well as prior to eash sampling event. If a cumulative ground-water 
20 surface elevation change of more than 2 feet is detected in any DMP well over the course of 
21 one year which is not attributable to site tests or natural stabilization of the site hydrologic 
22 system, the Permittees will notify NMED in writing and discuss the origin of the changes in the 
23 Annual Culebra Groundwater Reportfe!39FI specified in Permit Part 5. Abnormal, unexplained 
24 changes in ground-water surface elevation will be evaluated to determine if theymay indicate 
25 changes in site recharge/discharge which could affect the assumptions regarding DMWmM2 
26 well placement and constitute new information as specified in 20.4.1.900 NMAC (incorporating 
27 40 CFR §270.41 (a)(2)). 

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

36 Interpretation of ground-water surface elevation measurements and corresponding fluctuations 
37 over time is complicated at the WIPP facility by spatial variation in fluid density both vertisally in 
38 well bores and aFOally from well to well. To monitor the hydraulic gradients of the hydrologic flow 
39 systems at WIPP accurately, actual ground-water surface elevation measurements will be 
4o monitored at the frequencies specified in Table L-2, and the Culebra groundwater densities of 
41 the fluids in the wells listed in Table L-4i:lGfe&.will be measureg annually. \'Vhen 13oth of these 
42 13arameters are l<novm, eq1:1ivalent freshwater heads will be sals1:1lateEI. The sonse13t of 
43 freshwater heaEI is diss~:~ssea in Ll:lss;zynsl<i (1961 ). 
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1 /\ aiss~:~ssian exJ:llainin§ tl=le sale~:~latian af fresl=lwater l=leaas fram mia fermatian EleJ*I=I at WIPP 
2 san eo fmma in ~al:l§, et al. (1987). Fresl=lwator l=leaas are ~:~sef~:~l in iaentifyin§ l=lyara~:~lis 
3 graelients in aq1:1ifers ef variaele elensity s~:~ol=l as these existing at tl=le WIPP site. Fresh•h'ater 
4 hoael at a §iven J3Gint is elafineel as the hei§ht af a eal1:1mn af freshwater that will ealanse the 
5 oxistin§ wessuro at that J:laint (lusezynski, 1991). 

6 Measured Culebra §FGI:IAEl-water surface elevation data can be converted to equivalent 
7 freshwater head from knowledge of the density of the borehole fluid, using the following formula. 

8 p= p~h 

9 where 

10 p =freshwater head (length of freshwater headJ:lrassure) 
11 yp =average specific gravity of the borehole fluid (unitless ratio of borehole fluid density to 
12 density of fresh water) 
13 gg =freshwater density (mass/volume) 
14 h =fluid column height above the datum (length) 

15 If the freshwater density is assumed to be 1.000 gram per cubic centimeter (g/cm\ then the 
16 equivalent freshwater head is equal to the fluid column height times the average borehole fluid 
17 specific gravity. 

18 Density measurements are made annually. Density for the DMWs will be expressed as specific 
19 gravity as measured in the field during sampling events using a hydrometer. Freshwater head 
20 for other Culebra wells will be calculated as described above from fluid density measurements 
21 obtained using pressure transducers. 

22 density (exJ:lresseel as GJ:leGifie gravity). 

23 L-4c(1 )(i) Field Methods and Data Collection Requirements 

24 To obtain an accurate ground-water surface elevation measurement, a calibrated water-level 
25 measuring device will be lowered into a test well and the depth to water recorded from a known 
26 reference point. An SOP will be used when making water-level measurements for this program. 
27 The SOP will specify Wl=lon ~:~sing an eleetrical coneluctanee J:lraeo, the ele13th to v.•ater will eo 
28 eletormineEI ey reading tf:lo aJ:lJ:lFOJ:lriato measurement marl~ings an tho emeasseel moas1:1ring 
29 tape wf:len the alarm is activated at the surface. WIPP Precoel1:1re WP 02 EM1014 SJ:lecifies the 
30 methods to be used in obtaining groundwater-level measurements. and provide general 
31 instructions including prerequisites, safety precautions, performance frequency. quality 
32 assurance, data management, and records .. />. c1:1rrent revision of tf:lis pracedure will ee 
33 maintaineel in tho 'NIPP 013erating Recara. 

34 L-4c(1 Hiil Ground-water Surface Elevation Records and Document Control 

35 tAU-incoming data will be processed in a timely-manner thatte ensuresasstlf& data integrity. The 
36 data management process for ground-water surface elevation measurements will begin with 
37 completion of the field data sheets. Date, time, tape measurement, equipment identification 
38 number, calibration due date, initial of the field personnel, and equipment/comments will be 
39 recorded on the field data sheets. If, for some unexpected reason, a measurement is not 
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1 I possible (ig.ge., a test is under way that blocks entry to the well bore), then a notation as to why 
2 the measurement was not taken will be recorded in the comment column. Personnel will also 
3 use the comment column to report any security observations (i.e., well lock missing). 

4 Data recorded on the field data sheets and submitted by field personnel will be subject to 
5 applicable SOPs (see Table L-3). @Uidolines outlined in WIPP Prosodures WP 02 EMa001 3-aA€1 
6 WP 02 EM1014 4

. Current copies of these pFOcedures are maintained Ylithin the WIPP Operatin@ 
7 Record. These procedures specify the processes for administering and managing such data. 
8 The data will be entered onto a computerized work sheet. The work sheet program-will 
9 calculate§. ground-water surface elevation in both feet and meters relative to the top of the 

10 casing and also relative to mean sea level. The work sheet program adjusts will also adjust 
11 ground-water surface elevations to equivalent freshwater heads. 

12 A check print will be made of the work sheet printout. The check print will be used to verify that 
13 data taken in the field was properly reported on the database printout. A minimum of 10 percent 
14 of the spreadsheet calculations will be randomly verified on the check print to ensure that 
15 calculations are being performed correctly. If errors are found, the work sheet will be corrected. 
1s Tho data contained on the computeriz.ed work sheet will be translated into a dataease file. A 
17 printout will be made of the dataeaso file. Tho data each month will then eo compiled into report 
18 format and transmitted to tho appropriate a@oncios as roq~:~ostod ey tho Permittees. Ground-
19 water surface elevation data and equivalent freshwater heads for theall Culebra wells in Table 
20 L-4 will be transmitted to NMED by May 31 and November 30one month after data are 
21 collected. Semi-annual groundwater reports will also include annotated hydrographs and trend 
22 analysis. 

23 /1, computeriz.ed database file will be maintained for all gFO~:~nd water s~:~rface elevation data. 
24 Monthly and quarterly data will eo appended into a yearly file. Upon verification that tho yearly 
25 dataease is free of errors, it will eo appended into the project database file. A printed copy of tho 
26 current project database (through December of the preceding year) will eo kept in the 
27 En·1ironment, Safety and 1-fealth Department (ES&H) EM fire resistant storage area. 

28 L-4c(2) Ground-water Sampling 

29 L-4c(2}(i) Ground-water Pumping and Sampling Systems 

3o The water bearing units at 1NIPP are highly variable in their aeility to yield water to monitoring 
31 wells. The Culebra, the most transmissive hydrologic unit in tho 'NIPP area, exhibits 
32 transmissivities that range many orders of magnitude across tho site area and is tho primary 
33 focus of the DMP. 

3 WP 02 10!43001 "•aminist•ative PFesesses~mental Menit~g~i&a-management senti'QI presed~re te f*GVide 
lAG aEiministFali>•e gwiaanse te ee wsea ey iOR•<iFeRmental MeRileFing (6"~4) peFGennel te maintain ~~ality GBRlrel (QC) asseeiatea "'ilR 
10M sampling asti•<ities anEI te ass11Fe !Rat sata as~wireEI wnaer IRe 14/IPP """'irenmental Menitering Pregram aFe "aliEI. Tile 
presawliens ana limilaliens pertien ef IRis preseEiwre ass~re tt.at enly ~walifieEI pe1sennel as~wire samples wnaer IRe i<M prej!Fam, 
!Rat sress eentaminatien of sam~ling e~uipmenl is pra"ORtea, ana t~at sample l>ela times are net enseaEiaa. Tho Parterrnanae 
pertien eltFia ~reeeawre ~re"iaes step by step inst•wstiens fer Qwalil'f ,Asswranee/Qwality Genlrel (Q.O.IQG) implementalien,lFia usa 
ef Elata st.eets ana sample trasking legeeef1s, sample tasking from selleetien te submittal, ana astiens to lake if sample rasw~s 
inaisate ti'le ~etenlial fer aMeeeaing a regulate!')• limit. 
• !liP 02 IOM1014 "Greunawate• be"el ~4easurement•, is a tas~nisal ~reaaawra 'YRiGR lists IRe eEjuipment raEjwirea anatt.e 
eperalienal st.asks nesessary te ~al'ferm grewnawater le\•el maaswraments. TRis p•eseaura as well as WP Q2 I>MaQ01 alse pre"iaas 
infermatien en ~erfeFmiRg o,<aliaatien anEl verifieatien ef lalleratery Elata. 
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The ground-water pumping and sampling systems used to collect a ground-water sample from 
2 the six&e>Jefl-DMWs new DMP wells will provide continuous and adequate production of water 
3 so that a representative ground-water sample can be obtained. The wells 1:1sed for gro1:1nd water 
4 q1:1ality sam131ing ¥ary in yield, do13th, and i')l:lmi')ing lift. Tl:lese factors affect tho d1:1ration of 
5 i')UmFJing as well as the equi13ment req~:~ired at each well. 

6 The type of pumping and sampling system to be used in a well depends primarily on the aquifer 
1 characteristics of the Culebra and well construction. The DMWs are DMP wells will-9e 
8 individually equipped with dedicated submersible pumping assemblies. Each well has a specific 
9 type of submersible pump, matched to the ability of the well to yield water during pumping. The 

10 down:-hole submersible pumps are .wiU-9&-controlled by a variable electronic flow controller to 
11 match the production capacity of the formation at each well. 

12 Tho electronic flow controller allows i')orsonnol collecting sam13los to control the rate of 
13 discharge during well 13urging to minimize tho potential for loss of volatiles from tho sample. As 
14 recommended in the "RCRA Ground-Water Monitoring Technical Enforcement Guidance 
15 Document'' (EPA, 1986) the wells will be purged no more thana minim1:1m of three well bore 
16 volumes or ~until fieliled parameters have stabilized. which-ever comes first. at a rate that will 
11 minimize the agitation of recharge water. This will eo accomi')lished ey monitoring formation 
18 pross1:1re and matching tl:le rate of discharge from tho well as nearly as i')ossislo to the rate of 
19 recharge to tho well. WIPP Procedure WP 02 EM1 0025 specifies tho methods ~:~sod for 
20 controlling flo•.v rates and monitoring formation 13ressuro. /\current 'Jersion of this document will 
21 eo maintained in tho WIPP 013orating Record. Well purging will performed in accordance with 
22 an SOP requirements will so used in conjunction with serial sampling to determine when the 
23 ground-water chemistry stabilizes and is therefore representative of undisturbed ground-water. 

24 The DMWs areDMP wells will be cased and screened through the production interval with 
25 materials that do not yield contamination to the aquifer or allow the production interval to 
26 collapse under stress {high epoxy fiberglass). Details of well construction are 13rosented in 
21 Section L :i!b(1). An electric, submersible pump installation without the use of a packer §will-9e 
2a used in this instance. Tho largest amount of discharge from tho submersible pump-w+u take§ 
29 place from a discharge pipe. In addition to this main discharge pipe, a dedicated TefleA®-sample 
3o line; running parallel to the discharge pipe; is will also be used. The sampling line is 
31 manufactured from a chemically inert material. Flow thro~:~gh the 13i130 will be rog~:~lated on the 
32 s1:1rface by a flow control valve and/or variable Si')oed drive controller. Cumulative flow §will-9e 
33 measured using a totalizing flow meter. Flow from tho discharge pipe.J§-will-9e routed to a 
34 discharge tank for disposal. 

35 

36 

37 

38 

The dedicated TefleA®-sampling line iswill-9e used to collect tho water sample that will undergo 
analysis. By using a dedicated TefleA'lli-sample line, tho water fNill not be ~ontaminatod by tl1e 
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 

• WP Q:l IOMHJQ:l"!;;ieslris Swi>FMF&ii>le PYRlf! 'leRite'>R~ S)<ctem IRslallatieR aRs Ojle'll~eR" is a lesi'IRieal f!Fesasw•e tloat f!FB"ises 
step B'f step iRstF~otiens fer aeq~iFiRB ~jre~F\9 water samples wsiR!J eleetFis s~bmersiele f!Ymps {IOSPs). Tile preseEiwre aaEI•esses 
tile eqwipmeRI iR geAeoal, lists preeawlieAs aREIIimilalieAs wAiell ass~re lllatoAiy q~alifieEI iREiiviel~als Sf!erate tile eq~ipmeAI, 
f!rereqwisile aelieAs wl:lisll ass~oa tile eeroael iAslallatieR aRa ef!eratieA. Ti'le preeeelwre Eletails Flew Ia iAslallti'le 'larie•s swi>systems 
6ij9R as l~e SijFfaGB Elise~a"'e aAEI f!F96SijrQ Rl9RileriAg S'fSIGFA QAQIRe f!FaSSijFQ FABAiiBFiRg BYBBier aAEl RSW Ia start "P aRE! SRijl 
EIB'NA IRe IOS12. 
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through the sample collection line ~ regulated by a flow-control valve. The sample line 
2 §will-ee insulated at the surface to minimize temperature fluctuations. 

3 Press~:~re Monitoring Svstoms 

4 The DMP wells do not req~:~ire the installation of a paoker beoa~:~se sample biases dl:le to well 
5 oonstFI:lotion defioienoies are not present. ~owovor, prossl:lros V>'ill be monitored l:lsing do•Nn 
s hole a~:~tomatio air line bl:lbblers in tt:lo formation to maintain tho water level abo•t'o tho p~:~mp 
7 intake. Press1:1re transd~:~oors may be ~:~sod in line with b1:1bblers to provide oontin1:1al olootroAiG 
8 monitoring tt:lro1:1gh data aoq~:~isition systems. WIPP Proood~:~ro V\IP 02 eM1 002 pro~· ides 
9 instr~:~otions for monitoring formation prossl:lro ~:~sing al:ltomatio airline ial:lbblors in oonj~:~notion 

10 with pross~:~re transd~:~oers and data aoq~:~isilion systems. A o~:~rront version of this doo~:~mont will 
11 be maintained in tho VVIPP Operating Rooerd. 

12 Tho mobile field laboratory provides a \vork plaoe lor oond~:~oting field sampling and analyses. 
13 Tho laboratory will be positioned near tho 'Nailhead, will be olimate oontrolled, and will oontain 
14 the neoossary eq~:~ipment, reagents, glassware, and deionized water for oond~:~oting the variol:ls 
15 field analyses. 

16 Sameling Overview 

17 Two types of water samples will be solfostod: serial samples and final samples. Serial samples 
18 will be taken at reg~:~lar inteFVals and analy2ed in the mobile field laboratory for variol:ls physisal 
19 and shemisal parameters (sailed field indisator parameters). The serial sample data will be l:lsed 
20 to determine whether the sample is representati•;e of ~:~ndistl:lrbed grel:lnd water as a direst 
21 f~:~nstion of tho stabili2ation of field inElisator parameters and the ·;oll:lme of the water eeing 
22 p~:~mped from the •Nell. Interpretation of the serial sampling data will enable the Team Leader 
23 (see Sestion L 7) to determine wt:len oenditions represontati~·e of ~:~ndistl:lrbed gro~:~nd water are 
24 attained in the p~:~mped gro~:~nd water. 

25 F=inal samples will be sollested when the serially sampled field indisator parameters ha•;e 
26 stabili2ed and are therefore representative of ~:~ndistl:lrbed grol:lnd water. 

27 L -4c(2)(ii) Serial Samples 

28 Serial sampling is the collection of sequential samples for the purpose of determining when the 
29 ground-water chemistry stabilizes and is therefore representative of undisturbed ground-water. 
30 The Permittees' SOP for serial sampling will provide criteria for determining when a final sample 
31 should be taken. Each DMW will be purged to no more three well bore volumes. or until field 
32 parameters stabilize. whichever occurs first. Well stabilization occurs when the field-analyzed 
33 parameter are within ± 5% of three consecutive measurements. A well bore volume is defined 
34 as the volume of water from static water level to the bottom of the well sump. Serial samples will 
35 be analyzed in the mobile filed laboratorv for field indicator parameters. will sonsidor a serial 
36 sample representati~·e of l:lndistl:lrbod grol:lnd water when the majority of field indisator 
37 parameter meas~:~rements have stalaili2ed within ±e porsont of the a~·orage of analytisal resl:llts 
38 for the field indioator parameter from the baol~gro~:~nd grol:lnd water q~:~ality for oash DMP well. 
39 Nonstabili2ation of one or two field indioator parameters attrie~:~table to matrix intor:#oronses, 
40 instrument drill, or other l:lAforeseen reasons will not presll:lde the solleotioA of final samples, 
41 pro~·ided the vol~:~me of pl:lFgod water O)(soods throe wolllaoro vol~:~mos. The Permittees will 
42 report, in tho OJ3orating reoord, any final samples sollested when field indisator paFameters wore 
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1 net stabilizeEI, anEI will provide an explanation of why the sample was collected when field 
2 indicator parameters were not stabilized and place that explanation in the WIPP facility 
3 Operating Record. 

4 Serial samples will be collected and analyzed to detect and monitor the chemical variation of the 
5 ground-water as a function of the volume of water pumped. Once serial sampling begins, the 
6 frequency at which serial samples are collected and analyzed will be left to the discretion of the 
7 Permittees.Team LoaEier (see Sootien L 7), but will be performed a minimum of three times 
8 during a sampling round. 

g The Permittees will use appropriate field methods to identify stabilization of the following field 
10 indicator parametors:..Q.!:h chloride, divalent oatiens (hardness), all(alinity, total iron, pl=l, Eh, 
11 temperature, specific conductance, and specific gravity. 

12 PFOteeols ~or eolleetion of serial sam13les are speoified in \tVIPP Proeed~re WP 02 EM1 OOer;. 
13 Analysis of serial samples are spooified in WIPP Procod~re WP 02 EM1 005+. C~rront versions 
14 of these proood~ros will be maintained in the WIPP Operating Record. 

1s The three field indicator parameters of temperature, specific cend~notancoconductance-EJ:l, and 
16 pH will be determined by either an "in-line" technique, using a self-contained flow cell, or an "off-
17 line" technique, in which the samples will be collected from a+ef1eA®-sample line at atmospheric 
18 pressure. SSTho iron, divalent oation, chloride, alkalinity, specific conductance, and specific 
19 gravity samples will be collected from the +efleA® -sample line at atmospheric pressure. Because 
20 of tho lack of sophisticated weights and measures equipment available for field density 
21 assessments, field density evaluations will be expressed in terms of specific gravity, which is a 
22 unitless measure. Density is expressed as unit weight per unit volume. 

23 New polyethylene containers. that are certified clean by the laboratory, will be used to collect 
24 the serial samples from the +efleA41i-sample line. 

25 Serial samples collected in laboratory-certified clean containers do not require rinsing prior to 
2s sample collection. Serial samj:lling water solloctoEl for solt:~to aRd sj:loeifie sondt:~etaneo 
27 Elotorminations will be filtoro€1 thro~gh a 0.4 5 mieromotors (j:lm) membrane filter t:~sing a 
28 stainless stool, in line filter holder. filtered water will be 1:1sod k> rinse tAo sample bottle prior to 
29 serial sample oolleotion. Unfiltered ground-water will be used when determining temperature, 
30 pH, specific conductanc~. and specific gravity. Sample bottles will be properly identified and 
31 labeled. 

32 Samples collected will immediately be analyzed for pH and specific conductance (SC) as these 
33 parameters are most sensitive to changes in ambient temperature. TAo filtore€1 sample oellected 

'-WP 02 I!M1QQ9 "~lial Sample CeUeslien" is a lesl'lnisal ~reseaijra IAal!>rG•iiaes slap 9y slap inslrijGiiefl6-l<>< 
as!j~iFing !jfeijRB waler sam flies lreR'I IRe WQSP "ells anel lrern pFivalely e.,.•nea wells in IRe "ieinily el WIPP. Ti'le pFeeeEiijFa 
aEIEIFesees IRe B!lijiprnent in geneFal, lisls !>Fesa~liens ana lirnilaliens WRiSR asswre IF!al enl'f qwaliliaa inai.,iawals eperate IRe 
e!jwiprnent, ana pFeFeEjijisite aetiens wr.ist. asswFe IRe Elata ~wality. Tt.e !>FeseawFe aee•esses eelleetien ef sarnples fFern pFi\'ate 
"'ells, eelleetien el seFial o•ewna wate• sarn~les, IRe selleelien ef final sarn~les feF Sijfami"alle tt.e lalaeFaleFY. ana Elata Fe\•ie"' lay IRe 
rnenileFiAO task leaaeF. 
'WP G:li!I41QQe "G•ewnEiwaleF SeFial Sarn~le ,<\nai•J'&is" is a leetlnisal ~FeeeEIIIFe IF!al ~re>,•iaes step la•f step inslrwsliens feF en site 
analy$is ef gFsllnEI wateF te EleterrniRe gFawAEI waler etallilil't' pFieF let he eelleetieA ef final sarnples leF analysis. Tile pFeeeEiw•e 
aEIEi>esses IRe e~wiprneAI in ~eAeFal, lists ~reeawUeRe aREl lirnil<llieRs o"Riei'l ass11re IAaleAI\' Ejwalifiea iAaiuiawale epeFale the 
e~wiprneAI, ~rer&!jijisite astiens wF!isR ase11Fe Elata ~ijality. TF!e pFeeeEiwFe aEIEIFe&see ll:le fiala rneasw1emenl ef 1!1:1, pi-1, ternperalwFe, 
spesifie gFa"ity, spasilis senawslanee, alkalinity, et.leriae, ElivaleAt eatien, aRB telal iFeR as inaiaate•s ef IJFewne wate• slalaility. 
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for solute analyses 'oYill be immediately analyzed for iron and alkalinity besa~:~se these two 
2 sol1:1tion parameters are el<tremely sensitive to changes in the ambient 'oYater sample press1:1re 
3 and temperat1:1re. A sample and d1:1plisato of filtered water will be oolleoted and analyzed for 
4 sol1:1te parameters (all<alinity, chloride, di•1alont cations, and iron). Temperature, pH, and 
5 specific conductanc~. when not measured in a flow cell, will be measured at the approximate 
s time of serial sample collection. These samples will be collected from the unfiltered sample line. 

7 Samples to be analyzed for ohloride and divalent oations (after filreservation with nitrio asid and 
8 stored at 4°G) may be stored for one 'Neck wier to analysis with sonfidenoe that the analytisal 
9 results will not be altered. 

10 Upon completion of the collection of the last serial sample suite, the serial sample bottles 
11 accrued throughout the duration of the pumping of the well will be discarded. No serial sample 
12 bottles will be reused for sampling purposes of any sort. However, serial samples may be stored 
13 for a period of time depending upon the need. Standard Operating Procedures (see Table L-3) 
14 WIPP Prosed1:1re WP 02 EM100e defines the protocols for the collection of final and serial 
15 samples and analysis. WIPP Procedure WP 02 EM1 005 defines the protosols for serial sample 
16 analysis. C1:1rrent versiens ef these proeedures will be maintained in the WIPP Operating 
17 ReOOf4 

18 D~:~ring the first two years of DMP well serial sampling, the first sample will be analyzed as soon 
19 as possible after the p1:1mp is t1:1rnod on and daily thereafter for a period of fo1:1r days or until tho 
20 field indicator J3arameters (chloride, divalent sations, alkalinity, and iron) stabilize. Eh, Jill=!, and 
21 SC will be sontin~:~ally monitored by ~:~sing a fiO'A' sell Vt'ith ion sposifis olestrodes and a real time 
22 reado1:1t. When detestion monitoring eegins, tAo serial sampling process may eo modified and 
23 the decision to sollest final samples wo~:~ld then be based on the number of well aero vol~:~mes 
24 purged and res~:~lts of the analysis of chloride, temJ3erat~:~re, sposifis gravity, pl=l, Eh, and SC. 
25 Removal of serial sampling from the DMP vlill eo assomplishee throl:lgh a f30rmit modification 
26 and a modifisation to this plan. 

27 L-4c(2}(iii) Final Samples 

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

33 Prior to collecting the final samples, the collection team shall consider the analyses to be 
34 pertormed so that proper shipping or storage containers can be assembled. Table L-24 presents 
35 the sample containers, volumes, and holding times for laboratory samples collected as part of 
36 the DMP. 

37 The monitoring system will use dedicated pumping systems and sample collection lines from the 
38 sampled formation to the well head. Non dedicated sample sollestion lines from the well head to 
39 the sample sollestion area will eo dissarded after cash use. 

40 Sample integrity will be ensured through appropriate decontamination procedures. Laboratory 
41 glassware will be washed after each use with a solution of nonphosphorus detergent and 
42 deionized (01) water and rinsed in 01 water. Sample containers will be new, certified clean 

PERMIT ATTACHMENT L 
Page L -24 of &754 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 

N&YeFRber 30, 2010January 31. 2012 

containers that will be discarded after one use. Ground-water surface elevation measurement 
2 devices will be rinsed with fresh water after each use. Non-dedicated sample collection manifold 
3 assemblies will be rinsed witl=t twa gallons of fresl=t water, tl=ten rinsed in accordance with SOPs 
4 witl=t five gallons of e J3eroent nitrio aoid salwtian and rinsed witl=t five §allons of Dl water after 
5 each use. The exposed ends will be capped off during storage. Prior to the next use of the 
s sampling manifold, it will be rinsed a second time with Dl water and a-91aRk rinsato blank 
7 sample will be collected to verify cleanlinessdeoontamination. 

s Water samples will be collected at atmospheric pressure using either the filtered or unfiltered 
9 +eflefl®-sampling lines eranol=ting fram tl=to main sam13le line. Detailed protocols, in the form of 

10 SOPs (see Table L-3) define how J3raoodwres,_ assure tl=tat final samples will be collected in a 
11 consistent and repeatable fashion. WIPP Praooduro IJVP 02 EM1006 defines tl=te requirements 
12 far callootian of final samJ3Ios for analyses. 

13 A current version of tl=tis J3racedure will eo maintained in tl=te 1Aqpp OJ3oratin9 Record. 

14 Final samples will be collected in the appropriate type of container for the specific analysis to be 
1s performed. The samples will be collected in new and unused glass and plastic containers (refer 
16 to Table L-.§4). For each parameter analyzed, a sufficient volume of sample will be collected to 
17 satisfy the volume requirements of the analytical laboratory (as specified by laboratory 
18 Standard OJ3oratin9 Procedwres [SOPs}). This includes an additional volume of sample water 
19 necessary for maintaining quality control standards. All final samples will be treated, handled, 
20 and preserved as required for the specific type of analysis to be performed. Details about 
21 sample containers, preservation, and volumes required for individual types of analyses are 
22 found in the applicable SOPsJ3rocedures generated, approved, and maintained by the contract 
23 analyticallaboratory. 

24 Before tl=to final samJ3IO is taken, all 13lastic and 9lass oontainars will ea rinsed witl=t tho J3UmJ3od 
25 greund water, eitl=tor filtered or unfiltered, de13ondent UJ30n analysis J3rotocol. VVI=ten tl=to rinsin9 
2s wocodure is comJ3Ieted the final sam13le will be oolleoted. 

27 Final samples will be sent to the analvtical oontraot laboratories and analyzed for parameters 
28 and hazardous constituents specified in Part 5, table 5.4a and 5.4b. 

29 9eneral chemistry, radionuolides, metals, and seleoted VOGs tl=tat are SJ30cifio to tl=te waste 
3o antioiJ3atod to arrive at \'\'IPP. Table L a wesonts tl=te SJ3ooifio analytes far the DMP. 

31 Duplicates of the final sample will be provided to WIPP Project oversight agencies whenas 
32 requested~ by the Permittees or NMED. 

33 WResulting wastes resulting from the sampling and field analysis of groundwater are disposed 
34 of in accordance with the WIPP SOPs (see Table L-3).Prooedure WP 02 RG.01 8

. •"• owrrent 
35 version of tl=tis wocedure will be maintained in tl=te VIJIPP OJ3erating Record. 

•wp 00 RC.Q1 "Site GeRerateEI, NeA RaEiieaslive 1-!ai!areeYs \'\'aste MaAagemeAt PlaA" is a slefl by slefl fl~seEIY~ !Rat aeliRes 
site geAerate ReA raaieaeli•<e 1<a2arE1ews waste (S!;ONRI-I1N) aREIIists respeRsillililies elwaste maRagement ••gaRi2alieRs iAslwEiiAg 
tRe geAeFateF, waste RaAEIIeFS, sampling peFseRAel, safety perseARel, aREI eempliaRee peF&eRAel. IR aEIEiitieR1 IRe pFeeeEIYFe EleliRes 
traiRiR!J FSE!YiFemeRis, seRiaiRer mal'lliA!J Fe~~iFemeRts, spill Fes~aAse, aRe list ~~Ai9iliaAs. A SeslieR ef IRe p~se9YFe is la&YseEI eA 
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L-4c{2){iv) Sample Preservation. Tracking. Packaging. and Transportation 

2 Many of the chemical constituents measured by the DMP are not chemically stable and require 
3 preservation and special handling techniques. Samples requiring acidification will be treated 
4 with either high p~:~rity t:Jydreehloris asia, nitris asid, or s~:~lf~:~ris asid (ULTReX or oq~:~ivalent), 
5 Eleponding ~:~pan tt:Je stanElard method of treatment roq~:~irod for tt:Je 13artio~:~lar 13aramoter s~:~ite or 
6 as requested by the analytical oontraot laboratory SOPs (see Table L 4 ) . 

7 The analytical oontraot laboratory receiving the samples will~:~so prooedures that prescribe the 
s type and amount of preservative, the container material type, aAEI-the required sample volumes 
9 that shall be collected. and the shipping requirements. This information will be recorded on the 

10 Final Sample Checklist for use by field personnel when final samples are being collected. The 
11 Permittees will follow the EPA "RCRA Ground-Water Monitoring Technical Enforcement 
12 Guidance Document," Table 4-1 (EPA, 1986), when# laboratory SOPs do not specify sample 
13 container, volume, or preservation requirements. WIPP SOPs {see Table L-3) provide 
14 instructions to ensure proper sample preservation and shipping. 

15 The sample tracking system at the WIPP facility useswi!H:Ise uniquely numbered chain of 
16 custody/ (CofC) Forms and request for analysis_-(CofC/RFA) forms(RFA) Forms. The primary 
17 consideration for storage or transportation is that samples shall be analyzed within the 
18 prescribed holding times for the analytes13arameters of interest. WIPP SOPs (see Table L-3) 
19 Proooduro WP 02 EM2001 provides instructions to ensure proper sample tracking protocoL-A 
20 o~:~rrent re~·ision of this prooed~:~ro will be maintained within the WIPP 013erating Reoord. 

21 lns~:~lated shipping containers packaged with cr~:~shod ice or reusable ice packs will be ~:~sod to 
22 keep the samples cool dl:lring transport to tho contrast lal3oratory. !=Ieiding times for speoifio 
23 analytical parameters req~:~iro samples to be shipped by express air freight. The coolers will be 
24 13ackageEl to moot Do13artmont of Transportation anEllntornationall\ir Transportation 
25 Assosiation commercial carrier reg~:~lations. 

26 L-4c(2)(v) Sample Documentation and Custody 

27 To ensure the integrity of samples from the time of collection through reporting date, sample 
28 collection, handling, and custody shall be documented. Sample custody and documentation 
29 procedures for eM-sampling and analysis activities are detailed in WIPP facilitv SOPs (see 
30 Table L-3).Prosod~:~ro WP 02 EM2001. Those prooed~:~res will be striotly f.ollowoEl thro~:~gho~:~t the 
31 so~:~rso of each sample sollostion and analysis event. /\ Sl:lrront ro~'ision of this prosodl:lre will be 
32 maintained in tho WIPP Operating Flocor9. 

33 Standardized forms used to document samples will include sample identification numbers, 
34 sample labels, custody tape, the sample tracking_-datalog bool<s, and CofC/RFA the roql:lest for 
35 analysis/ohain of s~:~stody (RP:A and CofC) form:-. An example form is shown in Figure L-13.-TAe 
36 forms are briefly defined in the f.ollovo'ing s~:~l3sestions. 

37 All sample doo~:~mentation will be sompletee for eash sample an9 reviewed 13y the Team Leader 
38 or his/her Elesignee for completeness an9 accuracy. 

'"a&le FRaAagemeAI ~raslises iAGI~aiA!J IRe maRageFReAI iA salellite assllmlllalieA areas, IRe Ra~aFEie~s "'asle slagiR!J area tar 
materials awailiAg aRalysis, IRe esla~lisRO'ReAI el aeeYmlllalieA limes. aRe ~a~aFEie~s waste eispesal. 

PERMIT ATTACHMENT L 
Page L-26 of &7-54 



Sample Numbers and Labels 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

~I9'J9FRBer aG, 2G19January 31. 2012 

2 A unique sample identification number will be assigned to each sample sent to the laboratory for 
3 analysis._ The Team Loader (see Section L 7) will assign tho numbers prior lo sample 
4 collostion. The sample identification numbers will be used to track the sample from the time of 
5 collection through data reporting. Every sample container sent to the laboratory tor analysis will 
6 be identified with a label affixed to it. Sample label information will be completed in f30rmanont, 
7 indelible ink and will contain the following information: sample identification number with sample 
8 matrix typo; sample location; analysis requested; time and date of collection; preservative(s), if 
9 any; and the sampler's name or initials. 

10 Custody Seals 

11 Custody seals will be used to detect unauthorized sample tampering from collection through 
12 analysis. For example. The-custody seals that arewH!-13e adhesive-backed strips tl=lat-are 
13 destroyed when removed or when the container is opened. The seal will be dated, initialed, and 
14 affixed to the sample container in such a manner that it is necessary to break the seal to open 
15 the container. Seals will be affixed to sample containers in the field immediately after collection. 
16 Upon receipt at the laboratory, the laboratory custodian will inspect the seal for integrity; a 
17 broken seal will invalidate the sample. 

18 Sample Identification and Tracking Logeook 

19 A~ample tracking information will be completed for each sample collectedlogbooli (STUil) 
20 form 'Nill be completed for each sample collected. The sample tracking informationSTLEl will 
21 include§. the following information: CofC/RFA form G-et-G-number; j;lp:'\ Jl.Jo_,..;-date sample(s) 
22 were sent to the lab; laboratory name; acknowledgment of receipt or comments; well name and 
23 round number. Sample codes will indicate the well location; the geologic formation where the 
24 water was collected from, the sampling round number; and the sample number. The code is 
25 broken down as follows: 

26 WQ61C2R23N1 4 

27 
1 Well identification (e.g., WQSP-6 in this case) 

28 
2 Geologic formation (e.g., the Culebra in this case) 

29 
3 Sample round no. (Round 2) 

3D 
4 Sample no. (N1) 

31 To distinguish duplicate samples from other samples, a "D" is added as the last digit to signify a 
32 duplicate. Sample trackingSTLB information will be completed in the field by the sampling team. 

33 .Sample tracking is monitored and documented with the CofC/RFA form and the shipping airbill. .. --{Formatted: Font color: Auto 
34 Both of these documents are included in the data packets. Receipt at the analvticallaboratory 
35 may be monitored, if necessary, via the shipper's website tracking application. Samples are 
36 considered complete when a copy of the original CofC/RFA form is merged with the Field Lab 
37 copy of the same document. and eheclsed by the !gam beag§! F. When §8ffll?les £1Fe §!'lif!ped, t8Q _ _ - -G._F_o_rm_a_tt_e_d:_u_nd_e_rh_·ne ______ __, 
38 STU~ will romain in the eustody of the EM Seetion for sample traeking f!uraosos. 
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Reg1:1est for Analysis and Chain of Custody and Request for Analysis 

A CofC/RFAn RFA and GofG form will be completed during or immediately following sample 
collection and will accompany the sample through analysis and disposal. An oHamplo of tho 
RFA and GofG form is presented in Fig1:1res L 17a anaL 1713_. The CofC/RFA RFA and GofG 
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_-CofC/RFA form. ~FA ana Cote. The completed original (top page) of the CofC/RFA 
RFA and GofG will be returned to the Permittees Team Leader with the laboratory analytical 
report and becomes part of the permanent record of the sampling event. The CofC/RFA HPA 
ana GofG form also contains specific instructions to the analytical laboratory for sample 
analysis, potential hazards, and disposal instructions. 

16 L-4c{3) Laboratory Analysis 

17 Analysis of samples will be performed-By using rna commorsiallal3oratery. Methods wiU-I:le 
18 specified in prec1:1rement deo~:~ments ana will eo selected to be consistent with EPA 
19 recommended procedures in SW 846 (EPA, 1996). Additional detail on analytical techniques 
20 and methods will be given in laboratory SOPs. In Part 5, Tables 5.4.a and 5.4.b ~presents the 
21 analytical parameters and hazardous constituents for the WIPP DMP. 

22 The Permittees will establish the criteria for laboratory selection, including the stipulation that 
23 the laboratory follow the procedures specified in SW 846 and that the laboratory follow EPA 
24 protocols unless alternate methods or protocols are approved by the NMED. The analytical 
25 selected laboratory shall demonstrate, through laboratory SOPs, thatSOPs that it will follow 
26 appropriate EPA SW 846 requirements and the requirements specified by the EPA protocols 
27 unless alternate methods or protocols are approved by the NMED. The analytical laboratory 
28 shall also provide documentation to the Permittees describing the sensitivity of laboratory 
29 instrumentation. This documentation will be retained in the WIPP facility Qoperating B.record~ 
3o and will be a•;ailable tor roviev: 1:1pon reqt:Jest by NMED. Instrumentation sensitivity needs to be 
31 considered because of regulatory requirements governing constituent concentrations in ground 
32 water and the complexity of brines associated with the Culebra groundwaterWIPP repository. 

33 The laboratory will maintain documentation of sample handling and custody. analytical results. 
34 and internal quality control {QC) data. AdditionallY. the laboratory will analyze QC samples in 
35 accordance with this plan and its own internal QC program for indicators of anaMical accuracy 
36 and precision. Data generated outside of laboratory acceptance limits will trigger an evaluation 
37 and. if appropriate. corrective action as directed by the Permittees. The laboratory will report the 
38 results of the environmental sample and QC sample analyses and any necessary corrective 
39 actions that were performed. In the event that more than one analytical laboratory is used {e.g .. 
40 for different analyses). each one will have the responsibilities specified above. Once ti=le initial 
41 qt:Jalification oriteria, as specified above, have been met, the Permittees \'.'ill seleot a laboratory 
42 basea1:1pen oompetitive bid. Ti=le selected laboratory will perform analytieal work for ti=le 
43 Permittees fer a preaeterFRinea period of tiFRe, as spoeified in ti=lo sontrast between ti=le 
44 Permittees and the seleoted laboratory. As this period of porformanoe somes to an end, a now 
45 laboratory seleotion/eompetiti•>'e bid prooess will be initiated 13y ti=lo PerFRittees. Ti=le same or a 
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differont laboratory may be selested for tho new oontrast 13eriod. A copy of the laboratory+Ae 
2 SOPs for the laboratory Glolrrently lolnder oontraot will be maintained ffi...a-file..in_-WIPP facility 
3 filesthe OJ3orating reoord by the Permittees. The Permittees will provide NMED with an initial set 
4 of applicable laboratory SOPs for information purposes, and provide NMED with any updated 
s SOPs on an annual basis by January 31. 

s Data validation will be performed and reported in the Annual Culebra Groundwater Report and 
7 will be maintained in the WIPP facility Operating Record. on behalf of the Permittees by the 
s Management and 013orating Centrastor (MOC) Environmental Monitoring (liM). Data validation 
9 rosbllts are doololmontod on an AJ3J3FO¥aiA'ariation Reqblost (AFII'/R) form (Prosedlolro VI/P 1 e 

10 PCa041 ). If no disore13anoies are foblnd in the data, the AR/VR form will bo signed and the 
11 apJ3FO¥od box 'Nill be oheoked. If however, disorepanoios are fo~:~nd, the A~A'~ form will be 
12 signed and the disaJ3J3roved or a13proved en oenditien bm< will be ohesl~ed and the form will be 
13 ret~:~rnod to tho team loaeler aooem13anied by an attashed reJ3ort diso~:~ssing tho data validation 
14 res~:~lts, any anomalies, anel roselloltiens. Copies of tho data validation report 'Nill be distrib~:~tod to 
15 tho I!!M Manager, QA Manager, tho Team Leader, and tho Contrast ,1\dministrator. Copies of tho 
16 data validation report will be l~opt on file in tho EM resords section for review ~:~pen reqlolest by 
17 ~ 

1a L-4d Calibration 

19 L-4d(1) Sampling and Groundwater Elevation Monitoring Equipment Calibration 
20 Reglolirements 

21 The equipment used to collect data for tho WQSP and this DMP will be calibrated in accordance 
22 with SOPsmaintenanoe administrative prooed~:~res speoifieel beiO'l•'· The Permittees EM Sootion 
23 will be responsible for calibrating needed equipment on schedule and, in aooordanoe with 
24 written prooedlolres. The EM Seotion will also be responsible for maintaining current calibration 
25 records for each piece of equipment. 

26 L-4d(2) Ground-water Surface Elevation Monitoring Equipment Calibration Requirements 

27 The equipment used in taking ground-water surface elevation measurements will be maintained 
2a in accordance with WIPP facility SOPs (see Table L-3). Prooed~:~re WP 10 ,I\Da0299 A omrent 
29 revision of this pFOoeel~:~re will be maintained in the VVIPP Operating Reoord. The Permittees~ 
3o Seotion will be responsible for ensuring oalibrating the needed equipment is calibrated on 
31 schedule in accordance with_-~written wosed~:~res. The Permittees EM Seotion will also be 
32 responsible for maintaining copies of records of the most recent ~calibration records for 
33 each piece of equipment. 

•wp 1Q AQagag "Calieralien ana Canlralaii\Aanitering ane Qala CalleelieR !;;qwipmanl" ~revises IRe slap ey slap pretasals far tile 
estalalisllmeAI aREI FRaiRieRaRae el a master Eialaease al meRitariR!l aREi Elata eelleetieR (M&I;)C) eEtwipmenl, lila raeall presesslar 
eqwipmeRI RaeEiiR§ salieralien, tile J'SF!ermaR&e a! salillratiens, IRe FRaRageFReAI el ealieratieR reswlls te EletermiRa tile a9eEtwaey el 
rasalllreqwensies, lwRslieRallesliR§ el 'I&QC aqwipFReAt, ana re~erling iAal~aing e;tl elleleranse re~erhR§ anEl eMpires ealieratien 
reperliRg. lA aEieilieR, tile preseElwre pre•1iees step tly slap presess fer tile slerage el aalieralea 1\A&QC e~wipmenl ana IRe wsa al 
rental &E!Wipmant. 
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L-4e Statistical Analysis of Laboratory Analvtical Data 

2 Analytical data collected 1\s req~:~ired by 20.4.1 .600 fiiMAC (inoorporating 40 CFR §§2e4.97 and 
3 2e4 .08), data collected to establish baeligro~:~nd gro~:~nd water q~:~ality and as part of the DMP will 
4 be evaluated using appropriate statistical techniques. The following specifies the statistical 
5 analysis to be performed by the Permittees.DMP. Statistical analysis of DMP data will conform 
6 to EPA g~:~idanoe "Statistioal Analysis of Gro~:~na Water Monitoring Data at RCRA Fasilities" 
7 (EPA, 1080) ana "Statistieal Analysis of Gro~:~nd Water Monitoring Data at RCRA Faeilities, 
8 Maena~:~m to Interim Final G~:~iaance" (EPA, 1 092). 

g L-4e(1) Temporal and Spatial Analysis 

10 Temporal and spatial analyses of tho data wore completed as part of establishing the water 
11 quality baseline (Crawley and Nagy, 1998; IT. 2000). As a result. the Permittees determined to 
12 evaluate changes relative to baseline on an individual location basis and to report the 
13 concentrations of constituents as a time series, either in tabular form or as time plots. No 
14 particular seasonal variations have been noted in the concentrations of groundwater samples 
15 collected during the spring and autumn: therefore. continuing temporal analysis is not required. 

16 The analytical results for constituents will be reported as time series. either in tabular form or as 
17 time plots or both. and compared to the 95th percentile values or reporting limits identified in 
18 Part 5. Table 5.6. 

19 Environmental parameters vary with spaoo and time. Tho effect of one or both of those two 
20 faotors on the e*pootod val~:~o of a point moas~:~FOmont will be statistioally eval~:~atod thro~:~gh 
21 spatial analysis ana time series analysis. Those methods often require Ol<tonsivo sampling 
22 efforts that may exsood tho praotioallimits of tho DMP sampling prooea~:~ros. 

23 Spatial analysis may have limitea use DMP d~:~ring the operational period, although tho effeot of 
24 spatial auto eorrelation on the interpretation of tho data will be oonsiderod lor eaoh parameter. 
25 Spatial variability will be aeeo~:~ntod for by tho ~:~so of predetermined key sampling looations. 
26 Data analysis will eo performed on a losation sposilis l:lasis, or data from different losations will 
27 be eombinod only when tho data are statistisally homogeneo~:~s. Statistisal homogeneity will be 
28 determined by e\'aluating moan ·;al~:~os and varianoos from the rosid~:~als from tho individ~:~al •.veil 
29 data-: 

30 Time series analysis plays a more imj3ortant role in data analysis for the DMP. Parameters will 
31 be roj3orted as time series, either in tab~:~lar form or as time plots. For key time series 
32 parameters, these plots will be in the form of oontrol oharts on whish oontrollevels will be 
33 identified based on 13rooperational database, fixed standards, sentrollosation databases, or 
34 other standards for oomparison. 1Nhero signifioant seasonal shanges in the exj3osted val~:~e of 
35 the 13arametor are identified in the 13fOOj3erational datal:lase or in tho sontrollosations, 
36 sorreotions in the oontrellevols wf:tish FOflest the seasonal shange will be made and 
37 doo~:~mented. 

38 L-4e(2) Distributions and Descriptive Statistics 

39 Techniques were established to compare detection monitoring data generated during the 
40 baseline studies. A 95th upper tolerance limit value fUTLV) or 95th percentile was determined 
41 from those data sets where target analytes were measured at concentrations above the method 
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detection limits. The UTLV is provided for normal or lognormal distributions and a 95th 
2 percentile confidence interval is provided for data sets that are non parametric or have greater 
3 than 15 percent non-detects. For analvtes with only a few detects (greater than 95 percent non-
4 detects), an accurate 95th percentile cannot be calculated. For these analvtes. the maximum 
5 detected concentration is used as the baseline value. For the analytes that are non-detect in all 
6 the samples. the method reporting limit was used as the baseline value. 

1 Fer Elata sots wt:list:l inei~:~Eie mere tl=lan ton Elata 13eints tl=lat are t:leme~enee~:~s in s13aee anEI time 
8 (inel~:~ain~ seasenal t:leme~eneity) ana t:lave less tt:lan ten 13ereent missin~ aata, a test fer 
9 oenfermanee te tt:le nermal aistrie~:~tien 'Nill eo poliormeEI. Tt:lo test fer normality of tt:lo €lata will 

10 eo porformoa in aeeoraaneo 'NitA tl=le metl=loEiolo~ios j3rosentea in "Statistioall\nalysis ef 
11 Gro~:~nd 'Nater Monitorin~ Data at RCRA Faeilitios, Addend1:1m to Interim Final G~:~iaanee" (EPl\, 
12 ~ 

13 If nermality is not mot, tl=lo aata '""ill eo lo§ transformoa (er transformoeii:Jsin§ a s1:1itaele 
14 matl=lematieal transformation, e.~ .• sq~:~aro root) ana rotestea for normality. If tl=lo transformea 
15 data fit a normal aistrie~:~tion, tl=lo ori~inal aata will eo aeeoptod as l:!avin§ lo~normal or an 
16 otherwise mathematioally tr-ansformea normal elistrie~:~tion. If normality is still not fo!.JAEI, two 
17 Goi:JrSOS may eo taken. One will eo to eontinue to test the fit to standar€1 families of aistrib~:~tions, 
18 s~:~oh as tt:le ~amma, beta, ana \Aloil3~:~11, witt:! I3FOI3or moelifioations to s~:~l3seq~:~ont analyses eased 
19 on those res~:~lts. Tt:lo otl:!or se~:~rse will be te 1:1se nenparametrie mett:loas of Elata analysis. 

20 For aata sets smaller tt:lan ten, e1:1t t:lomo§onoet:Js anel eomplote, tt:lo le~nermal aistrib~:~tion will 
21 eo asst:Jme€1. Data sets witt:! more tt:lan ten percent missin~ Elata •Nill be analyzoa~:~sing 
22 nonj3aramotrie methoels. Nont:lomo~eneous Elata sots will be s~:~beliviaoel into t:lome~eneel:ls sots 
23 ana oasl:! ef tt:lese analyzeel ineliviEiually. 

24 Doserif:llivo statisties will be oalol:llato€1 fer eaet:l t:lemo~oneol:ls Elata set At a minim1:1m, those 
25 inel~:~ao a eontral \•all:lo anel a range of variation. Tho eentral val1:1o is tho aritl=lmotie mean ef the 
26 untransformeel Elata if tho Elata are net oensoreel at eitt:lor onel. If tl=le Elata are sense reel, either a 
21 trimmoel mean or tl=lo moelian will eo usoel as tl=le eontral val1:1e 011AioR may eo within tAo 
28 oensorod ran~o). If tho Elata sot is greater tl=lan ton anel is unsensoreel, tl=lo stanEiarel elo•riation 
29 will be eale~:~latoel anel used as a easis for the rof3ertod ran~o in variatien. If tt:leso eritoria are net 
3o met, tt:lo ran~e bet• ... ·eon the Q.2e anel Q.7e eartolist will ae useel. 

31 L-4e(3) Action LevelsData Anemalios 

32 Using baseline distributions. actions levels were identified in accordance with methodologies 
33 described in the baseline documents. Action levels are based on tho 95th percentile or reporting 
34 limits identified in the baseline. If the groundwater concentration of a constituent identified in 
35 Part 5, Table 5.6 is found to exceed an action level, a test for outliers is performed in 
36 accordance with the Data anomalies inoluelo data f30ints reportoel as be in~ be lew tl:!e limit of 
37 setoetion (bQ) er etl=lorwiso eonseres ever a Sf30si#ie range e# valt:Jos, missing Elata J39ints 
38 oee~:~rrin§ randemly in tl:!e data set. and e~:~tliors that eannot be ascribed te a l<no•Nn so~:~ree ef 
39 variatien. 

40 Wl=lonovor f3essielo, samJ3Io values wt:lieR are rej3ertoel eelew eletoetion limits will ae 
41 ineerj3orato€1 into tl=lo dataeaso as samJ3Io val~:~os meas~:~re€1 at eno t:lalf tt:lo dotoetion limit for 
42 statietieal analysis. When values are net available, alternative metheds ef analysis, as Sf'lOGifieel 
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in previa~:~s sootians, will be ~:~sod. In partio~:~lar, tho ~:~se of nonparamotrio statistios will be 
2 roq~:~irod. 

3 Missing data points oomprising loss than 1 g porsont of tAo data sot do not signifioantly affoot 
4 data analyses. ~os~:~lts based on data in whish more than 10 peroont is missing will be iEiontifioEI 
5 as s~:~sh at tho time of reporting. Consideration of tho potential offoot of missing Elata shall be 
6 maEio •Nhon the majority of the Elata are missing from a dissroto time span. 

7 Formal testing for o~:~tliors will only be done in aooordanoo 'Nilh EPA g~:~idanoo. The 
8 methodologies specified in Seotion 8.2 of tl=to "Statistical Analysis of Ground-Je£Water Monitoring 
9 Data at RCRA Facilities" (EPA, 2009-1-989)~ will be ~:~sed to ol=teol< for o~:~tliers. 

10 If an o~:~tside so mae of variation is not identified to aooo~:~nt for o~:~tliers in a Elata set, it will be 
11 inol~:~ded in the data sot and all s~:~bseq~:~ent analyses. If the inol~:~sion of s~:~ah o~:~tliors is fo~:~nd to 
12 afloat tho final res~:~lts of tho analyses signifioantly, both ros~:~lts (•.vith ana witho~:~t o~:~tliers) will be 
13 repartee. 

14 L-4e(4) Comparisons and Reporting 

15 Prior to TRU mixed waste receipt, measurements were made of each background ground-water 
16 quality hazardous constituent specified in Part 5, Table L-5.4b~ at every detection DMP gre~:~nd 
17 watef-monitoring well during each of the ten background sampling events (with the exception of 
18 trans-1,2-dichloroethylene and vanadium that wore added after TRU mixed disposal beganl-._-U 
19 any baol<gro~:~nd gro~:~nd water q~:~ality parameter or oonstit~:~ent has not been meas~:~red prior to 
20 waste reseipt, meas~:~rements will be made for those parameters or aonstit~:~ents in hyEira~:~lioally 
21 ~:~pgradient DMP gro~:~nd water monitoring wells for a seq~:~ense of fo~:~r sampling events. 
22 Following sompletion of the fo~:~r sampling e'>'ents, the arithmetis mean and varianse shall then 
23 be sals~:~lated by tho field a~:~pervisor or Elesigneo for eaoh well. These measurements w+ll-#lefl 
24 serve as a statistical baseline !Part 5, Table 5.6lbaokgro~:~nd val~:~o that is against whish used 
25 statistioal val~:~ as for- evaluating the significance of the results of subsequent sampling events 
26 during detection monitoring will bo aompared. ,Time-trend control charts with associated 
27 screening values for each hazardous constituent are used for this evaluation. The Permittees 
28 will compare the results from groundwater hazardous constituents of ongoing annual 
29 groundwater sample analysis to these baseline values in accordance with Statistisal analysis 
3o anEI oomparison v.'ill be aooomplished ~:~sing one of the five statistisal tests speoified in 
31 20.4.1.500 NMAC (incorporating 40 CFR §264.97QS(h)!.1}.L whish may inol~:~de Coohran's 
32 Approximation to tho Behrens Fisher st~:~donts' t test at tho 0.01 level of signifioanae (desoribed 
33 in Appendix IV to 20.4.1.900 ~JMAC (inoorporating 40 Cf~ §2e4). If tho comparisons show that 
34 a constituent statistically exceeds the baseline a signifisant insreaso at any of the DMWs 
35 monitoring site (as defined in 20.4.1.500 NMAC (incorporating 40 CFR §264.98(f))f, tho well 
36 shall be resampled and an analysis performed as soon as possible, in accordance with 
37 20.4.1.500 NMAC (incorporating 40 CFR §264.98(g)(~2)). The results of the statistical 
38 comparison will be reported annually to..ffi tho NMED in tho Annual Culebra Groundwater Site 
39 Em'ironmonta.' Report- by November 30, (ASER), and ·.viii be reported to NMED as required 
4o under 20.4.1.500 NMAC (incorporating 40 CFR §264.98(g)L in Ostober. 
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3 Laboratory data will be provided in electronic and hard copy reports to the Permittees~ 
4 Laboratory data reports will be forwarded to tho Team Leader (see Seetion L 7) and t-IMED and 
5 will contain the following information for each analytical report: 

6 • A brief narrative summarizing laboratory analyses performed, date of issue, deviations 
7 from the analytical method, technical problems affecting data quality, laboratory quality 
8 checks, corrective actions (if any), and the project manager's signature approving 
g issuance of the data report. 

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

13 • Parameter and hazardous constituentsAnalytieal parameter, analytical result§., reporting 
14 units, reporting limit, analytical method used. 

15 • Results of QC sample analyses for all concurrently analyzed QC samples. 

1s All analytical results will be provided to NMED as specifieds in the Permit Part 5. 

17 L-5b Statistical Analysis and Reporting of Results 

18 Analytical results for hazardous constituents from sem+-annual ground-water sampling activities 
19 will be compared and interpreted by the Permittees Team Leader through generation of 
20 statistical analyses as specified in Section L-4e. The Permittees Team Loader will perform 
21 statistical analyses; the results will be included in the Annual Culobra Groundwater Report 
22 ASEH-in summary form, and will also be provided to NMED as specified in Permit Part 5. 

23 L-5c Semi-Annual Groundwater Surface Elevation Report and Annual Culebra Groundwater 
24 Site Environmental Report 

25 Data collected from this DMP will be reported to NMED as specified in Permit Part 5 in the 
26 Annual Culebra Groundwater Report, and to tho EM Manager and t>IMED in tho ASEF!. Tho 
27 report~ will include all applicable information that may affect the comparison of background 
28 ground-water quality and ground-water surface elevation data through time. This information will 
29 include but is not limited to: 

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

34 .!.__...EAAy-f3umping activities that may have taken place since publication of the last annual 
35 report (i.e., related to ground-water quality sampling, hydraulic testing, and shaft 
36 installation or grouting aetivities) that may have taken place since the last annual 
37 groundwater reoort. 
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• A discussion of the origins of abnormal unexpected changes in the groundwater surface 
elevation. which is not attributable to site tests or natural stabilization of the site 
hydrologic system that exceeds 2 ft in a DMP well over the course of the period covered 
by the Annual .Culebra Groundwater Report (this mali indicate changes in _______________ - { Formatted: Font color: Auto 

recharge/discharge which would affect the assumptions regarding DMP well placement 
and constitute new information as specified in 20.4. 1.900 NMAC (incorporating 40 CFR 
§270.41 (a)(2)). 

8 • The results of the annual measurements of densities. 

9 • Annotated hydrographs. 

10 • Groundwater flow rate and direction. 

11 • Potentiometric surface map generated using the following steps: 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

Examine hydrographs to identify month having the largest number of Culebra water 
levels available with the fewest wells affected by pumping or other anthropogenic 
events. 

Convert water levels from subject month to equivalent freshwater heads using fluid 
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 (PABCsl and define initial 
fixed-head boundary conditions based on the trend surface. 

Using the ensemble-average Culebra transmissivity field used for the current PABC. 
optimize the model boundary heads to improve the fit of the model to the freshwater 
heads at the wells using optimization software interactively with MODFLOW. 

Run MODFLOW with optimal boundary conditions fit. 

Contour MODFLOW head results on WIPP site. 

- Compute particle path and travel time from the Waste Handling Shaft to the LWA 
Boundary. 

Data analysis that will accompany the potentiometric surface map will include: 

• Measured versus modeled scatter plot diagram 

• Frequency of modeled head residuals 

• Modeled residual freshwater head at each well 

• Explanations for modeled misfit residuals greater than 16.4 feet (5 meters). 
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1 

2 

• Semi-annual groundwater surface elevation results will be reported as specified in 
Permit Part 5. Condition 5.1 0.2.2. 

• · ·iJorm~~: Bull.;lnd-!ndent, Indent: Left: J 
0.5'' -------------------·-· 

3 • Radionwslide s~esifio data oolleoted dwrin!il the ~reviews year. 

4 The DMP data used in generating the Annual Culebra Groundwater ReportASeR will be 
5 maintained as part of the WIPP facility Ooperating fifecord and will be provided to NMED for 
6 review as specified in the permit. 

7 L-6 Records Management 

8 Records generated during ground-water sampling and water level !:!FOund water swrfaoe 
9 elevation monitoring OVOA-t&-will be maintained in either tho lorm project files_-at the Permittees 

10 facility or the Operating Recordin the EM seotion. Project files reoords will include, but are not 
11 limited to: 

12 • Sampling and Analysis Plans (SAP§) 
13 _• _SOPs 
14 • Field Data Entry Sheets 
15 -cofC/S+bBs 
16 • RFA and GofG forms 
11 • Contrast Analytical Laboratory Data Reports 
18 • Variance Logs and Nonconformance Reports 
19 • Corrective Action Reports. 

20 Detection Monitoring Program monitoring. testing. and analytical data These ana all raw 
21 analytioal r:eoerds generated in senjwnstien with ground water sam~ ling and WLMP data 
22 @Found water surfaee ole¥ation monitoring will be maintained in the WIPP facility Operating 
23 Record. stored in fire resistant oabinets in tho EM sestion aseording to the RecorEls Inventory 
24 and blis~osition Sshedule (RIQS) ana will be made available for inspeetion wpon reGuost. Tho 
25 following reoerEls will l:le transmitted to the Permittees' Prejest ReserEls Servises (PRS) fer long 
26 term storage in aosorElanse with the RlblS: 

21 • Instrument maintenanse ana calil:lration reoorEls 
28 • QC sam~le Elata 
29 • Control eharts and caleulation 
3o • Sam~le trasl~ing and sentrol dosumontation 
31 • Raw analytisal reswlts. 

32 L 7 Projest Oraanization ana Resaonsibilities 

33 L 7a l!!nvironmental Monitoring Manager 

34 The EM Manager will eo res~ensil:lle lor the o~·erall aesign ana implementation of the blMP. The 
35 I!!M Manager will aovelop and approve spesifie presedures all blMP astivitios, ana will review 
3s ana a~provo ~rogrammatie re~orts. Tho EM Manager will ~roviEle oveFSight of appropriate levels 
37 of sooperation and sonsultation l:let\\leen the EM Section and the State of 11-lew Mexico 
38 regar-ding on\'ironmental monitoring ana will FO\'iso tf:lo Q/\ section of tho blMP, if neoossary, ana 
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1 suemit re•1isiens as permit medifioatiens as spesified in 29.4.1 .999 NMAC (inserporatin§ 49 
2 CFI=l §279.42). 

3 The EM Mana§er and staff will eo rosf'lensielo fer ashievin§ and maintainin§ quality in tho DMP. 
4 All DMP data 'A'ill eo reviewed and a13proved ey the EM Mana§er, or desi§nee, prier to release. 

Tho EM Manager will ostaelish minimum qualifisatien sriteria and training requirements fer all 
6 DMP personnel. The EM Manager will assure that position dessriptions for assi§ned DMP 
7 personnel are adequately prepared. The EM Manager anclklr Team Loader will assure that 
8 training is performed on an individual easis to maintain an aosoptaele level of prefisionsy ey all 
9 now or temporary DMP staff and by aiiJ3ermanent GWSP staff. The EM Manager will assure 

10 that desuments detailing all staff training are surrent and properly filed. Copies of training 
11 resords will eo on file for the Permittees in tho MOC Teshnisal Training Sestion. 

12 Tho EM Manager will appoint a DMP Team Loader and Field Team, and assign tho following 
13 responsibilities spesifioa below. 

14 L 7b Team Leader 

15 The Team Leader will soerdinato and oversee field sampling astivitios, ensurin§ that sampling 
16 and assosiated prosedl:lres will eo felle•Nod and that Q/VQC and safety §l:lidolinos will eo met. 
17 Tho Team Leader will direst the DMP per written approved presodures, and initiate the re•,.iew of 
18 pre§rammatis plans and presedures. The Team Loader will review and evaluate sample data, 
19 prepare and review pre§rammatis reports, and assure that appropriate samples will eo sollested 
20 and analyzed. The Team Leader will ass1:1re that adeq1:1ate teshnisal supj;ort is we·1ided to tho 
21 Quality Ass~:~ ranee (QA) Department, when required dl:lrin§ audits of •1endor fasilities. Any 
22 nonsonformances or projest shanges will be immediately oommunisated to the Team Loader. 

23 L 7o Field Team 

24 The field team members will sonsist of one or more soiontists, engineers, or teohnisians, who 
25 will eo responsiele fer sample sollestion, handling, shippin§, and preparation and maintenanse 
26 of appropriate data sheets, and sompletien of sample trasldn§ documentation under the 
21 direction of tho Team Loader, in accordance with this DMP and associated field procedures. 
28 The field team will inspect, maintain, and ensure proper salibration of equipment prior to use at 
29 each site, while ensurin§ that site health and safety requirements •,•,•ill eo met at all times. The 
30 field team will sommunisate any nensonfermances, malfunctions, or projest shan§OS to the 
31 Team Loader immediately. 

32 L 7d Safety Manager 

33 Tho Safety Manager will eo rosJ'lonsielo for onsurin§ that the necessary requirements for the 
34 health ana safety of personnel asseciatoa with sampling ana analysis activities are mot. The 
35 co§nizant mana§ or 'lo'ill eo responsiele for ensurin§ that field team me meers operate in a safe 
36 manner ana J3ersonnel have apJ'lropriate training. Tho Safety Mana§er will ensure that J30riedis 
37 health ana safety assessments are conducted and that the so§nizant manager will initiate 
38 serrestive actions whore defisionsios are identified. 
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2 Samflle eelleetien eentainers SUf3f3liod by tho laberatery 'Nill be eortitiod as olean by either tho 
3 laberatery er their SUf3f3lior. Tho Permittees 'Nil! SUf3f3IY eentainers fer radielo§ieal sam13los. The 
4 analytisallaberatery will eo rosi:Jansiele fer 130rfarming analyses in aeeordaneo with this DMP 
5 Plan and regulatery re£luiroments. Tho laematery will maintain deeumontatien ef sam13le 
6 handling and eustedy, analytieal results, and intemal QC data. Additienally, the laeeratery will 
7 analyze QC sam13les in aesordanee with this 13lan and its a'<YA intemal QC 13rogram fer indieators 
8 of analytisal assuraey and wosisien. Data §Onoratod outside laeoratery aeeei:Jtanee limits will 
9 trig§er an investigatien and, if af313FGI3Fiate, eerreetive astian, as elirested by the EM Manager. 

10 Tl=le laeeratery will ref30rt tl=le results of the en•;irenmental sam13le anel QC sam13le analyses and 
11 any nesessary eorresti~'O aetions that •Nere 13erformod. In tl=le event that more than one 
12 analytisallaeoratery is used (e.g., for different analyses), eash aRe will l=lavo the rOSi:JORsieilities 
13 sposifiod alao•;o. 

14 L 7f Qualitv Assuranso (Ql\l Manager 

1s The QA Manager will pro•;ide indepondoRt O\'Orsight ef tho DMP, via tho assigned eogRizaRt QA 
16 engineer, to verify that quality olajoetivos are defined and ashievod. Tho QA Manager will ensure 
17 olajeetive, inEle(3andont assessmaRts of the DMP quality 13erfermanse aREI the quality 
18 porfermanse ef the seRtraet analytisallalaeratery. Tho Q/\ Manager has seeR delegated 
19 autherity eR lael=lalf of tl=le Permittees by the MOC GeRoral MaRa§er and will have assess to 
20 werl< areas, identify quality prelalems, initiate er resemmond sorreeti•,<e aetions, •,<erify 
21 imi:Jiomentation of sorrestive astioRs, and ensure that work will ee sontrelleEI or st01313ed until 
22 adequate disposition of an unsatisfaetery sondition has been implemented. 

23 L-78 Quality Assurance Requirements 

24 S130Gifis Quality Assurance (QA) rrequiroments for WIPP are defined in WIPP doeument \'VP 13 
25 1. A suffent revision of this EloeumeRt will eo maiRtaineEI in tl=le WIPP OperatiRg ~esord. 
26 Requirements specific to the DMP are presented in this section. 

27 L-7a8a Data Quality Objectives and Quality Assurance ObjectivesQA Pregram 0\'0rview 

28 The QA program 'Nas develo13ed to assure that integrity and quality •Nilllae maintained for all 
29 samples eollested and that equi13ment and resords will eo maintained in aseordanso with EPA 
30 guidanso. The QA Program identifies data quality objestives (DQO), prosesses for assuring 
31 sample filuality, and proeessos for generating and maintaiRing quality resords. 

32 L-7al1 l 813 Data Quality OblestivesObjectives 

33 Data Quality Objectives IDQOsl are qualitative and quantitative statements that specify the 
34 quality of data required to support project decisions. DQOs have been will-be-established to 
35 ensure that the data collected will be of a sufficient and known quality for their intended uses. 
36 The overall DQO§. for this DMP are shown in the following sections. 

37 L-7a(1)(il Detection Monitoring Program 

38 Collect accurate and defensible data of known quality that will be sufficient to assess the 
39 concentrations of constituents in the groundwater underlying the WIPP facility. 
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L-7a(1 HiD Water Level Monitoring Program 

2 Collect accurate and defensible data of known quality that will be sufficient to assess the 
3 groundwater flow direction and rate at the WIPP facility. 

4 L-7a(2) Quality Assurance Objectives 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Quality Assurance Objectives (QAOsl for measurement data have been specified in terms of 
accuracv. precision. completeness. representativeness. and comparability. 

13rojeet will be to selleet assurate an€1 €1efensible €lata ef l(newn quality that will be suffieient te 
assess the sensentratiens at senstituents in the groun€1 water underlying the 1/1/IPP area. The 
data generated thus far l:ly tho DMP has eeen used te establish baskgreund ground water 
quality. Fer the J3Ur13ese ef this DMP, DQOs fer measurement data will be SJ3eoified in terms at 
aesurasy, wesisien, semJ3Ieteness, rewesentativeness, and semJ3araeility. Measurements at 
data quality in terms ef aoourasy and wesisien will be deri>;ed frem tho analysis of QC sam131es 
generated in the field and laeoratery. Appropriate QC prosedures will eo used so that knewn 
an€1 aeeeptaelo levels ef aeeurasy and prosision willl3e maintained for eaeh data sot. This 
scotian defines the aooeptanoe oriteria fer eaoh QC analysis performed. Tho following 
sul3seotiens define eash DQO. 

L-7a89(2.:1-llil 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 recoveriessamples. The bias component of accuracy is expressed as percent 
recovery (%R). Percent recovery is expressed as follows: 

%R = (measured sample concentration) x 
100 

true concentration 

25 L-7a89(2.:1-)(i)(A) Accuracy Objectives for Field Measurements 

26 Field measurements will include pH, Specific Conductance (SCl, temperature, €Rspecific 
27 gravity~ and static ground-water surface elevation. Field measurement accuracy will be 
28 determined using calibration check standards. Thermometers used for field measurements will 
29 be calibrated to the National Institute for Standards and Technology (NIST) traceable standard 
30 on an annual basis to ensur~ accuracy. Accuracy of ground-water surface elevation 
31 measurements will be checked before each measurement period by verifying calibration of the 
32 device within the specified schedule. WIPP document WP 13-1 outlines the basic requirements 
33 for field equipment use and calibration. WIPP facility SOPs Presedure WP 1 Q i\DaQ2Q contains 
34 instructions that outline protocols for maintaining current calibration of ground-water surface 
35 elevation measurement instrumentation. A surrent revision of this dosument or wosedure will eo 
36 maintained in the VVIPP Operating Reoord. 
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Accuracy Objectives for Laboratory Measurements 

2 Analytical system accuracy will be quantified using the following laboratory accuracy QC 
3 checks: calibration standards, laboratory control samples (LCS), laboratory blanks, matrix and 
4 surrogate spike recoveriessamf}les. Single LCSs and matrix spike and surrogate spike sample 
5 analyses will be expressed as "'oR. Laboratory analytical accuracy is parameter dependent and 
6 will be prescribed in the laboratory SOP. 

7 L-7a89(2)(ii) Precision 

8 

9 

10 

11 

12 

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 1- measured value sample 2~ 
RPD = X 100 

averaxe of measured samples 1 + 2 

13 L-7a89(2)(ii)(A) Precision Objectives for Field Measurements 

14 Specific conductance. Prosision of field moas~:~rornonts of water q~:~ality J3ararnetors will moot or 
15 exseed req~:~irod reporting levels. SC, pH, and temperature; and Of'ltionally Eh will be measured 
16 during well purging and after sampling. SC measurements will be precise to ±1 0% pH to 0.10 
17 standard t~A*.-unit. specific gravity to 0.01 by hydrometer and-aM temperature to 0.10 degrees 
18 Celsius (°C). Water-level measurements will be precise to± 0.01 ft. The precision of water 
19 density measurements. when measured in the field using down hole instrumentation. will be 
20 determined on a well-by-well basis and aRd-will result in no more than a ± 2 ft of error in the 
21 derived fresh-water head., Eh to 10 millivolts (mV). 

22 L-7a89(2l!iil(8) Precision Objectives for Laboratory Measurements 

23 Precision of laboratory analyses will be determined by analyzing a LCS and a lab control 
24 sample duplicate (LCSDl or by analyzing one of the field samples in duplicate depending on the 
25 requirements of the particular standard method. The precision is measured as the RPD of the 
26 recoveries for the spiked LCS/LCSD pair or the RPD of the duplicate sample analysis results. 
21 Preeision of laeoratory analyses ·.viii eo assessed ey performing tho same analyses twieo on 
28 LCSs with eaeh analytieal eateh assessed at a minimt:Jrn freq~:~oncy of 1 in 20 gro~:~nd water 
29 sam13les for nonradiologieal 13ararnotors and 1 in 1 Q for radiologieaiJ')aramotors. Tho laeoratory 
30 will dotorrnine analytical pmcision controllirnits ey performing roJ3Iieate analyses of control 
31 samJ')Ios. Precision meas~:~rernents will eo eMJ')rossod as RPD. Laboratory analytical precision is 
32 also parameter dependent and will be prescribed in laboratory SOPs. 

33 L-7a89(28)(iiil Contamination 

34 In addition to measurements of precision and bias, QC checks for contamination will be 
35 performed. QC samples including trip blanks, field blanks, and method blanks will be analyzed 
36 to assess and document contamination attributable to sample collection equipment, sample 
37 handling and shipping, and laboratory reagents and glassware. Trip blanks will be used to 
38 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, 1999+99+) and "National Functional 
Guidelines for Evaluating lnorganics Analyses" (EPA, 2004:1--988). 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-7a89(24)(ivl 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 parameters nonsritioal FAeas~:~reFAonts (i.e., field FAoas~:~reFAents) will be 90 percent and 100 
percent analysis of Part 5. Table 5.4.b hazardous constituents. for oritioal FAoas~:~reFAents (i.e., 
ooFAplianoe data). If tho completeness oejootivo objective for Part 5 Table 5.4.b hazardous 
constituents is not met, the Permittees WIPP EM Manager will determine on eohalf of tho 
Permittees the need for rosampling on a case-by-case basis. Numerical expression of the 
completeness (%C) of data is as follows: 

%C = number of accepted samples x IOO 
total number of samples collected 

L-87ae(2e)(vl Representativeness 

Representativeness is the degree to which sample analyses accurately and precisely represent 
tho 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 tho 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 tho true concentration of analytes of interest. 

For water levels and density, representativeness is a qualitative term that describes the extent 
to which a sampling design adequately reflects tho environmental conditions of a site. The 
SOPs for measurement ensure that samples are representative of site conditions. 
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L -7 a89(2e)(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 
• Micrograms per liter ((Jg/L) for VOCs and k;emjvolatile !organic compound§ lSVOC§). - t-- Comment [r6]; Should we include ... _ .... in 

~ -· -"' semi~volatile. 

Culebra gGround-water surface elevation measurements will be expressed as equivalent '-~!:!.':'.!~~:_~~!~-~~~~-- ______________ _ 
freshwater elevation in feet above mean sea level. 

L-7b86 Design Control 

The approved gro~:~nd water monitoring system was design for the DMP is specified in this 
Permit. Modifications to the DMP will be processed in accordance with ed and will se 
maintained to meet spesifisations ostaslished in 20.4.1.90MOO NMAC (incorporating 40 CFR 
§§264 S~:~spart P: and 270.42).264.601 thro~:~gh 264.60a). 

L-7c8EIInstructions. Procedures. and Drawings 

I!:Jg_Provisions and responsibilities for the preparation and use of instructions and procedures at 
the WIPP facility are outlined in the WIPP facility document WP 13-1(see Table L-3). AAPry 
activities performed for the DMP gro1:1nd water monitoring that may affect ground-water data 
quality will be performed in accordance with dos~:~mented and approved procedures which 
comply with the Permit and the req~:~irements of 20.4.1.§00 NMi\C (inserporating 40 CFR §264 
Subpart f). 

Teshnisal prosed~:~res, as speoifiod elsewhere in this DMP, have been developed fer eaoh 
quality affootin§ functioR perfonl'lod for §rouRd water moRitoriR§. Tho tochRioal procedures 
unique to the DMP will be controlled by tho ES&H at WIPP. The procedures are suffioieRtly 
detailed and inolude, when applioable, quantitative or qualitative aooeptanoe oriteria. 

Procod~:~res were prepared in aocordance with requirements in \IVIPP document 1NP 1 a 1. ,A, 
current re~·ision of this decumonl will be maintained in the WIPP Operating Record. 

L -7 d8e Document Control 

Permittee§ Dosument sonlrols will ensure that the latest approved versions of WIPP facility 
SOPs prooeduros will be used in performing ground-water monitoring functions and that 
obsolete materials will be adequately identified or removed from work areas. 

32 l 8f Control et Werl( Processes 

33 Prososs oontrol requirements, defined in WIPP deoumont WP 1 a 1 are mot, and will continuo to 
34 be met, fer this OMP. fl. surrent rewisien of this dosument .,.lin be maintained in the WIPP 
35 Operating Reoord. 
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L-7e8a Inspection and Surveillance 

2 Inspection and surveillance activities will be conducted as outlined in WIPP document WP 13-1 
3 (see Table L-3). The Permittees QA De13artment will be responsible for performing the 
4 applicable WIPP facility SOPs. instaestians ans SI:IF¥eillanoe an the soetae of work. EM scotian 
5 taersonnel will be restaonoible for J3Crformanoe ohoel<s as sefines in applioable prooes~:~res ans 
6 seterminos for the Permittees by MOC metrology laboratory personnel. Performance checl<s for 
7 the DMP will setermino tho acseptaaility of p1:1rehases items ans assess sograsatian that oss1:1rs 
8 SI:IFing ~:~so. A s1:1rront revision of this sao~:~ment will be maintained in tho IJliPP Operating 
9 ~ 

10 L-7f8R Control of Monitoring and Data Collection Equipment 

11 WIPP document WP 13-1 (see Table L-3) outlines the basic requirements for control and 
12 calibrating monitoring and data collection (M&DC) equipment. M&DC equipment shall be 
13 properly controlled, calibrated, and maintained according to WIPP facility SOPs (see Table L-
14 ;llProoed~:~re 1P/P 10 AD:3029 to ensure continued accuracy of ground-water monitoring data. 
15 Results of calibrations, maintenance, and repair will be documented. Calibration records will 
16 identify the reference standard and the relationship to national standards or nationally accepted 
17 measurement systems. Records will be maintained to track uses of M&DC equipment. If M&DC 
18 equipment is found to be out of tolerance, the equipment will be tagged and it will not be used 
19 until corrections are made. A o1:1rront revision of this soc~:~mant or praoesure will be maintaines 
20 in the WIPP Otaerating Reoers. 

21 L-7q8i Control of Nonconforming Conditions 

22 In accordance with WIPP doo~:~ment WP 13-1 {see Table L-3}. espeoifios the system uses at 
23 WIPP for ons~:~ring that approwiate meas~:~res are estaalishes to eontrol nonsonforming 
24 oonsitions. Nonoonforming oonsitions oonneotes to the DMP Vo'ill be identifies in and controlles 
25 by dOGl:JmontoEitaroooEiuFOs. Equipment that does not conform to specified requirements will be 
26 controlled to prevent use. The disposition of defective items will be documented on records 
27 traceable to the affected items. Prior to final disposition, faulty items will be tagged and 
28 segregated. Repaired equipment will be subject to the original acceptance inspections and tests 
29 prior to use. ,A, current revision of this doo~:~ment will be maintained in the WIPP 013erating 
30 ~ 

31 L-7h8t Corrective Action 

32 Requirements for the development and implementation of a system to determine, document, 
33 and initiate appropriate corrective actions after encountering conditions adverse to quality at !llil. 
34 WIPP facility are outlined in WIPP document WP 13-1 (see Table L-3). Conditions adverse to 
35 acceptable quality will be documented and reported in accordance with corrective action 
36 procedures and corrected as soon as practical. Immediate action will be taken to control work 
37 performed under conditions adverse to acceptable quality and its results to prevent quality 
38 degradation. A s1:1rrent revision of this dos1:1ment will be maintained in the WIPP Operating 
39 ~ 
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2 WIPP document WP 13-Hsee Table L-3) outlines the policy that will be used at the WIPP facility 
3 regarding identification, preparation, collection, storage, maintenance, disposition, and 
4 permanent storage of QA records. A o~rrent reYisien ef this aeo~ment will be maintainea in the 
s WIPP O(:lerating l=!eoera. 

6 Records to be generated in the DMP will be specified by procedure. QA and RCRA operating 
7 records will be identified. This will be the basis for the labeling of records as "QA'' or "RCRA 
a operating record" on the Environmental Monitoring Records Inventory and Disposition Schedule 
9 ~M RIDS. 

10 Q,<\ reooras 'Nill aoo~ment the res1:1lts of the DMP implementing prooed1:1res ana will be s1:1ffioient 
11 to aemonstrate that all q~ality related aspeots are valid. The reoords will be identifiable, legible, 
12 and retrievable. 

13 
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Table L-1 
Hydrological Parameters for Rock Units ,!Above the Salado at WIPP 

Hydraulic Storage 
Unit Conductivity GeeUieieAI Thickness Hydraulic Gradient 

Santa Rosa 2 X 10-8 tO 2 X 10-S ~ Oto91 m 0.001 (5) 
m/s (1) (2) eaJlaeily 9.929 

Ia 9.941 flslm 

Dewey Lake 10-8 m/s Specific 152m 0.001 (5) 
storage 
1 X 10-5 

(1/m) (2) 

Forty-niner 1 X 10-13 tO 1 X 10-11 Specific 13 to 23m NA(6) 
m/s (anhydrite) 
1 x 10-9 m/s 

storage 
1 X 10-5 

(mudstone) (2) {1/m) (2) 

Magenta 1 X 10-8·5 !O 1 X 10 -S.5 Specific 7to 8.5 m 3to6 
m/s(2) storage 

1 X 10-5 

(1/m) (2) 

Tamarisk 1 X 10-13 tO 1 X 10-11 Specific 26to 56 m NA(6) 
m/s (anhydrite) storage 

Rustler 1 x 10-9 m/s 1 X 10-5 

(mudstone) (2) (1/m) (2) 

Culebra 1 X 10-7.5 tO 1 X 10-5·5 Specific 4to 11.6 m 0.003 to 0.007 (5) 
m/s (2) storage 

1 X 10-5 

(1/m) (2) 

!,.Q§ 6 X 10-15 tO 1 X 10-13 Specific 29to38m NA(6) 
~ m/s 1.5 x 10-11 to storage 
FlaflleQ 1 .2 x 10-11 m/s (basal 1 X 10-S 
IGwer interval) (1/m) {2) 
meml3er 

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

Table Notes: 

I 

I 
I 

I 

(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 modeling (Corbet and Knupp, 1996), 
and the range of values entered here are those used in that study for the Dewey Lake/Triassic 
hydrostratigraphic unit. 

(2) Values or ranges of values given for these entries are the values used in three-dimensional regional 
groundwater flow modeling (Corbet and Knupp, 1996). Values are estimated 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 site and differences in values used in different simulations to test model 
sensitivity to the parameter. 
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(3) TAO raR!jO el ~·alues §iVOR Aero lor traRsmissivity al lAO SaRia Rosa is oslima!eel lor lAO GORier of !he site. 
TraRsmissivity is ~e filraeluot al the lhiolmess ol IRe f'lraelllo!ive iRIOF¥al times its A'felralllie saRelueti~•ity. 
TloliskRass ellha Sa Ria Rasa is ostimatea to be ao meters at tAo sof.lter of tfolo WIPP site, aAel lAO raAge ef 
aori•1oel traRsmlssivitios are basoel en lAO ran€Je of lolyelraulis sonallolivity values useaay Gerl3at ana Knufilf'l 
(1998) fer the semainoa Dewey bakoqriassis ~mit. 

(4) TAo FBR§e el values §i'leR A ere by traRsmissivity oltf:le Dewey Lake is estimates for ~e soRter oi!Ae site. 
TraRsmissivily is lho filFOElllst of ~o tf:lisiiAess of tf:lo fjroaustivo iRiarvaltimos its lol~•elraulis seRElllslivity. 
TtliskAoss of lho Dewey lake is estimatoelto be 140 motors at tf:lo seAter alttlo 'NIPP site. aAd tf:la raR§O ef 
dari•1ed traRsmissivitias are basael OR ttlo raA§O of Ayelraulis sendusti•1ity values llSOd by Garbo! aRE! KAilflfl 
(1998) far tile sombiRoel Dewey bako.qriassis llRil. 

~) !"lY<tr~ufic_gp~dLeiJtjs_ a_djll}O_n~iq_n!e§~ t~r)ll_d~~qiqin_g_cbq_ng~ iQ ~hE,) ~IE,Jv_a\Io_n s>lh_ygr~uji!,! fl. e.?<:! giykj_e_Q j:>y:_ _______ - {Comment [r7]: RM Change 
change in horizontal distance. Values given in these entries 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 Santa Rosa are assumed to be the same as the gradient determined 
from the water table. Note that tho Santa Rosa Formation is absent or above the water table in most of the 
controlled area, and that the concept of a horizontal hydraulic gradient is not meaningful for these regions. 

~) fi.O"Y jn_UI)its s>l v~ry jo_IN_hyc[r~uji~ ~OI)(jus;tiyi!Y_i~ sJO.INi ~.9 pljll}afily y~ti_c;;tl,_ T_h~ fQ_nfE1JJ! oj .? )1Q_ri?C?.n~a! ____ ... _ - {Comment [r8]: RM Change 
hydraulic gradient is not applicable. 

Sources: Beauheim, 1986; Domenico and Schwartz, 1990; Demski, Upton, and Beauheim, 1996; Earlough, 1977. 
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2 WIPP Ground-water Detection Monitoring Program Sample Collection and Ground-water Surface 
3 Elevation Measurement Frequency 

4 

Installation Frequency 

Ground-water Quality Sampling 

OMWsQMP FR9AileriA§ wells A~nnually 

All SIASF WIPP 61lF\19illaAse wells GA Sfl9Sial FB(;J~JeSISAiy 

Ground-water Surface Elevation Monitoring 

OMWsQMP FRSRileriA§ wells Monthly and prior to sampling events 

WLMP W!;!ll§ (§!il!il T§QI!i! L-4),11,11 ell1er WIPP 
Slll'o'SillaAse well siles 

ReElllAElaAI wells al all eiABF l.JI.IIP~ SllF\'9illaAS9 well 
sites 
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~ I 
Number 

WP 02-EM1005 

WP 02-EM1006 

WP 02-EM1014 

WP 02-EM1021 

WP 02-EM1026 

WP 02-EM3001 

WP 02-EM3003 

WP-02-RC.01 

WP 1Q-AD3029 

WP 13-1 

Table L-3 
Standard 0Qerating Procedures AQQiicable to the DMP 

Title/Description 

Groundwater Serial Sample Analysis: This procedure provides general instructions necessary to 
perform field analyses of serial samples in support of the DMP. Serial samples are collected and 
analyzed at the field laboratory for field indicators. Serial sample results help determine if pumped 
groundwater is representative of undisturbed groundwater within the formation. 

Final and Serial Sample Collection: This procedure describes the steps lor collecting groundwater 
samples from the DMWs near the WIPP facility. Serial samples are collected and analyzed at the 
Field Laboratory until stabilization of the field parameters occurs. Final samples lor Resource 
Conservation and Recovery Act (RCRA) analyses are collected and analyzed by a contract 
laboratory. 

Groundwater Level Measurement: This document describes the method used lor groundwater 
level measurements in support of groundwater monitoring at the WIPP facility using a portable 
electronic water-level probe. 

Pressure Density Survey: This procedure defines the field methodology used to determine the 
average density of fluid standing in the well bores of groundwater-level monitoring wells. The data 
derived from the survey are used to calculate equivalent freshwater heads at non-detection 
monitoring wells. Because most pressure densities are obtained by Sandia National Laboratories 
via pressure transducers installed in wells, this procedure is used to obtain pressure densities at 
wells not equipped with fixed transducers. 

Water Level Data Handling and Reporting: This procedure provides instructions on handling 
water level data. Data are collected and recorded on field forms in accordance with WP 02-
EM1014. This procedure is initiated when wells in the water surveillance program have been 
measured lor a given month. 

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

Data Validation and Verification of RCRA Constituents: This procedure provides instructions on 
performing verification and validation of laboratory data containing the analytical results of 
groundwater monitoring samples. This procedure is applied only to the non-radiological analyses 
results lor compliance data associated with the detection monitoring samples. The data reviewed 
for this procedure includes general chemistry parameters and RCRA constituents. 

Hazardous and Universal Waste Management Plan: This plan describes the responsibilities and 
handling requirements for hazardous and universal wastes generated at the WIPP facility. It is 
meant to ensure that these wastes are properly handled, accumulated, and transported to an 
approved Treatment, Storage, Disposal Facility (TSDF) in accordance with applicable state and 
federal regulations, U.S. Department of Energy (DOE) Orders, and Washington TRU Solutions 
LLC (WTS) policies and procedures. This plan implements applicable sections of 20.4.1.1 00-
1102 New Mexico Administrative Code (NMAC), Hazardous Waste Management (incorporating 
40 Code of Federal Regulations [CFR] Parts 260-268 and 273). 

Calibration and Control of Monitoring and Data Collection Equipment: This procedure provides 
direction for the control and calibration of Monitoring and Data Collection (M&DC) equipment at 
the WIPP facility, and ensures traceability to NIST (National Institute of Standards and 
Technology) standards, international standards, or intrinsic standards. This procedure also 
establishes requirements and responsibilities for identifying recall equipment, and for obtaining 
calibration services for WIPP facility M&DC equipment. 

Washington TRU Solutions LLC Quality Assurance Program Description: This document 
~:ablishes the minimum quality requirements for Management and Operating Contractor (MOC) 

rsonnel and guidance for the development and imQiementation ol QA Qrograms bv MOC 
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WELLID 

AEC-7 

C-2737 

ERDA-9 

H-02b2 

H-03b2 

H-04bR 

H-05b 

H-06bR 

H-07b1 

H-9bR 

H-10c 

H-11b4 

H-12 

H-15R 

H-16 

'H-19b0 monthly 

Table L-4 
January 2011 Culebra WLMP 

WELL ID 

H-17 

H-19 pad' 

1-461 

SNL-01 

SNL-02 

SNL-03 

SNL-05 

SNL-06 

SNL-08 

SNL-09 

SNL-10 

SNL-12 

SNL-13 

SNL-14 
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WELLID 

SNL-15 

SNL-16 

SNL-17 

SNL-18 

SNL-19 

WQSP-1 

WQSP-2 

WQSP-3 

WQSP-4 

WQSP-5 

WQSP-6 

WIPP-11 

WIPP-13 

WIPP-19 



1 
2 

3 

4 

5 

6 

NAME 
(Figure) 

WQSP-1 
Figure L-7 

WQSP-2 
Figure L-8 

WQSP-3 
Figure L-9 

WQSP-4 
Figure L-10 

WQSP-5 
Figure L-11 

WQSP-6 
Figure L-12 

----~-

DATE 
DRILLED 

September 13 
throughaAQ 16, 
1994 

September6 
throughaAQ 12, 
1994 

October2Q+ 
throuqha!*l 26, 
1994 

October 5 
throuqha!*l 10, 
1994, 

October 12 
throuqha!*l 
1§9, 1994, 

September 26 
throuqha!*l 
October3, 
1994 

-------
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Details of Construction for the Six Culebra Detection Monitoring Wells 

TOTAL 
DEPTH 

INTO LOS 
DEPTH ME DANOS 

feet (meters) feet 
bgs (meters) 

737 (225) 15 (5-) 

846(25~ 
B) 12~(~) 

880 (268) 10(~) 

800 (244) ~(~) 

681 (208) z 
M(£Q,&+) 

616.6 (188:14l 
10B;7 (3) 

7,9) 

DRILLING DEPTHS CASING 
feet (meters) bgs feet (_meters) bg_s 

INTERVAL 
DEPTH FOR 

WITH AIR CORING Sin. FOR 

CASING SLOTTED 
SCREEN 

69~ 
69~to737 

737(22~ 702 to 727 
(21£~) 

(21£+to 
) (214 to 222) 

22~) 

800 to 846 811 to 836 800 (244) 
(244 to 258) 

846 (258) 
(247to 255) 

83300(2§. 833to 880+9 844 to 869 
~) (254 to 268) 

880 (268) 
(257 to 265) 

74Mto798 764 to 789 
740 (226) (22§&-7 to 800 (244) (233 to 

243) 24Q+) 

648+9(19 648 to676 
681 (208) 646 to 671 

§200) (198 to 206) (197 to 205) 

56~ to 
56~(1 6179 

61ZM (188) 
581 to 606 

7~) (17~!0 (177 to 185) 
188) 
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PACKING 
feet(meters) bQs CULEBRA 

BRADY INTERVAL 
SAND PACK GRAVEL feet (meters) 
INTERVAL PACK bgs 

INTERVAL 

640 to 651 
651 to 737 

699 to 722 
(195 to 198} 

(198 to 
(213 to 22Q+) 

22§4.-6) 

790 to 793 793to 846 810.1 to 833.7 
(241 to 242} (242to 258) (247 to254) 

827to 830 830to 880 844 to 870 
(252 to 253) (253to 268) (257 to 265) 

752 to 755 755to 800 766 to 790.8 
(229to 230) (230to 244) (233 to 241) 

623 to 626 626 to 681 648 to 674.4 
(190 to 191) (191 to 208) (198 to 205.9) 

567to 570 
(173to 

570 to 616.6 582 to606.9 
(174to188) (177 to 185) 

17~) 

I 
\ 
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Table L-64 
Analytical Parameter and Sample Requirements 

(10) (12) (13) (14) (15) (16) 
PARAMETERS NO. OF VOLUME TYPE ACID WASH SAMPLE FILTER 

BOTTLES 

Indicator' Parameters: 

• pH - 25ml2 Glass Field determined No? 

• sc - 100 ml2 Glass Field determined No 

• TOC 4 15ml2 Glass yes No 

• +GX ~ ~ Glass yes Ne 

General Chemistry 1 1 Liter Plastic Yes No 

Phenolics 1 1 Liter Amber Glass Yes No 

Metals/Cations 2 1 Liter Plastic Yes No 

voc 4 40ml Glass No No 

VOC (Purgable) 2 40ml Glass No No 

VOC (Non-Purgable) 2 40ml Glass No No 

BN/As 1 Y. Gallon Amber Glass Yes No 

TCLP 1 1 Liter Plastic Yes No 

Cyanide (Totall 1 1 Liter Plastic Yes No 

Sulfide 1 250m! Amber Glass Yes No 

Radionuclides 1 1 Gallon Plastic Cube Yes Yes 
L__________ 

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 

(17) 
PRESERVATIVE 

Field determined 
Field determined 
HCI 
~.~ 

HN03,4PH<2 

H:;;SO •. pH<2 

HN03, pH<2 

HCL, ph<2 

HCL, ph<2 

HCL, ph<2 

None 

HN03, pH<2 

NaOH, pH>12 

NaOH+ Zn 
Acetate 

HN03, pH<2 

Note: Unless otherwise indicated, data are from DOE Procedure WP 02-EM1006 methods and are provided as information only. 

Note: Deviations from this table are allowed with prior approval by the NMED. 
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(18) 
HOLDING TIME 

None 
None 
28 days2 

~a 

not specified in 

r Form~tt~: Left, l~dent: Left: 0.46", No 
L bullets or numbering, Tab stops: Not at 0.69" 

DMP 

not specified in 
DMP 

6 months2
,
3 

14 days2 

14 days2 

14 days2 

7 days2 

14 days2 

28 days2 

6 months2 
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Figure L-1 
General Location of the WIPP Facility 
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2 VOLATILE ORGANIC COMPOUND MONITORING PLAN 

3 N 1-1 Introduction 

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

1 Monitoring for hydrogen and methane in Panels 3 through 8 until final panel closure, unless an 
8 explosion-isolation wall is installed, may be an effective way to gather data to establish realistic 
9 gas generation rates. This plan includes the monitoring design, a description of sampling and 

10 analysis procedures, quality assurance (QA) objectives, and reporting activities. 

11 N1-2 Parameters to be Analyzed and Monitoring Design 

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

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

11 • substantial barriers 
18 • bulkheads 
19 • five additional monitoring locations. 

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

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

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

37 • the intake of room 1 
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1 • the waste side of the exhaust bulkhead, 
2 • the accessible side of the exhaust bulkhead, 
3 • the waste side of the intake bulkhead, 
4 • the accessible side of the intake bulkhead. 

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

8 N1-3 Sampling Frequency 

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

11 • If monitored concentrations are at or below Action Level 1 as specified in Permit Part 
12 4, Table 4.6.5.3, monitoring will be conducted monthly. 

13 • If monitored concentrations exceed Action Level1 as specified in Permit Part 4, Table 
14 4.6.5.3, monitoring will be conducted weekly in the affected filled panel. 

15 N 1-4 Sampling 

16 Samples for hydrogen and methane will be collected using subatmospheric pressure grab 
17 sampling as described in Environmental Protection Agency (EPA) Compendium Method T0-15 
18 (EPA, 1999). The T0-15 sampling method uses passivated stainless-steel sample canisters to 
19 collect integrated air samples at each sample location. Flow rates and sampling duration may 
20 be modified as necessary to meet data quality objectives. 

21 Sample lines shall be purged prior to sample collection. 

22 N 1-5 Sampling Equipment 

23 N1-5a SUMMA® Canisters 

24 Stainless-steel canisters with passivated or equivalent interior surfaces will be used to collect 
25 and store gas samples for hydrogen and methane analyses collected as part of the monitoring 
26 processes. These canisters will be cleaned and certified prior to their use in a manner similar to 
27 that described by Compendium Method T0-15 (EPA, 1999}. The vacuum of certified clean 
28 canisters will be verified upon initiation of a sample cycle. Sampling will be conducted using 
29 subatmospheric pressure grab sampling techniques as described in T0-15. 

30 N1-5b Sample Tubing 

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

33 Any loss of the ability to purge a sample line will be evaluated. The criteria used for evaluation 
34 are shown in Figure N1-5. 
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8 ATTACHMENT 0 

9 WIPP MINE VENTILATION RATE MONITORING PLAN 

10 0-1 Definitions 

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

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

16 Standard cubic feet per minute (scfm): The actual cubic feet per minute passing a fixed point 
11 adjusted to standard conditions. In the Imperial measurement system, the standard condition for 
18 pressure is 14.7 pounds per square inch (psi) (sea level) and the standard condition for 
19 temperature is 492 degrees Rankine (freezing point of water or 32 degrees Fahrenheit). The 
20 greatest difference between acfm and scfm occurs in the summer when the pressure at the 
21 repository horizon is about 14.2 psi and the temperature is about 560 degrees Rankine (1 00 
22 degrees Fahrenheit). Then 

23 1 scfm x (560/492) x {14.7/14.2) = 1.2 acfm 

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

26 Restricted Access: If the required ventilation rate in an active disposal room where waste 
21 disposal is taking place cannot be achieved or cannot be supported due to operational needs, 
28 access is restricted by the use of barriers, signs and postings, or individuals stationed at the 
29 entrance to the active disposal room when ventilation rates are below 35,000 scfm. Note: As 
30 provided in 0-3c(2) entry to restricted access active rooms for the purpose of establishing 
31 normal ventilation is allowed. 

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

34 Worker: Anyone who has normal access to the WIPP underground. 
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2 The objective of this plan is to describe how the ventilation requirements in the Permit will be 
3 met. This plan achieves this objective and documents the process by which the Permittees 
4 demonstrate compliance with the ventilation requirements by: 

5 • Maintaining an annual running average of 260,000 scfm through the underground 
6 repository 

7 • Maintaining a minimum of 35,000 scfm of air through the active disposal rooms where 
8 waste disposal is taking place and when workers are present in the rooms 

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

11 0-3 Design and Procedures 

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

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

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

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

20 • Quarterly verification of the total mine airflow 

21 0-3a Test and Balance 

22 0-3a(1) Test and Balance Process 

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

32 The "Test" portion of the process shall involve measuring the pressure drop and air quantity of 
33 every underground entry excluding alcoves or other dead end drifts. In addition, the tests shall 
34 verify resistance curves for each of the main regulators, measure shaft resistance, and measure 
35 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 
2 determined. 

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

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

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

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

17 P=R X 0 2 

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

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

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

34 The Test and Balance process culminates in a final report which is retained on site. Following 
35 receipt of the Test and Balance Report, the Permittees shall revise the WIPP surface and 
36 underground ventilation system procedures to incorporate any required changes to the 
37 ventilation system configuration. The Test and Balance data shall be used to adjust the 
38 operating range of fan controls, waste tower pressure, auxiliary air intake tunnel regulator 
39 settings, underground regulator settings, and door configurations. The model data and 
40 procedure changes shall be used to establish normal configuration settings to achieve the 
41 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 
2 changes in psychrometric properties, and to meet specific operations needs. This ensures that 
3 the facility is operated at the design airflow rate for each ventilation mode. 

4 0-3a(2) Test and Balance Schedule 

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

10 and balance results confirm that changes between test and balances fall within anticipated 
11 values. 

12 0-3b Running Annual Average of the Total Mine Airflow 

13 0-3b(1) Monitoring Total Mine Airflow 

14 The Permittees shall use the Central Monitoring Room Operator's (CMRO) Log to monitor total 
15 mine airflow. Run-times for the various modes of operation shall be entered into the CMRO Log. 
16 For example, if the CMRO Log indicates that the ventilation system was configured for Alternate 
17 Mode (one main fan) at 8:00am, and that this configuration was maintained until11 :30 am, a 
18 total of 3.5 hours of run-time in Alternate Mode would be recorded. Run times are recorded to 
19 the nearest quarter hour. The CMRO shall record each time when the ventilation system 
20 configuration is changed, including periods when there is no ventilation. 

21 0-3b{2) Calculation of the Running Annual Average of Total Mine Airflow 

22 The Permittees shall calculate the running average flow rate on a monthly basis. The Permittees 
23 shall use the logged runtime data for various modes of operation (as described in 0-3b{1)) and 
24 the nominal design flow-rates for the various modes presented in Table 0-1 to calculate the 
25 average monthly flow rate for the facility. 

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

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

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

36 Annual Average Flow Rate= I Monthly Average for Previous 12 Months 
37 12 

38 The use of an average value of 730 hours per month in the monthly average calculation is 
39 reasonable, given that all the numbers involved are very large and that the final use of the 
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monthly average flow is in an annual calculation. The Permit-tees will notify NMED within se¥on 
2 calendar days if either the minimum running annual werago mine ¥entilation exhaust rate of 
3 260,000 scfm or a minimum aotive room ventilation rate of a5,000 scfm when workers are 
4 present in the room are not achieved. 

5 0-3c Active Disposal Room Minimum Airflow 

6 I 0-3c(1) Verification of Active Disposal Room Minimum Airflow 

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

10 configuration. 

11 I 0-3c(2) Measurement and Calculation of the Active \A'aste Disposal Room Airflow 

12 The Permittees shall measure the airflow rate and use the room cross-sectional area to 
13 calculate the volume of air flowing through a disposal room. The measurement of airflow shall 
14 use a calibrated anemometer and a moving traverse (McPherson, 1993). Airflow measurements 
15 shall be collected at an appropriate location, chosen by the operator to minimize airflow 
16 disturbances, near the entrance of each active disposal room. The excavation dimensions at the 
17 measurement location are taken and the cross-sectional area is calculated. The flow rate is the 
18 product of the air velocity and the cross-section area. The value shall be entered on a log sheet 
19 (see Table 0-3) and compared to the required minimum. The format and content of the log 
20 sheet may vary, but will always contain the data and information shown on Table 0-3. Working 
21 values are in acfm and the conversion to scfm is described in section 0-1 above. 
22 Measurements shall be collected, recorded, and verified by qualified operators. 

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

33 0-3d Quarterly Verification of Total Mine Airflow 

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

38 0-4 Equipment Calibration and Maintenance 

39 Equipment used for the periodic Test and Balance, quarterly flow verification checks, and daily 
40 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 
2 be calibrated to an equivalent standard. Equipment shall be inspected before each use to 
3 ensure that it is functioning properly and that the equipment calibration is current. Maintenance 
4 of equipment shall be completed by qualified individuals or by qualified off-site service vendors. 

5 Equipment used to conduct the Test and Balance, Quarterly Verification of Total Mine Airflow, 
6 and to determine the airflow through the active disposal room(s) are provided in Table 0-2. 

7 0-5 Reporting and Recordkeeping 

8 0-5a Reporting 

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

12 The Permittees shall calculate the running annual average mine ventilation rate on a monthly 
13 basis and evaluate compliance with the minimum ventilation rate for an active room ventilation 
14 ~specified in 0 ab(2)Permit Section 4.5.3.2 on a monthly basis. Whenever tho evaluation of 
15 tho mine ventilation monitoring program data identifies that tho ventilation rates specified in 0 
16 ab(2) have not been achieved, tihe Permittees will notifyshall report the Secretary in Yt'riting 
17 '>Vithin seven calendar daysthe annual report specified in Permit Section 4.6.4.2 whenever the 
18 evaluation of the mine ventilation monitoring program data identifies that the ventilation rates 
19 specified in Permit Section 4.5.3.2 have not been achieved .. 

20 0-5b Recordkoeping 

21 The Permittees shall retain the following information in the Operating Record: 

22 • The CMRO Log documenting the ventilation system operating mode. 

23 • The underground facility running annual average mine ventilation rate on a monthly 
24 basis. 

25 • Active disposal room ventilation flow rate readings as documented on the Active 
26 Disposal Room Ventilation Rate Log Sheet (Table 0-3). 

27 • The quarterly flow verification check and associated documentation. 

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

30 0-6 Quality Assurance 

31 Quality assurance associated with the Mine Ventilation Rate Monitoring Plan shall comply with 
32 the requirements of the WIPP Quality Assurance Program Description (QAPD). The Permittees 
33 shall verify the qualification of personnel conducting ventilation flow measurements. The 
34 instrumentation used for monitoring both underground and active disposal shall be calibrated in 
35 accordance with the applicable provisions of the WIPP procedures. The software used to 
36 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 
2 quality assurance plans. 

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

7 
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