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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 ofEnergy 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 below, I 
approve with changes two items of the modification request and deny one item. 

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

Under 20.4.1.900 NMAC (incorporating 40 CFR § 270.42(b )(7)), the Department may deny a 
Class 2 permit modification request if the modification request is incomplete; it does not comply 
with applicable requirements; or it fails to protect human health and the environment. During its 
technical review of the modification request for shielded containers, the Department noted that 
numerous sections in Part 3, Attachment AI, 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 ofthe 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. 90 I. A (I 0) NMAC. Thus, the effective date is March 
1, 2012. 

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

Sincerely, 

.f) 'W--L )-y\ ~ 
Dave Martin 
Cabinet Secretary 

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

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

1.5.14. Bulkhead 

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

1.5.15. Explosion-Isolation Wall 

"Explosion·isolation wall., means the 12-foot wall intended as an explosion isolation device 
that is part of the approved panel-closure system specified in Permit Attachment Gl 
(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 wi11 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). 

I.S 19. Filled Room 

"Filled Room., means a room in an Underground Hazardous Waste Disposal Unil as 
specified in Permit ParL4 wi ll no longer receive waste for emnlacemenl 

t 5 .20. Active Room 

"Active Room" means a room in an Underuround Hazardous Waste Disposal Unit as 
specitied 10 Perm1t Part 4 that contains emplaced TR U waste and is not a fi1led room. 

PERMIT PART 1 
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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. I .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 (jncorporating 40 CFR 
§264.16). 

2.8.2. Personnel Training Reguirements 

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 Ft (RCRA Hazardous Waste Management Job Titles and Descriptions), 
and as required by 20.4.1.500 NMAC (incorporating 40 CPR §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. Cootinuinl! Training 

Unless otherwise specified by this Permit, continuinl! training required b~ Uus Permit on an 
annual or biennial basis shall be com pieced by Lhe end of the month of the anm versar) date 
when the training was previous!\ comnleted 

PERMIT PART 2 
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PPA, whether by personnel or vehicles, shall be through controlled gates and doors. Only 
properly identified and authorized persons, vehicles, and property shall be allowed entrance 
to and exit from the active portion of the facility. Security shall require employees to 
identify themselves with an identification badge when entering or leaving the premises, and 
shall require visitors to show proper authorization prior to allowing them to enter the active 
portion of the facility. Visitors shall be requjred to wear an approved badge and may require 
an authorized escort. 

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

2.6.4. Warning Signs 

The Permittees shall post "No Trespassing" signs and "Danger: Authorized Personnel Only" 
signs in English and Spanish at approximately 50 ft intervals on the permanent chain-link 
fence surrounding the PPA. The signs shall be legible from a distance of 25 ft and shall be 
visible from any approach to the faciJity. 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 CPR §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 CPR 
§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- J and E-2 of Perrnit Attachment E, and as required by 20.4.1.500 NMAC (incorporating 
40 CFR §264.15(b)). 

PERMIT PART 2 
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Prior to disposal ofTRU mixed waste in a newly constructed Underground HWDU, the 
Permittees shall comply with the certification requirements specified in Pennit 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 ofTRU 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 of260,000 standard ft3/min and a minimum 
active room ventilation rate of 35,000 standard retmin in each active 
room where waste disposn.J is Lakin I! place an.d ~workers are present 
in the room,-as specified in Permit Attachment A2. Section A2-2a(3), 
"Subsurface Structures (Underground Ventilation System Description)" 
and as required by 20.4.1 .500 NMAC (incorporating 40 CFR 
§264.601(c)). 

4.5.3.3. Ventilation Barriers 

The Permittees shall construct ventilation barricades in active 
Underground HWDUs to restrict the flow of mine ventilation air through 
full disposal rooms, as specified in Permit Attachment A2, Section A2-
2a(3), "Subsurface Structures (Underground Ventilation System 
Description)" and as required by 20.4.1 .500 NM AC (incorporating 40 
CFR §264.601(c)). 

4.6. MAINTENANCE AND MONITORING REQUIREMENTS 

The Permittees shall maintain and monHor the Underground HWDUs as specified by the following 
conditions and as required by 20.4.1 .500 NMAC (incorporating 40 CFR §§264.601 and 264.602): 

PERMIT PART 4 
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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 Permit 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)1 

"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 J .II . 

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 
Unk to the adverse condition notice transmittal letter on the WIPP Home 
Page and inform those on the e-mail notification list as specified in 
Permit Section 1. I 1. 

4.6.2. Repository Volatile Organic Compound Monitoring 

4.6.2. I . Implementation of Repository VOC Monitoring 

The Permittees shall implement repository VOC monitoring as specified 
in Permit Attachment N (Volatile Organic Compound Monitoring Plan) 
and as required by 20.4.1 .500 NMAC (incorporating 40 CFR §264.602 
and §264.601(c)). The Permittees shall implement repository VOC 
monitoring uotiJ the certified closure of all Underground HWDUs. 

PERMIT PART 4 
Page 4-8 of 15 



Waste Isolation Pilot Plant 
Hazardou~ Waste Permit 

·I -....X.4!.:.u:!uy!l' U .WI:! 

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. Wht!>AeYer lRe 
e¥alttBliOR of tJ:te miRe Yefllii8UOA FRORilOAAg program del& idt?Alifies l:ROl 
~~ rales. &peet~PeJ.Alil Seci:ion t5. t2 lla·;e not been 
~~Yeti. «Ihe Permittees shaH ~report ro the Secretary in wriliAg 
W!thm !Je·,.ea ealeFtda:r UB)'S.the annual report spect!ied m Permit Section 
4.6.2.2 whenever the evaluation of the mine ventilation monitonng 
Qtogram data identifies Lhat d1e ventilation rates specified in the Permit 
SecLion 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 N 1 (Hydrogen and Methane 
Monitoring Plan). 

4.6.5.2. Reporting Requirements 

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

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

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

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

Carbon Tetrachloride 4,813 9,145 

Chlorobenzene 6,500 12,350 

Chloroform 4,965 9A33 

1 , 1-Dich loroethene 2,745 5,215 

1 ,2-Dichloroethane 1,200 2,280 

Methylene Chloride 50,000 95,000 

1,1 ,2,2-Tetrachloroethane 1,480 21812 

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 wm 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. 

PERMITPART4 
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PART 5- GROUND-WATER DETECfiON MONITORING 

5.1. DETECfiON MONITORING PROGRAM 

1l1is Port specifies the requirements of the Detection Monitoring Program (DMP). 1l1e DMP shall 
esUlblish 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 upgradieht 
and at the downgradient point of compliance of the WIPP Underground Hnznrdous Wnste Disposal 
Units (Underground HWDUs). The DMWs are screened in the Culebrn Member of the Rustler 
Formation. 

A DMP is necessary to demonstrnte compliance with the environmental perfommnce standard for 
the Underground HWDUs. ns specified in 20.4.1.500 NMAC (incorporating 40 CFR ~264.60l(n)). 
This environmental performance standard requires prevention of any releases that may have adverse 
effects on human health or the environment due to migration of waste constituents in the ,., ·• I 
- •;.rounLh'-"!l tct or subsurface envimnmenL 

5.2. IDENTIFICATION OF POlNT OF COMPLIANCE 

The point of compliance is the verticoJ surface located perpendicular to the groundwater now 
direction at the DMWs that extends to the Culebro Member of the Rustler Formation [20.4.1.500 
NMAC (incorporating 40 CFR §§264.95, 264.60 I. and 264.602)]. The Permittees shall conduct the 
DMP at DMWs specified in Table 5.3.1, and as required by 20.4.1 .500 NMAC (incorporating 40 
CFR §§264. 98 and 264.60 I). 

5.3. WELL LOCATIQN. MAINTENANCE. AND PLUGGING AND ABANDONING 

The Permittees shall conduct the DMP according to the requirements of this Pem1it and 20.4. 1.500 
NMAC (incorporating 40 CFR §264 Subpart F) for the DMWs in the Culebra Member of the 
Rustler Fom1ation. 

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

5.3. 1. Well Locations 

The Permittees shall maintain t.he DMWs at the locations specified on the map in Figure LA 
~of Permit Attachment L (WIPP Ground.water Detection Monitoring Progrnm Plan), as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.97(a} and §264.98(b)). and ns 
specified in Table ~ below: 

PERMIT PART 5 
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Table 5.3.1 - Well Locatiom 

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

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

WQSP-2 667580E, 505537N 3463.9 81 1- 836 

WQSP-3 670573E. 50399 1 N 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 Mojntengnce 

Sampled 
Unit 

Culebm 

Culebm 

Culebro 

Culebm 

Culebro 

Cu lebm 

The Permiuees shall maintain the DMWs specified in Table .ilJ. and in Permit Attachment 
L. Section L-3b and Figures L- ~]_through L-+t>.h. ond os required by 20.4. 1.500 NMAC 
(incorporating 40 CFR §264.97(c) ond §264.98{b)). 

5.3.3. Well Plugging pod Ab:lndoning 

The Permiuees may propose to plug and obandon 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 Permhtees shall plug and abandon any DMW in a manner which 
eliminotes physical hazards, prevents ground-water contamination. conserves hydrosrntic 
head, ond prevents intermixing of subsurface water. The Permi!tees shnll submit a report to 
t.he 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 Pemtiuees shall conduct the DMP ar the DMWs as specified in Table 2.lJ. for the indicator 
pnrameters listed In Table M..g and the hazardous constituents listed in Table 5.4.b below nnd as 
required by 20.4. 1.500 NMAC (incorporating 40 CFR §264.98{a)): 

Table S.4.a -Indicator Parameters 

pH 

Total organic carbon (TOC) 

T<Xal dissolved solids (fOS) 

p. ... _,, \, (t• ir 

Magnesium 

Chloride 

Specific conductance 

:r ritt,· ·~·· · · ·~·· IOH 

T01al suspended solids (fSS) 

Calcium 

Potassium 

• thl 1 ~ • 111 f , • 

PERMIT PART 5 
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Table S.4.b- Hazardous Constituents 

Chloroform 1,2-dichloroethnne 

Carbon tetrachloride Chlorobenzene 

1.1-dichloroethylene 1.1-dichloroethnne 

Methylene chloride 1,1,2,2-tetmchloroethnne 

Toluene 1,1,1-lrichloroethnne 

Cresols 1.4-dichlorobenzene 

1,2-dichlorobenzene trons-1,2-dichloroethylene 

2,4-dinitrophenol 2.4-dinitrotoluene 

Hexachloroethane Hexachlorobenzene 

lsoburanol Methyl ethyl ketone 

Pentachlorophenol 

Pyridine Terrncbloroethylene 

1.1.2-Trichloroethone Trichloroethylene 

Trichloronuoromethane Xylenes 

Nitrobenzene Vinyl chloride 

Arsenic Barium 

Cadmium Chromium 

Lead Mercury 

Selenium Silver 

Antimony Beryllium 

Nickel Thallium 

Vanadium 

5.5. SAMPLING AND ANALYSIS PROCEDURES 

Except as provided in Permit Section ll the Penruttees shall use the following techniques and 
procedures to obtain and analyze DMP samples -.l~ ~ L a. 

·- from the DMWs specified in Table l.l.l. as required by 20.4. 1.500 NMAC (incorporating 
40 CFR §264.97(d) and (e)): 

S.S.I. Somo!e Collection Procedures 

11te Permittees shall collect one DMP sample and one DMP sample duplicate ·annually 
from each DMW using the procedures specified in Permit Attachment L. Section lAc. as 

PERMIT PART 5 
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required by 20.4. I .500 NMAC (incorporating 40 CFR §§264.97(g)(2). 264.98(d), and 
264.60 I (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 

l11e Permittees shall analyze DMP samples using the procedures specified in Permit 
Attachment L, Section L-4c(3). 

5.5.4. Chain of Custody Procedures 

TI1e Permittees shall track and control DMP samples using the chain of custody procedures 
specified in Permit Auachment 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 i.§ are established as specified in 20.4.1.500 NMAC (incorporating 40 CFR 
§§264.97(g) and 264.98(d)). 

Hazardous ConstJtuent 

Chloroform 

I ,2-dichloroethane 

Carbon tetrachloride 

Chlorobenzene 

l, 1-dichloroethylene 

I, 1-dichloroethane 

Methylene chloride 

I, I ,2,2-tetrachloroethane 

Toluene 

1,1, I -trichloroethane 

Cresols 

I ,4-dichlorobenzene 

I ,2-dichlorobenzene 

Table 5.6- WQSP Well Background Values 

WQSP-1 

1.00 ~giL 

1.00 ~tg/L 

1.00 1-!g/L 

1.00 J.lg/L 

1.00 J.lg/L 

1.00 j.tg/L 

~j .. OO 
~tg/L 

1.00 J.lg/L 

1.00 f..lg/L 

1.00 J.lg/L 

5.00 !lg/L 

5.00 J.lg/L 

5.00 J.lg/L 

WQSP-2 WQSP-3 

1.00 j.lg/L 1.00 J.lg/L 

1.00 J.lg/L LOO J.lg/L 

1.00 J.lg/L 1.00 1-1g/L 

1.00 J.lg/L 1.00 ~tg/L 

1.00 J.lg/L 1.00 J.lg/L 

1.00 1Jg/L 1.00 llg/L 
~_i.OO ti.OO 
~tg/L J,lg/L 

1.00 J.lg/L 1.00 J.lg/L 

1.00 1Jg/L 1.00 ~.1g/L 

1.00 J.lg/L 1.00 J.lg/L 

5.00 tJg/L 5.00 1-1g/L 

5.00 J.lg/L 5.00 J.lg/L 

5.00 J.lg/L 5.00 J.lg/L 
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WQSP-4 

1.00 j.lg/L 

1.00 J.tg/L 

1.00 J.lg/L 

1.00 llg/L 

1.00 ~lg/L 

1.00 J.lg/L 

l~.00 
J.lg/L 

1.00 J.lg/L 

1.00 flg/L 

1.00 IJg/L 

5.00 ~lg/L 

5.00 IJg/L 

5.00 J.lg/L 

WQSP-5 WQSP-6 

1.00 flg/L 1.00 ~lg/L 

1.00 j.lg/L 1.00 J.lg/L 

1.00 J.lg/L 1.00 1-1g/L 

1.00 J.lg/L 1.00 1-1g/L 

1.00 J.lg/L 1.00 J.lg/L 

1.00 J.lg/L I.OOf.lg/L 

:i~.00 ~.00 
llg/L llg/L 

1.00 J.lg/L 1.00 llg/L 

1.00 f.lg/L 1.00 ~tg/L 

1.00 ~Jg/L 1.00 llg/L 

5.00 J.lg/L 5.00 1-1g/L 

5.00 J.lg/L 5.00 ~tg/L 

5.00 J.lg/L 5.00 J.lg/L 



Rozardous Constituent 

trons-1.2-dich1oroethylene 

2.4-diniLrophenol 

2.4-dinilrotoluene 

Hexachloroethnne 

Hexachlorobenzene 

lsobutanol 

Methyl ethyl ketone 

Pentachlorophenol 

Pyridine 

Tetrachloroethylene 

1,1 ,2-Trichloroelhone 

Trichloroethylene 

Trichlorofluoromethane 

Xylenes 

Nitrobenzene 

Vinyl chloride 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Antimony 

Beryllium 

Nickel 

Thallium 

Vanadium 

Table 5.6- WQSP Wen Background Values 

WQSP-1 

1.00 ~-&g/L 

5.00 IJg/L 

5.00 11g/L 

5.00 11g/L 

5.00 IJg/L 

5.00 ~Jg/L 

5.00 pg/L 

5.00 llg/L 

5.00 !Jg/L 

1.00 ~·giL 

1.00 ~-&g/L 

1.00 ••giL 

1.00 ~Jg/L 

1.00 !Jg/L 

5.00 !Jg/L 

1.00 ~-&g/L 

0. 10 mg/L 

1.00 mg/L 

0.20 mg/L 

0.50 mg/L 

0.1 I mg/L 

.002 mg/L 

0. 15 mg/L 

0.50mg/L 

0.33 mg/L 

0.02 mg/L 

0.50 mg/L 

1.00 mg/L 

O.IOmgiL 

WQSP-2 WQSP-3 

1.00 IJg/L 1.00 j.lg/L 

5.00 )lg/L 5.00 )lg/L 

5.00 11g/L 5.00 11g/L 

5.00 ~-&g/L 5.00 11g/L 

5.00 ~·giL 5.00 ~-&g/L 

5.00 ~tg/L 5.00 pg/L 

5.00 ~-&g/L 5.00 11g/L 

5.00 ~-&g/L 5.00 j.lg/L 

5.00 ~·giL 5.00 J,lg/L 

1.00 IJg/L 1.00 IJg/L 

1.00 ~-&g/L 1.00 1Jg/L 

1.00 IJg/L 1.00 ~,tg/L 

1.00 J.lg/L 1.00 IJg/L 

1.00 ~-&g/L 1.00 !Jg/L 

5.00 J.lg/L 5.00 j.lg/L 

1.00 !Jg/L 1.00 !Jg/L 

0.06 mg/L 0.21 mg/L 

1.00 mg/L 1.00 mg/L 

0.50mg/L 0.50 mg/L 

0.50mg/L 2.00mg/L 

0.17 mg/L 0.80 mg/L 

.002 mg/L .002 mg/L 

0. 15 mg/L 2.00 mglL 

0.50 mg/L 0.31 mg/L 

0.50mg/L 1.00 mg/L 

1.00 mg/L 0.10 mg/L 

0.50mg/L 5.00mg/L 

1.00 mg/L 5.80mg/L 

0.10 mg/L 5.00 mg/L 
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WQSP-4 

1.00 j.lg/L 

5.00 ~Jg/L 

5.00 ~Jg/L 

5.00 ~Jg/L 

5.00 ~-&g/L 

5.00 IJg/L 

5.00 ~·giL 

5.00 ~-&g/L 

5.00 IJg/L 

1.00 IJg/L 

1.00 ~-&g/L 

1.00 ~-&g/L 

1.00 ~-&g/L 

1.00 j.lg/L 

5.00 J.lg/L 

1.00 ~-&g/L 

0.50 mg/L 

1.00 mg/L 

0.50 mg/L 

2.00 mg/L 

0.53 mg/L 

.002 mg/L 

2.00 mg/L 

0.52 mg/L 

0.80mg/L 

0.25 mg/L 

5.00mg/L 

1.00 mg/L 

5.00 mg/L 

W&S~<: IW:al~>n l'iloo I'Anl 
llautdroui Wll>le Pmnll 
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WQSP·S WQSP-6 

1.00 ~-&g/L 1.00 ~-&g/L 

5.00 ~tg/L 5.00 J.!g/L 

5.00 ~~giL 5.00 ~-&g/L 

5.00 ~tg/L 5.00 ~tg/L 

5.00 11g/L 5.00 !Jg/L 

5.00 11g/L 5.00 ~1g/L 

5.00 ~tg/L 5.00 11g/L 

5.00 ~-&g/L 5.00 ~-&g/L 

5.00 !Jg/L 5.00 ~tg/L 

1.00 ~tg/L 1.00 !Jg/L 

1.00 j.lg/L 1.00 ~tg/L 

1.00 IJg/L 1.00 llg/L 

1.00 !Jg/L 1.00 llg/L 

1.00 ~-&g/L 1.00 ).lg/L 

5.00 1Jg/L 5.00 ~1g/L 

1.00 J.1g/L 1.00 !Jg/L 

0.50 mg/L 0.50 mg/L 

1.00 mg/L 1.00 mg/L 

0.05 mg/L 0.05 mg!L 

0,50 mg/L 0.50 mg/L 

0.05 mg/L 0.15 mg/L 

.002 mg/L .002 mg/L 

O.IOmg/L O.IOmg/L 

0.50mg/L 0.50 mg/L 

0.07 mg/L 0.14 mg/L 

0.02mg/L 0.02mg/L 

O.IOmg/L 0.50mg/L 

0.21 mg/L 0.56 mg/L 

2.70 mg/L O. IOmg/L 
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5.7. GROUND-WATER SURFACE ELEVATION DETERMINATION 

5. 7.1 . DMP Oround..Wwnter Surface Elevation Determination 

The Permittees shall deten:rllne the ground-water surface elevation at each DMW specified 
in Table~ each time the ground water is sampled In compliance with Permit Sections 
5.5.1 and ~. using the methods specified in Permit Attachment L, Section L·4c(J), and as 
required by 20.4. I .500 NMAC (incorporating 40 CFR §264. 97(f)). 

5. 7.2. Regional Ground .Wwnte.r Surface Elevation Determjnqtion 

1l1e 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(l ). 

5.8. GROUND-WATER FLOW DETERMINATION 

The Permittees shall determine the ground-water fl ow rate and direction in the Culebra Member of 
the Rustler Formation at least annuaJiy, 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 Permiuees shall use the statistical analysis methods specified in Permit Attachment L, 
Section L-4e, to evaluate DMP data for each hazardous constituent os required by 20.4. 1.500 
NMAC (incorporating 40 CPR §264.97(h)). These s tatistical analysis methods shall comply 
with Lhe appropriate performance standards specified in 20.4.1 .500 NMAC (incorporating 
40 CFR §264.97(i)). 

5.9.2. Oroundw41Jater Quality Determination 

The Pem1ittees shall sample DMWs as specified in Permit Section~ and conduct 
statistical tests to determine whether there is statistically significant evidence of 
contamination for any hazardous constituent specified in Table~ during the active life of 
the WIPP facility and post-closure care period as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.90(c)). 

5.9.3. Data Evaluation 

The Permittees shall detennine whether there is statistically significant evidence of 
contamination for any hazardous constituent identified in Table 5.4.b each time the DMWs 
are sampled as specified in Permit Section 5.9.2. In determining whether statistically 
significant evidence of contamination exists, the Permittees shall compare the ground-water 
quality at each DMW specified in Table 5.3.1 to the background ground-water quality 
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determined pursuant to Permit Section 5.6, in compliance with the statistical procedures 
specified in Permit Section 5.9.1, and as required by 20.4.1.500 NMAC (incorporating 40 
CFR §264.98(f)}. 

5.9.4. Data Evaluation Timefrnme 

TI1e Permittees shall perform the data evaluations specified in Permit Section~ within 
120 calendar days after completion of DMP sampling, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.98(0(2)). 

5.10. RECORDKEEPING AND REPORTING 

5.1 0.1. Ooernting Record Requirements 

The Permittees shall enter all DMP monitoring. testing, and analytical data in the operating 
record as required by 20.4.1.500 NMAC (incorporating 40 CFR §264. 73(b)(6)). The 
Permittees shall enter these data, as measured and in a form appropriate for the 
determination of statistically significant evidence of contamination, into the operating record 
as specified in Permit Section 5.9. I and as required by 20.4.1.500 NMAC (incorporating 40 
CFR §264.98(c)). 

5.1 0.2. Submittal of Results 

5.1 0.2.1. Data Evaluation Results 

The Permittees shaU submit to the Secretary the analytical results 
required by Permit Sections~ and 5.9.2, and the results of the 
statistical analyses required by Permit Section 5.9.3, tR camphaaet> ·~·i~ 
tne--...,h~~~lt! S. IIU I ~~tim the Annual Culebr.l 
Groundwater Regon b) November 30 of each ~ear as required by 
20.4.1.500 NMAC (incorporating 40 CFR §264.97(j))} 

4ir +eele -~. 1 Q. ~. 1 Aflol)'l:teal Resttlrs St~afflirrel 8ekea~tle . 
7. .SBRI!lles te Bf . 
.:ellectee ehtriRg 
Ike flFeeeaiRg 
meAths e~. 

9, MaFt:'l~ '\flay 

~ 
Navemeer 
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Analytical results of a sampling round may be included in the report 
specified in Permit Section 5. 1 0.2.3 ifpublication of the report coincides 
with the 120 calendar day report submittal schedule. 

~*"I~ ~"-5 _..l..,.0'-"2"-'. l."'-_ _,G,..,ro.,.u,...n..,d'""w'""..W....._,a ... te.,.r_.S,..u,..,rf._.au::ce=E"-'Ie...,v_,.a ... tio,.,n"-'-'R""es ... u""lt,.s 

The Permittees shall submit to the Secretary ground .. water surface 
elevation data specified in Permit Section D . 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 datn are collected. 

12 ' U.ill.,.,2....,.3..._._-...::.Gur~ou!:'.ln..,duw.._.W.~a..,_te,..r__,FI""""ow.t!..l:a...,n~d_..R.,a..,d .... io,._,n.,.u,.,clwid..,ewS...,a..,.m'-'~p""J .... in ... g~R~e""s""'u=l!s 

The Permittees shall submit to the Secretary an evaluation of the ground
water flow data specified in Pem1it Section~ and the results of 
radionuclide-specific analysis of ground waters sampled from the DMWs 
in the Annual Site Envimnmental Report by October I of each calendar 
year. 

~;i. I 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: 

! ~ IJ 1.5. 10.:.u Notification 

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

~~ 1.1.2.5.10.3 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 contaminntion. 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 lX), ns 
required by 20.4. 1.500 NMAC (incorporating 40 CFR §264.98(g)(2)). 
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As specified by 20.4.1.500 NMAC (incorpornting 40 CFR 
§264.98(g}(3)). for any substances found in the inilial analysis pursuant to 
Permit Section 5.1 0.3.2. the Permittees may resample within one month 
and repeat the analysis for those compounds detected. If the resu lts of the 
second analysis confirm the initial analysis, these substances shall form 
the basis for compliance monitoring specified in Pem1it Section~
If the Permittees do not resample, the substances found during the initlal 
analysis specified in Permit Section ~shall form the basis for 
compliance monitoring specified in Permit Secrion ~-

Submittal of Compliance Monitoring Promm 

The Permittees shall, within 90 calendar dnys, submit to the Secretnry nn 
applicntion for a permit modification to establish o compliance 
monitoring program meeting the requirements or 20.4. I .500 NMAC 
(incorporating 40 CFR §264.99). The application shall include the 
following information. as required by 20.4. 1.500 NMAC (incorpomting 
40 CFR §264.98(&)(4)): 

i. An identification of the concenlt:ltion or any hazardous 
constituent specified in Table~ or any Appendix IX substance 
detected in the ground water at each OMW Dtthe compliance 
point 

ii. Any proposed changes to the OMP neces54ry 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 stutlsticnl 
methods used necessary to meet the compliance monitoring 
requirements as specified in 20.4.1.500 NMAC (Incorporating 40 
CFR §264.99). 

lv. For each hazardous constituent detected at the compliance point. n 
proposed cooceotratioo limit or a notice or Intent to seek on 
alternate concentration limit for a hazardous conslatuent required 
by 20.4.1.500 NMAC (incorporating 40 CFR §264.94) . 

._ rn, Submiual of Additional lnforml!tjon 

The Permjuees shall, within 180 calendar days, submit to the Secretnry 
the following information. as required by 20.4.1.500 NMAC 
(incorpomung 40 CFR §264.98(g)(5)): 
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i. All data necessary to justify an alternate concentration limit 
proposed in compUance with Permit Section 5. 10.3.4.iv. 

li. An engineering feasibility plan for corrective action. required by 
20.4.1.500 NMAC (incorporating 40 CFR §264. 100), if necessary. 

~<i 10.4. Demonstration of Outside Contamination 

If the Permittees determine, pursuant to Permit Section i.2, 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 n 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. ln such cases, the Permittees 
shall comply with the following: 

~~~5~1~!1~. 4~1~--~N~o~ti~fi~c~at~jo=n 

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

~~5. 1 0.42 Submittal of Demonstration 

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

1~5~.~J~U.~~~J~. --~S~ub~m~J~· u~a~l~of~M~o~duifi~tc~a~tio~n~R~eg~u~~=t 

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)). 

~~~ill 4.i_ 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)). 

12.:.~5 _._I Jl--_....R:o.!::E~O:.!=U:.t.;ESt>!,T~FO~R~PE!:<.IR~M!!.Ilu.T...~.:M:!!O~D:::.s1J..FI~Coi.lAu.T.!.l.IO~N 

lf the Permittees or the Secretary determines that the DMP no longer satisfies the requirements of 
20.4.1.500 NMAC (incorporating 40 CFR §264 Subpart F) and this Permit Part, the Permittees 

PERM IT PART 5 
Page 5·10of II 



Wa<~o L<nlation Pilol Planl 
I hrt.ardtms w .. "cl'crmil 

........ ~HU!Jti!UOI')"ll lUI' 

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 ATfACHMENTS 

Penni! Auachment L (ns modified from WIPP Hazardous Waste Facility Pennit Amended Renewnl 
Application, "WIPP Ground water Detection Monitoring Progrnm Plan"- Chapter L). 
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1 The W -30 waste transport route south of S-700 is mined to be 20 It wide nomlnaDy 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 
• high to accommodate waste transport equipment. 

s Other drifts (I.e. mains and oross·cuts) vary in width and height according to their funcllof'l 
a typically ranging from 14 ft to 20 ft wide and 12 ft to 20 ft high. 

1 The layout of these excavations Is shown on Figura A2-1. 

e Underaround 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 
'' designed to provide control of potential airbome contaminants rn the event of an accidental 
12 release or an underground fire. 

13 The main underground venUla !Jon system Is divided into four separate flows (Figure A2·9): one 
•• flow serving the mlnrng areas, one serving the northem experimental areas, one 58f'VIOQ the 
ts disposal areas, and one serving the Waste Shaft and station area. The lour main airflows are 
ta recomb•ned near the bottom of the Exhaust Shaft, which seNes as a convnon exhaust route 
n from the underground level to the surface. 

•• Undemrouod Yeotilalpo SVstem Description 

111 The underground vent nation system consJsts of six centntugal exhaust fans, two Identical 
20 HEPA-flrter assemblies arranged In parallel, Isolation dampers, a filter bypass arrangement, and 
21 associated ductwort<. The six fans, conneoted 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 
2• air flow of 425,000 standard If' per min (SCFM) throughout the WIPP facility underground during 
25 normal operation. One main fan may be operated in the al!emate 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 oan provide 60,000 SCFM 
:~e of air flow. These fans, lOcated at the Exhaust Filter Building, are capable of being employed 
211 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 
:12 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 (simuttaneous mining and waste emplacement 
JS operations), approximately 140,000 actual~ (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 
$1 eqolpment that are expected to be In operation. 

38 At any gJVen time dunng waste emplacement activities, there may be significant activities In 
» multiple rooms in a panel. For ex8fll)le, one room may be receiving CH TRU mixed waste 
40 containers. another room may be receiving RH TRU mixed waste caniSters. and the dnlrlng of 
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1 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 tf (990 m~} per minute will be maintained In each acltve room where waste disposal Is taking 
s place w ~ 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 
1 support the underground personnel working in that area. and to exceed a rnlnlmum air velocity 
8 of 60ft (18 m) 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 whhln 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. ~~flexible llashmQ attached to the bulkhead on one side 
ts and the salt on the other completes the seal of the ventilation. Where controlled airflow Is 
t6 required, a louver-style damper on a slide-gate (srtding panel) regulator Is Installed on the 
11 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 
s9 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 brattlce 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-
26 closure system Is Installed. The air will be routed simultaneously through all the active rooms 
26 within the panel. The filled rooms ~1-o-hll~~'""at>le will be isolated from the ventilation 
21 system, While the ac!IVP. rooms that are actively being filled will receive a minimum of 35.000 
20 SCFM of air when workers are present to assure worker safety. After all rooms within a panel 
211 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 
a1 air locks, bulkheads, and salt pillars. A pressure differential is maintained between the mining 
as sJde 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 . 

.. , Underaround 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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r~gure A2·14 
Fecility Cask Transfer Car (Side View) 
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Figure A2·15 
!xelgLEmplacement ..-~04riOV'N"Equlpment 
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Figure A2·15a 
Typical Emplacement Eaujpment 
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Figure A2·1& 
RH TAU Waate Facility C.ak Unloading from Waate Shaft Conveyance 
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Facility Caak Installed on the ~GfiWI-!Jm!illEmplacemenl a..o R.el tMWel 
Equipment 
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FACILITY CASK AGAINST SHIELD COL.L.AR, TRANSFER CARRIAGE RETRACTED, 
SHIELD PL.UG CARRI.AOE ON STAGING PLATFORM, SHIELD PLUG BEING INSTALLED 

Figure A2·18 
Installing Shield Plug 
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1 A NCR shall be prepared for each nonconformance identified. Each NCR shall be initiated by 
2 the individual(s) identifying the nonconformanc&. 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: 

e • Identification of the indlvidual(s) identifying or originating the nonconformance 
1 • Description of the nonconformance 
e • 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. 

17 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 ot 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 foll'owing 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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1 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 1hat will be taken. 

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

~ The responsible organization completes remedial actions and actions to preclude 
1 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 WAP 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 QAPjPslprocedures. Job performance shall be 
23 evaluated and documented at periodic intervals, as specified in the implementing procedures. 

24 Personnel involved in WAP activities shall receive continuing training to ensure that job 
25 proficiency is maintained. If not specified by this WAP. the due date for required continumg 
26 training courses and regualificatlon shall be the end of the month of the anniversary date when 
21 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 
30 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. QAPjPslprocedures 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 al·so must be performed tor 
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Waste Analysis Plan (WAP) General Checklist for use at DOE'S Generator/Storage Sites 

Procedure Documented 

Adequate? 
WAP Requirement1 Location YIN (Why?) 

Waste. Stream Identification 

Does the genera1or/storage site define "waste stream" as waste material§. 
ltJal have common Qhl£Sical lorm, lhal con1a1n s1mllar nazardous 
constituents, and that are -generated from a single process or l>em-aR 
activity IRat •s sw;ular IR maler.~al, pl=lys1EialloFm1 3fld Rai!a~oos 
seA641tlieAI&? (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, 55000-debris waste) to each waste stream? (Section C-1b) 

Are procedures in place to ensure that the generator/storage site assigns 
Waste Matrix Code Groups (e.g., solidified inorganios, 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 G4, Sectioo G4-3d 

• ldentilicalioo 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 weight$ by percentage of the material in the waste 
stream, and determinations are technically correct 

• All prohibited items specified in the TSDF-WAG 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 G4, Section C4-3b, the infonnation should 
include procedures, waste m;mifests, or othe.r 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 G-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 1 00% of the 
containers ln a waste stream aoct 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 YIN (Why?) 
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31 

32 

33 

34 

35 

Procedure Documented 

Adequate? 
WAP Requirement1 Location V/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 
~·~A4001 ~~ o1fl9 ~h&latlele1~ Q4a~? 

(Section CS-1 Oa) 

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 thefr own site-specific OAPjP and/or SOPs? (Section c-
4a(4)) 
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WAP Requirement1 

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

• All raw data shall be signed and dated fn 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 ac data are readily retrievable 

(Section C3·10a) 

Proeec:lure Documented 

Adequate? 
location Y/N(Why?) 
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200 

201 

202 

Prbcedure Documented 

Adequate? 
WAP Requirement1 Location YIN (Why?) 

Do procedures adequately assign the &tl~stle~QA 
GtUGsmlanager with the responsibility of monitoring field ac 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 
llmits specified in Table C3-2 and equipment blank results determined 
by FTIR shall be less than the PAQL specified in Table C3-2 (Section 
C1-1b(1) and C1-1b(2)) 

• Field reference standards Shall h"ve a recovery ol between 70 and 
130% (Table C1-3) 

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

(Secttons CHb 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 commefcial 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 
Ill e. 

• 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 C1-1b(3)) 

Are procedures in place to ensure that field duplicate samples are collected 
seQuentially and in accordance with Table C1·1. (Section C1-1b(4)) 
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WAP Requirement1 

Procedure Documented 

Adequate? 
Location YIN (Why?) 

Example of 
Implementation/ Objective 

Evidence, as applicable 

Item Adequate? 
Reviewed YIN 

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 T0-15 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 Ume 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 pslg) 
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) 
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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 hau:isab 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 tor 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 tne 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· transuranlc 
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 



!;gui2_ment 

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 )318" Drive Socket Set 
(1 )W' Drive Socket Set 
(1)3/4" Drive Socket Set 
(1 )25' ~" Chain 
(1 )6' Wrecking Bar 
(1 )Bottle Jack 
(1 )4# Hammer 
(1 )18" Crescent Wrench 
(1 )5' Pry Bar 
(1 )2' Pry Bar 
(1)100' Extension Cord 
(1)4' Nylon Sling 
(1 )6' Nylon Sling 
(1)10' Nylon Sling 
These tools are located in the HAZMAT Trailer. They are 
non-sparking. 
(1)14"L adjustable pipe wrench 
(1)15" multi-opening bung wrench 
(1)hammer/crate opener 
(1 )8" pipe pliers 
(1 )8" blade Phillips 
(1)#2 screwdriver 
(1)6" blade standard screwdriver 
(1 )Claw Hammer 

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

(1) 10-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 
nonsp.arking equipment to control and plug leaks. 

Cleanup; plastic; various sizes; nonsparklng; 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 

HAZMA T trailer 

HAZMAT trailer 

Underground rescue truck 

HAZMAT trailer 

HAZMAT trailer 
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TAU underground transporter, the facility transfer vehicle, the trailer jockey, and the push-pull 
2 attachment. AH TAU mixed waste equipment that is controlled by a logbook includes the 
3 140/25-ton AH 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, 
s 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 honzontat emplacement and retneYat 
7 equipment. Inspections of the Cask Unloading Room, Hot Cell, Transfer Cell, Facility Cask 
8 Loading Room, AH 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 marntenance 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 
ts (DOE, 1999) and the WIPP Remote-Handled Waste Preliminary Safety Analysis Report (AH 
16 PSAR) (DOE, 2000) contain the results of a systematic analysis of waste handling equipment 
11 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.:..:l l::..:n~sp~::,;e:::.:c~ti:.::::o.:...:.n..:..R.:..::e::..:::a~.=u~ir~em:.:.:..:::::e.:...:.nt~s 

24 Tables E-1 , E-1 a, and E-2 of this Permit Attachment list the major categories of monitoring 
2s 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 
2s 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 TAU mixed waste 
a2 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 
3a 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-1a(2) Frequency of Inspections 

2 Tables E-1 , E-1 a, 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 
a or malfunction, or any operator error, goes undetected between inspections. Areas subject to 
1 spills, such as loading and unloading areas, are inspected daily when in use, consistent with the 
a requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.15(b)(4)). 

9 When RH TAU mixed waste is present in the AH 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 AH 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~p;:..:e:..::c:.:..:if~ic'-'P'-'r'-'=oO::<c.:.es ... s::..ol:..:.n::.spc:.;e:.:c:.:.tl:..::.o.:...:n_,_R.:..:· e::.::a~.::u:.:.:.ir.:.em:.:.:.::e.:...:nt=s 

25 20.4.1 .500 NMAC (incorporating 40 CFA §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 descr.ibed 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-gaHon 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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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) TAU 
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 Ust8 

Waste Handling Preoperational 
See List 8 
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Procedure Number and 
Inspection Criteria 

WP 04-H01004 
Inspecting for Deteriorationb, 
Safety Equipment, Communication 
Systems, and Mechanical 
Operability"' in accordance with 
Mine Safety and Health 
Administration (MSHA) 
requirements 

~QGQ03Q12-FPOQ30 

Inspecting for Mechanical 
Operability"', Deteriorationb, and 
Required Equipment" 

WP 05-WH1410 
Inspecting for Mechanical . 
Operabilitym and Deterioration~> 

WP 04-ED1301 

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

WP 10-WC3008 
Inspecting for Damage, 
Impediments to waterflow, and 
Deteriorationb 

Automatic Self-Checking 

WP 05-WH1603 
Inspecting for Mechanical 
Operability"', Deteriorationb, and 
area around transporter clear of 
obstacles 

WP 05-WH1406 
Inspecting for Mechanical 
Operability"'. Deterioratlonb, path 
clear of obstacles, and guards in 
the proper place 

WP 05-WH1204 
Inspecting for Mechanical 
Operabilltym, Deterioratlonb, 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 Extlnguishersi 

Fire Hoses 

Fire Hydrants 

Are 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-annuaV annually 
Services See List 11 

Emergency Weekly/annually 
Services See List 11 

Emergency Monthly/ quartetly 
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 12·1S1832 
Inspecting for Deterioratlonb 

WP 12·1S1832 
Inspecting for Deteriorationb and 
Fluid Levels-Replace as Required 

PMQOQQ27j 2-FP0027 
Inspecting for Deteriorationb, 
Operability of indicator lights and, 
underground fuel station dry 
chemical suppression system. 
Inspection is per NFPA 17 

~MI1QQQ3& 12-FP0036 
Inspecting for Deterlorationb, 
Leaks/Spills, Expiration, seals, 
fullness, and pressure 

12-FP0031PMQQQQ31 

Inspecting for Detertoratlonb and 
Leaks/Spills 

F2MQQQQ3412-FP0034 
Inspecting for Deterioralionb and 
Leaks/Spills 

WP 12·FP0026 
Inspecting for Deteriorationb, 
Leaks/Spills, valves, and panel 
lights 

WP l2·FP0025 
Inspecting for Deteriorationb, 
Leaks/Spills, static pressures, and 
removable strainers 

PMQQQQ3312·FP0033 
Inspecting for Mechanical 
Operabilitym, Deterioratlonb, 
Leaks/Spills, and Required 
Equipment" 

WP 05-WH1201, WP 05·WH1207, 
WP 05·WH1401, WP 05-WH1402, 
WP 05·WH1403, and WP 05· 
WH1412 
Inspecting for Mechanical 
Operability"', Deteriorationb, and 
On board fire suppression system 



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 Llst 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 Daily' 
Operations See List 3 

Emergency Weekly 
Services See List 11 

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

12-FP003~00@ 

Inspecting for Mechanical 
Operability"', Deteiiorationb, and 
Required Equipment" 

12·FP0035P~ 

Inspecting for Required 
Equipment" 

WP 04-PC3017 

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

WP 12·1H1828 

Inspecting for Air Quality 
Monitoring Equipment Functional 
Check 

PF0-008010 

Inspecting for Deteriorationb and 
Posted Warnings 

12· FP0029PMQQQQ29 

Inspecting for Deterioratlonb 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·FP0030PMG~ and ..!£ 
FPQ033PM00003d 

Inspecting for Mechanical 
Operability"', Deteriorationb, 
Leaks/Spills, and Required 
Equipment" 

WP 04-H01 002 

Inspecting for Deteriorationb, 
Safety Equipment, Communication 
Systems, and Mechanical 
Operability"' 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 

Unlnterruptible 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• 

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 Dally 
Operations See List 3 

Waste Handling Preoperational 
See List 8 

Emergency Weekly 
Services See List 11 

Maintenance Quarterty 
Operations See List 10 
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Procedure Number and 
Inspection Criteria 

WP 04-AU1 026 
Inspecting for Deteliorationb 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 
Equipmentn 

WP 04-AU1 007 
Inspecting for Deteriorationb 

WP 07·EU1301 
Inspecting for Deteliorationb 

WP 05-WH1810 
Inspecting for Deteliorationb, 
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 Deterioratlonb and 
Calibration of Mine Ventilation 
Rate· Monitoring Equipment 



System/Equipment Name 

Waste Handling Cranes 

Waste Hoist 

Water Tank Level 

Push-Pull Attachment 

Trailer Jockey 

Explosion-Isolation Walls 

Bulkhead in Filled Panels 

Bolting Robot 

Yard Transfer Vehicle 

Payload Transfer Station 

Monorail Hoist 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Waste Handling Preoperational 
See List 8 

Underground Preoperational 
Operations See List 1 b and c 

Facility Dally 
Operations See Ust 3 

Waste Handling Preoperational 
See List 8 

Waste Handling Preoperational 
See List 8 

Underground Quarterly 
Operations See List 1 

Underground Monthly 
Operations See List 1 

Waste Handling Preoperational 
See ListS 

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 05-WH1407 
Inspecting for Mechanical 
Operability"', Deterioratlonb, and 
Leaks/Spills 

WP 04-H01003 
Inspecting for Deterioration11

, 

Safety Equipment, Communication 
Systems, and Mechanical 
Operabilitym, Leaks/Spills, In 
accordance with MSHA 
requirements 

SDD-WDOO 
Inspecting for Deterioratlonb. and 
water levels. Results of this 
inspection are logged in 
accordance with WP 04-AD3008. 

WP 05-WH1401 
Inspecting for Damage and 
Dete riorationb 

WP 05-WH1405 
Inspecting for Mechanical 
Operabilltym and Deteriorationb 

Integrity and Deterioratlonb of 
Accessible Areas 

Integrity and DeterTorationb of 
Accessible Areas 

WP 05-WH1203 
Mechanical Operabllitym 

WP 05-WH1205 
Mechanical Operabilitym, 
Deterioratlonb. Path clear of 
obstacles and Guards in proper 
place 

WP 05-WH1208 
Mechanical Operabilltym, 
Oeterlorationb, and Guards in 
proper place 

WP 05-WH1202 
Mechanical Operability"', 
Deteriorationb, and leaks/spills 
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System/Equipment Name 

Bolting Station 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Waste Handling Preoperational 
See List 8 

PERMIT ATTACHMENT E 
Page E-18 of ~26 

Procedure Number and 
Inspection Criteria 

WP 05-WH1203 
Mechanical Operabilitym, 
Deteriorationb, and Guards in 
proper place 



1 
2 

3 

List 1; Underground Ooerallons 

a. Mining Technlcfan • 

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

b. Waste Holst Operator 
Waste Holst Shaft Tender 

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

Ust 5: General 

Equipment Custodian' 
List 6: $ecurlty 

Security Protectlve • 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

J 

Security Protective Supervisor • 
List 8: Waste Handling 

c. U/G Facility Ope(allons• - Self Rescuers 

Shaft Technician • 

Manager, Waste Operations 
TAU-Waste Handler 

List 9: Geotechnical Engineering 

d. Operallons Engineer 
Supervisor U/G Services• 
Senior Operations Engineer' 

List 2; Industrial Safetv 

a. Safety Technician · 
Senior Safety Technician • 
Safety Specfallst • 
Safety Engineer • 

Industrial Hygienist • 
b. Fire Protection Engineering • 
Llst 3: Facility Operations 

FacUlties 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 Engineerfng 
Senior Engineer • 

Engineer Technician • 
Associate Engineer • 
Engineer · 

Senior Engineer • 
Principal Engineer' 

List 10: Maintenance Ooeratlons 

Maintenance Technlclan • 
Maintenance Specialist • 

Senior Maintenance Specialist • 
Contractor • 
Ust 11 : Emergency Serytces 

OuaiiHed Emergency Services Personnel 

Fire Protection Technician 
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Table E-1 (Continued). 
Inspection Schedule/Procedures Notes 

Inspection may be accomplished as part of or in addition to regularly scheduled preventive mai-ntenance 
inspections for each item or system. Certain structural systems of the WHB, Waste Holst 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 deterloralion. 
"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 routlne'ly "inspected." They are operated daily and many are used in day-to-day operations. They 
are used until they fall , at. which time they are replaced and repaired. Radios are used routinely by Emergency 
Services, Security, Environmental Monitoring, and Facility Operations. 
Fire extinguisher Inspection is paperless. Information is recorded into a database using barcodes. The database 
Is then printed out.. 
Surface CH 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 rs 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 Responsible 

Name Organization J 

Horizontal Waste 
Emplacement Operations 
and Retrieval 
Equipment or 
lunclionallv 
equivalent 
eouiomenl 

41·Ton Waste 
Forklift Operations 

RHBay Waste 
Operations 

Surface RH Waste 
TRU Mixed Operations 
Waste 
Handling 
Area 

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

Inspection J Revision) Deterioration" 

Pre-evolution •.e~.•.l WP05-WH1700 Yes 

See Ust 1 PM052010 
(Semi·Annual)k 

PM052011 
(Annual) 

PM052013 

PM052012 

PM052014 
(Annual) 

Preoperational c.e~.OJ WP05·WH1602 Yes 

See List 1 PM074061 

PM052003 
(Hours of Use) 

PM074027 
(Quarterly) 

PM074029 & 
PM074051 
(Annual) 

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

See Ust 1 

Preoperational ' WP·05 Yes 

See Ust1 WH1744 
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Inspection Criteria 

Leaks/ 
spills Other 

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

Yes Pre-Operational Checks. 

PM performed every 100 
hours of operation, every 
500 hours or 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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.. lZ 

1 Table E-1a (Continued) 
2 RH TAU Mixed Waste Inspection Schedule/Procedures Llats 

3 

List 1: Waste Ooeratlons 

RH Waste Handling Engineer 
Qualified TAU-Waste Handler 
Ust 2; Radiological Control 

Radiological Control Technician 
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ATTACHMENT L 

2 WIPP GROUND WATER DETECTION MONITORING PROGRAM PLAN 

3 L-1 Introduction 

4 The Waste Isolation Pilot Plant (WIPP) 1ac1111y Is subJect to regulauoo undeLI.Il!a.ZQ of the New 
s Mq_xl_co Mmln1Strallve Codr INMACl Chapter 4. Part 1. Sub.o_ru:t_ V (20.4 1 500 NMACI. As 
6 LQ.Q!lliOd bY 20.4.500 NM8C Uncoruoratlng 40 CFR §264.6Pn.. tho fQrroitteos shall demonstrato 
1 that the eoylroomental oi[{Qrm..ance standards for a miscellaneous un11. whl<:h are applied to tht 
8 I' mrdovs,. wa~te d1soosal unus (HWOUsl in !he underarov~lll bf' mot 

0 
10 

II 

12 

13 

u 
15 

16 

17 

18 

10 

l!O 
21 

22 

23 
24 

25 The WIPP facd1ty IS located In Eddy Counrv 1n southeastern New M.ox co lftaure L·l l. wllhl(] the 
26 Pecos volley sectron of Jhfl soutl)em Great Platns phys!OQraph!C proymce. Tho lac!IJty IS 20 
21 m1les lm!l !"2 kilometers lkmll east 01 Carlsbad. New Mextco !o.JI..o...Area known as Los 
28 MlliJ~llho dynasl Los Medanos Is a relatively flat. sparselv tohab!!ad plateau with lUIIe 
29 water and llm!lod land uses. Dlt.ro~~o'l~ef l RU R'lil4e9 wa&le-.,. ll=lf.;.W~.illl~ to 
30 1 ~m un.Jt."~~4 f,oQQ.NMACrAG-feQt:ll,ee by 2G 4,1 .600 NMA(. (IAMfJ'Iefolllflft~GJ.:R 
Sl §2 ~~l1r 11 .Petm~ll fJ U~I)061~~ •rmMGfH>IiiAdaJOG.tor 
32 ~ neeoo t~n~ r~AEI F!a2:aFEieoa wa61 I.IAII6 (HWDUa}~n_.he 

33 

34 The WIPP lac hty !Fmure L·21 consiStS of 16 sectiOns of Fe®ral!alld In Iownshp 22 Soum. 
35 Ranaq 31 East The !6 scct!QOS of Federal land we1e Withdrawn from !he applqt!()!) of publ~e 
36 laodJaws by lht WIPP Lnod W1!bdrawat Act lLWA\ Pobhc Law 102·579, The WIPP LWA 
~ !(@OSferrpd the £eSpon51bllJty (Q( lbeJMimiOIS!rahon Of the 16 SectionS from !he Departmpntf;l( 
sa Interior. Bureau of land Maonoernsmt. !o the U S Department pi Enemy IPOEI. Thrs law 
~ &oecijted tnat rrnnrng I !'lSI Qr!Dt!)Q for purposes other !han suooon of !he W!PP or9JeCI are 
.eo proh!btted w\lhtn Ibis 16 section area. w1!h the exceouon of Sec lion 31 . OIIJQd gas dnnrng 
41 nc!tvbrcs are rcst!!cted In Secl!on 31 from the surface doym to 8 000 !eet. 
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Ij 

15 II 

" 
17 Ground-water monitoring at !M..WIPP ~IR IRe liast ~as leS'o:l69Ei focuses on the Culebra 
IS f"l9I'ABeF Member 'Culebral of l~ J!u_s~~rJ:0!IJlat!q,nJ!I~r.9iA_a!l~_f!J~e!,_e~ J~ a~ tR.e .. __ . ___ , 
19 ~ ~e:.c~~e_ ~ ~ep!~sel)ls .tbl! 1Jl9~,-sJ9.n!ftc~l)t l!Y~oIQQ.k;, ~l,!r1]inl!llt -"'1ig@!iQf! • __ _ 
20 pathway to the accessible environment. The Culebra is the most significant water-bearing unit 
21 lying above the repository, IN§i!:!Grounc!water movement in the Culebra, USing resutls Irom Ihe 
:n basin·scale groundwater moc!elUQ(jeltRg al !Jratme! waler AIEIlfflA'Ienl iF1 IRe Gttlabl3, 9ae9Ei aA 
23 Ih8 eeRBellt 81 a gf8ItAS water baslA.ris discussed in detail in Amended Renewal Aoolication 
24 Addendum l1, Section l1·2a, AAleR99S ReR8wai Q,1l~iaaltEIA (DOE, 2009), 

2S l'l=Ie WIPP site 16 ~Essy GettRlY iF! selll~rH'IoIew MeNioo IFitl1ll8 l1) >MIRiA lM 
26 Pases Valle!, s9sliaR 9f IRa soulRem Great PIaII16 p~W'6i9Wapl=lie I"rso.'iAee (PeweRi 81 al . 1918). 
27 The site Is 26 Allies (!'fII) ( ~2 kllemelBrsllOAlI Basi el CarlsBaa, ~le'K Me.iaa 11'1 3fl arsa 1qlQ'}'A as 
28 ls6 MeaaA96 (11'18 O"Res), ~s MeaeFiss is a relalNely lIal, SI"arsely iRl=lablleo alaleati 'IIitl=t IIHla 
29 waler aAEI 11R'llteel laRS we96. 

30 Tl=leWIPP 6110 IFi!Jl:Ire l21 OOR61S16 8116 S9611006 01 F0EI9r:allaAS IA TOWFIs~lp22 8al:lll'l, 
31 ~l-6aGh-Th9 16 sB611ens a' FeEle~allafla were .... ·il!:1elra ..... R "emiRs ilflflilsatje". ef flu91i6 
32 laRa la'\'s By Il=Ia WIPP baRS 'NllRE/Fa ..... al ASI (L.w.t.). I=Iwtrlle baw IQ2 S79, TRe WtPP UN,\ 
33 Ir3Asler:re8 IRa raspeAsllail"¥ lar Il=Ie aeimiRislrahaF! el ll=le 16 saSljaR6 'rem U:la QspaftRlEtnl af 
34 Iflle,la" 8111ealt al baAe! MaAe!J9AWRI. Ie tRa b/.8, QepaftFReRt al "ReIDY (gO E), +Ale taw 
35 6pesi1lea!hal FRlAIR!J aAa e!Iilling laf al:lrll9sas olhar !han stllll"oFl of IRa \Q,IIPP Iltej8SI 3fe 
36 Ilf8Rilar\eo wilh'R IRis 16 sesl/oR area \'tllh IRe e.saalleF! af SeahoR al , Oil aRa oa8911111"'9 
37 3sl""llle& ara resll16100 11'1 Geel~ 011 ~ It!e syFfase getM'lle 6,QOO lael, 

38 This monitoring plan addresses requirements lor sample collection, Cutebra ground-water 
39 surface elevation monitoring, Gulebra ground-water flow direction and rale determination, data 
40 management, and reporting of Culebra ground-water monitoring data, It also identifies ~l&al 
41 jod'catQ[ parameters and hazardous constltyents selected to assess Gulebra ground·water 
42 quality •• aRG aslablislles pelsQARei re69oA6i9ilillee for the WIPP ground·water detection 
<t3 monitoring program (DMP), Because quality assurance is an integral component of the ground-
44 water sampling, analysis, and reporting process, quality assurance/quality control (QA/QC) 
4S etements and associated data acceptance criteria are included in this plan, 
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1 Instructions for pelformlng field activities that wiD be conducted In oonjunction wrth this 
2 . ~ are provided in • W PP Standard c r r • ~OP 
3 JjiC!ll L·tH. ww!iO t!!£ !!.... • and whiCh CO!Tlpl 1 ,.,,. " ~ 
4 u !4}ment oUQ.4 1 ~ NMAC rmrnrporatmo 40 CFR § ld..iL,j 
s . ..-+q, Procedures are required for each aspect of the 
s ... ~round-water sampling process, lncludng Cutebra ground-water surface elevation 
1 measurement, ~a ground water flow direction..illil!!le determtnai.!Qrl, sampling equipment 
8 Installation and operation, field water-quality measurements, and sample collection lh. 
s ~lf~#u "f~~~~t p.upwt+ttl9 ~~. Sa~OatillequJr!'d Q1!htJ nlii!' will 

10 be collected by lralnt;&~d._personnel ooEJe~peJYI&Ion 'tlld Gifvl lloo ol.qvaiiU ~ 
11 • 'll' .~ il' ,.t 4ll ~'+I J, ~in aCC9rdance Wtlh SOPs ( Tqble L-31 , 

12 L·la Geo!oQic and HydrologiC Characteristics 

13 L·laCl) Geology 

14 The WIPP ..J 2L.....IS situated within the Delaware Basin J.g ~ • '"' and UL 
•s C '1 ~which is part of the larger Permian Basin, located In the south-central region 
ta of North America. ' t~~ . 
17 
18 .J. .. 

19 (' • • ""' n al Die ~~q.... , . ' · 1 Three major 
20 evaporit&bearing formations were deposited in the Delaware Basin (see Agures l·3 and L-4 
21 ..J_jrr'l r:-' '<1 a l' \Oro A 1 '1 ... ddc:duml1, Sect'OO ,.1 IPOF ~ ~;.• ~, !): 

22 • The Castile. · _ - -oonsists of 
23 Interbedded anhydrites and halite. Its upper boundary is at a depth of about 2,825 It (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, 
21 anhydrites, and clay seams. Its upper boundary is at a depth of about 850 ft (259 m) 
28 bgs, and it Is about 2,000 ft (610 m) thick in the repository area. 

20 • The Rustler Formation '" N~ Hefeued Ia ac ~ ~IA4· was deposited In a 
30 lagoonal environment during a major freshening of the basin and consists of carbonates, 
s1 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 (1 52 m) bgs. and it ranges up to 
~ 350 It (107m) in thickness in the repository area. 

34 These evaporit&bearing formations fie between two other formations significant to the geology 
35 and hydrology of the WIPP · ~. The Dewey Lake Red'· oJ r"''" ,. on tDewey lal<tp 
36 overlying the RusHer Is dominated by nonmarine sediments and consists almost entirely of 
37 mudstone, claystone, siltstone, and interbedded sandstone (see A. ""'n •. ~ m 
38 Addendum l1, Section L1·1c(6) L..l- · ~· Application (OOE,2009)). Thls 
39 formation forms a SO(). 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 ~er:maitOR 
thE!feiAaltef rel~eG-te-atHile Bell Canyoo)-!.~Jhe first water-bearing unit below the repository 
(see Amendeg Renewal Application Addendum L 1, Section L 1-1 c(2) a' 1*4e A~eA9a9 q eAawal 
Aw~(DOE, 2009)L- and is confined above by the thick evaporite &eEj~eA&as deposits of 
the Castile-aOOI:a. lt consists of 1,200 ft (366m) of interbedded sandstone, shale, and siltstone. 

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

]). Second, its permeability is extremely low. Third, salt behaves mechanically in a plastic 
manner under pressure (the lithostatic pressure at the disposal horizon is fil&fe 
~approl)imatelv 2,900-200 pounds per square inch (lb/in.2] or 13:84.9 megapascals [MPa]) 
and eventually ~eforms to fill any opening (referred to as creep). Fourth, any fluid 
remaining in small fractures or openings is saturated with salt, is incapable of further salt 
dissolution, and has probably remained in place ~~since deposition. Finally, 
the Salado lies between the Rustler and the Castile (Figure L~). which contain very low 
permeability layers that help confine and isolate waste within and keep water outside of the 
WIPP repository (see Amended Renewal Application Addendum L1, Section L 1-1 c(5) and L1-
1c(3) a4 ll'le Af~eneee RaAewai .~WI~alia~ (DOE, 2009)). 

1e L-1a(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 ot 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 aC2lCil 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 
21 migration of water from the underlying Bell Canyon. Fluid present in the Castile is very restricted 
2a 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 l&t!At.J 
3o determined its permeability to be lower than detection limits; however, the hydraulic conductivity 
31 has been conservatively estimated to be less than 10'8 ft (3 x 10'9 m) per day. A description of 
a2 the Castile brine reservoirs outside the WIPP factlity area is provided in Addendum L 1, Section 
33 L 1-2a(2)(b) of the Amended Renewal Application (DOE, 2009). 

34 L-1a(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 
97 approximately 2,000 ft (61 0 m) of bedded halite, with interbeds or seams of anhydrite, clay, and 

• w~oi6 1RA1"'"ha.,.._.,.!O&~I'---~~-~~~~i<WI!<uy-ln CYV • ...., ~ 
-~·~~~...._t, iAtiilt181t& .,..... ,._Q ,...,.,l1r; Hill*" •~~tfi' ''"* 1i -.-.t ' ~Ill),..,.,,,., . .,. 
,..~\ ....,,,fl!l! ........... io~l""*l'i"'"•tiiiP,:O- 1·~~~~·-.....-:"~ .-,~·~·e -"!1 
iw ' IIAtm~J.A-w..vr~i.aW~·~~-""""h .. ~•~J~~ ~., ,.,.., · NlhH), 'b '"•1 ~ · wJ • • JJI.Ue e •I" • 
·-··~~~-j .. ··-~-- ., ......... ,. '"~'·-""~~"'""""" 
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1 polyhalite. It acts hydrologically as a regional confining bed. The porosity of the Salado is very 
2 low and n ur interconnected pores are probably nonexistent In halhe at the depth of the 
3 disposal horizon. Fluids assoc1ated with the Salado occur mainly as very small fluid Inclusions in 
• the halite crystals and aJso occur between crystal boundaries (Interstitial fluid) of the massive 
s crystalline salt formation; fluids also occur in clay seams and anhydrite beds. Permeabilhies 
& measured from the surface In the area of the WIPP facility range from 0.01 to 25 microdarcles. 
1 The most reliable value, 0.3 mlcrodarcy, was obtained from well DOE-2. The results of 
a permeability testing at the disposal horizon are within the range of 0.001 to O.o1 microdarcy-Ao.t 
11 d ~oq.,.u~~·i'Uf~l+ly-el ~~ ~16 Je~§l:ily a tl:loo. lAJ t.m. ..,.IN» lha~ ~. 

10 ..w • vi ., re~•· # wrlctOe-<tmj)tol!fAdmeAI&-al'd~n(Jl;U& ~&twmcn· -&rn•IM lhlvfineGB 

" L-1 a(2)(!1!) The Rustler 

12 The Rustler has been the subject of extensive characterization activities because it contains the 
13 most transmissive hydrologic units overlying the SalaOO..S::. 
1• • • Within the Rustler, frve members have been 
1s Identified. Of these, the Culebra Is the most transmissive and has been the focus of most of the 
I& Rustler hydrologic studies. 

11 The Culebra Is the first continuous water-bearing zone above the Salado and IS up to 
1a approximately 30 ft (9 m) thick. Water in the Cufebra is usually present in fractures and is 
111 confined by overlying gypsum or anhydrite and underlying clay and anhydnte beds. The 
20 hydraulic gradient within the Culebra In the area of the WIPP faclity Is approximately 20 ft per 
21 ml (3.8 m per km) and becomes much flatter south and southwest of the site (Agure L-~ ). 
22 Culebra transmlssivl6es In the Nash Draw range up to 1,250 square f1 (ft2) (116 square m (m'J) 
23 per day; closer to the WIPP facifity, they are as low as 0.007to 74 ttl (0.00065 to 7.0 m') per 
2• day. 

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 
20 (see Amended Renewal At~[lh\. •lli>n Addendum L 1, Section L 1·2a(3)(a)(ll) L.., A; I 
211 q Ul w.~1 Appllt:;.t~l (DOE, 2009)). The most detailed hydraulic test data exist for the WIPP 
:10 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 ~:u odecJ Reo ~ 
33 Aoolc ,, Jn Addendum L 1, Section L 1·2a(3)(a)(ii) et. · -" (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 weDs to provide pressure 
38 data that can be used to Interpret the transmissivity at that wea (see , p '"' 
311 A "' _, _ Addendum L1, Section L 1·2a(3){a)(ii) r:J ~- '-ofor (DOE, 
40 2009)). ~ ~~z bs;-q g;~w:u>~A.a:OO& "''.W.BEI'~j}"-' 
., ndo.o~~tm q J 

42 " ~ ' ..;J . Detailed cross-hole hydraullc testing has • been 
C3 conducted at the H-19 hydropad (see nmended Renewal A. . J Addendum L 1, Section L 1· 
•• 2a(3)(a)(ii) !~(DOE. 2009)). 
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1 ~h)'BFatilie 1roslo a,e ~96tgAed 1e yielclJ*e&s~Fe Elata tar estlfflalJEm Gl h'felleiG'l'El 
2 &ll&J:a~~G<rPressure data are collected during hvdraulic tests for esllmatron of hydroiQQtC 
3 charactenstics 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 Jaf 
s 11\fWI jj:lo llew ll'l99all"'i)in calibration of flow models. Some of the hydraulic test data and 
6 interpretations are also important for the Interpretation of transport characteristics. For instance, 
1 the permeabil~y values Interpreted from the hydraulic tests at a given hydropad are needed for 
a interpretations of tracer test data at that hydropad. 

9 There is strong evidence that the permeability of the Gulebra 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~~ llm..orders of 
12 magnitude from east to west in the vicinity of WIPP. 0\le· !he sits. Cttlel:!fa leaR ·R'l•Gwlly o~af.leb 
13 eve' IRf&& I& let~• etfJars el md!]n.tk~Eie H§l¥9 Ofi ;;g Glle•~~G vao~ lA I:FaA6mi66w•ly A IRe 
14 Ct~ll'lllh• lA lRA 'IJIPP fej~ Transmissivlties have been calculated at 1 X 1 o ·Zl square feet per 
1s day (1 x 10"-~square meters per second) at well ~NL-15 east of the WIPP slte to 1 x 103 

1& square feet per day (1 x 104 square meters per second) at well H-7 in Nash Draw (see 
111 Amended Renewal Apohcatlon Addendum L 1, Section L 1·2a(3)(a)(ii) li~~aJ 
t8 Awf!ea~~(DOE, 2009)). 

19 Transmissivity variations in the Culebra are believed to be controlled by the relative abundance 
20 I of open fractures rather than by primary (that is, depositional) features of the unit !Roberts 
21 20071. 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. Ockihlal;ya GeFrala~ l:la•Ja l:lae~~94ilfl 
21 ~aA&miG& '>fll)' aAEI &f"tterak}aelegiG leall:lfe6 j:l666iely-felateEI-t&-epeA-ff<lOOIF&&eA61ty~eh,ni!AD 
28 ~e41&1~ef~rEieA abQI•e IR~~I&UIIJ~!&A~IIt~lhel 
29 ~emeers er tl:)e rwt;tlef, {3} the 016SGIYh9P ef l:laijte lfllf:lll Y~J)EIF ~r:t>eR Gllhe Salade, CIP~ ( .. ) 
30 tt:HTiil&lnbtii'8A-G~~t.lm HltlllgfHA-f~ur~lebfa., 

31 M~HJd-mMFtlt-f!Ofe&•UeEr</1-t~bfa 11a~ lfe"FF Q.OO l8 Q.3~1'a6tur~~~ 
32 Ael9eeA measu~6~rB~HI!Kpfeled ¥ill4:1e& lrem traser te&l&-at-1~~ 
33 11~a~ ....:«r -te-~..~ Data are IA&4:1ft1Glen! I& Ele\~~&IRer ll:le a>Je•a~e 
34 ~I'M!I ll:le mall.~ llaetw•e& "an&s s·~~~•hGaAII•t eA a f9§.aAal~ 

35 Geochemical and radioisotope characteristics of the Culebra 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 hafite-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 Aoolicatron Addendum L 1 Rl ll.le AmeAE1E'(j 
45 FIBAG>NaJ.A~f:)losaloe~ (DOE, 2009)). 
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1 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 P ~o- · ~~V>~ el M=le Gvlebra !&ee ,II.QdeA6tJm L ...e ~ ..... ;I 

s Appi~Valtoo~OOC~ij-have Ret been aele te OOA61&IeA\I)' relate-~~r.og~l fctG , 
6 ~ AG41ew 69R6Ifalfllo (lllaltS. lfa1'16fl'li661VII}'l eetMti~ l!le 
7 ~ 

8 

9 ._.(;Yr ,.......,. t!he Permittees have proposed a FteW-<;Onceptualfzation of ground water flow that 
10 '-explain, observed geochemical facies and ground-water flow patterns. The n. w 
11 conceptualization, referred to as the basin-scale ground-water P,. . , model, 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 ~ ont. "' • , • 

ts "' ., • • ~""'....,_The model assumes that the ground-water system 
t6 Is dynamic and Is responding to the drying of climate that has occurred since the late 
11 Pleistocene period. The Permittees assumed that recharge rates during the late Pleistocene 
t8 period were sufficient to maintain the water table near land surface, but has since dropped 
t9 significantly. Therefore, the impact of local topography on ground-water flow was greater during 
20 wetter periods, with discharge from the Rustler •n :he v!Cin•l\ of !hi WIPP I o to the west 
21 toward N "' Draw; flow is currently dominated by more regional topographic effects during drier 
22 times, with flow 1n th•~ Bu~!ler from !he vte.nity of the WIPP lac It tow~ros me Balmorn 
23 Lovmo TrQu hJQ \illuOJl!hJ9-iHOOtre ee~IMtly "•'9Gli9Fi• 

24 ~g~lla;•oe MIAin lila Cwlebra Plhe WIPP are• (0061 UJAn ha·.<e beeR 
25 idenlU 

26 r ZGA9 A 6al~8 (~a f'lelall fllaCI ~f1R98 , MiCa Faile ell 2 '"' 2; 
21 ~iltii&~ ... Q 1 FRelal) CaS04 r•sl=l ~fBI:l~ waler, 
28 •-.leoo~f-1a916..oofl'IP961110fl (0.3 1.6 melal); Mg~Ca1a~1o ~~ 
29 • .Zeue G-n•~t.altfltlle& j3 7 melal), Kl~la wet!JI=Il•alt96 j0.2)-, 

30 

31 

32 
33 
34 

3S 

36 
37 
38 
39 

40 
41 

~ 

43 
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s Usma data from 22 wells S•eoel. Robmsoo. and Myers (19911 ooo,nally deftned four 
s hydrochemtcal!acJes (A. B. C. and Dlfor Culebra aroundwater based pnmarllv on ton1c strenoth 
1 and major constuuents. With the data now available !rom 59 wells. Oomskl and Beauhe1m 
8 !2008) defined transt!lonal NC and B/C fac1es. as well as a new fac1es E lor hlgh-moleu.ftl 
9 kilogram lmolall Na-Mg Cl brines. 

10 • Zone 8 ·Dilute (tome strength so 1 motall CaS04·rrch groundwater. from southern bl.a.ll· 
11 transmlsslVItv area. Mg!Ca molar ratio 0.32 to 0.52. 

12 • Zone B/C • Ionic streno!h 0.18 to 0.29 molal Mg!Ca molar rat1o 0 .4 to 0.6. 

13 • Zone C • Vanable composltion waters. 10nlc streng\h 0.3 to 1.0 molal Ma/Ca molar ralfo 
.. 0.4 [0 1 l 

15 • Zone NC • Ionic strength 1 1 to 1.6 molal. Mq/Ca molar ratio 0.5 to 1 2. 

16 • Zone A • lo01c strength > 1 .66 molal. up to 5.3 molal Mo/Ca molar rat10 1.2 to 2.4. 

11 • Zone D • Defined based on Inferred contamination related to potash refining ooerat10ns. 
18 IoniC strenalh 3 molal KINa we1ghl ratios of -0.2 

19 • ZOne E · Wells east of the mudstone-halite margins, ionrc strength 6.4 to 8.6 molal. 
20 Ma/Ca molar rai!Q 4.1 to 6 6. 

21 The iow-jontc·strenalh (sQ. 1 molaL facies B waters contain more sulfate than chlortde. and are 
22 fQund southwest and south or the \YIPP slte w1thln and down the Cutebra hvdrauhc gradtent 
23 from the southernmost closed catchment basins, mapped by Powers (20061. In the southwest 
24 arm of Nash Draw. These waters reflect relatively recent recharge through gyosym karst 
2s overlyina tt~e Culebra. However. with total dissolved solids ITDSI coocentrattons 10 excess of 
26 3.000 rna/b. !he facies B waters do not represent modern-day precipitation raptdly reachtna the 
21 Culebra. They must have residence limes in !he Rustler sulfate units of thousands of years 
28 before reach,ng the Culebra 

29 The h1gher·lonfc-s!rength !0.3·1 molal) facies C brines have differing comoosittons. represepttng 
30 meteorjc waters that have dtssolved caso •. overprinted with mixing and localized processes. 
s1 Eactes A bqnes (IOnic strength 1.6 • 5.3 molal! are high 10 NaCI and are clustered along the 
32 extent of halite 10 the middle of the Tamarisk Member of the Rustler Formation. Facies A 
ss represen!S old waters !long flow pathslthat have dissolved halite and/or connate bnne. or a 
34 mixture Qf !he twO frQm lactes E. The factes D brines as tdenhfied by Sieael. Aobmson. and 
35 Myers (1991l. are hiqh-lonlc·strength solutjons found in western Nash Draw wuh htgh K!Na 
36 ratios representing waters contamtnated with effluent from ooJash rehntng operations Stmilar 
37 water is found at shallow depth (<36 It 111 mu in the upper Dewey Lake at SNL·l.tusl sou!h of 
38 tne lnlfeptd EastlaJhnos 0,re , Tbe newly defined facies E wa1ers are verv htgh ionic strength 16 4 
39 • 8.6 mQiall NaCI bflnes Wt!h high Mg Ca ratios. The {ac1es E bones are found east of the WIPP 
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• 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 1 acles C water must 
s transform to facies B water (e.g. become "fresher"), which Is inconsistent with the observed flow 
1 direction. It Is now believed that the observed geochemistry and flow directions oan be 
e explained with different recharge areas and Culebra travel paths <ill.n.!n9Dd f3911GWill 
D ~c<Ulnn Addendum L 1 of..l~eReWal Af'lf:llisatteA (DOE, 2009)). 

to Head distribution In the Culebra (see ~ended Renewal Aopltcahon Addendum L 1 1 • lh 
11 A t. ·~ (DOE, 2009)) is consistent with ~ c I 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 
t4 fluid densities, can cause localized flow patterns to differ from general now patterns. 

15 
16 

t7 

18 

ID 

20 

21 

22 

23 
24 

25 
26 

27 

28 
29 

30 

31 Groundwater levols 10 th2 Culebra 1n the reaton around the WIPP facthtv have bean measured 
32 jn numerous wells. Water·leyel nses have been observed and are al!obutcd to causes 
33 dtscussed 10 the Renewal Aoohca!lon Addendum L1 SectiOn L 1-2a(3)(aHul JOOE. ?QQ9l. Thfl 
34 extent of watrr-!eypl nse observed at a partiCular well depends on several !actocs bullhe 
35 proximily ot the obsmyahon oo•ntto the cause of me water-leye! chanoe app ars 10 b a 
311 pttmarv tnctor, 

37 Hydro!ogrgal !nyesl gat!ODS conducted from 2003 lhrouQh 2Q07 provided Oew informal QQ. SOffi 
311 pf It CO!lfrrrrnna rona hflld assurDt!1cms and some offenna new mSight !n:o rho bydro!ogig!,! 
:» SVS!im) proynd Ibn W!Pp s te. A C!llebr3 mon tonng network OOl!f!l!2at!Oo i!udv was c:otJI) gte< 
40 by Mc!Scnna C2004J f!ld updated by Kuhlman !20101to identify loca!!ODS wh9re now C¢cbra 
41 mon•tonng wells woutd be o! greatest valve and to ident.fr wells Jh8! could be removed from !t1 
42 network wt!h I tile loss or !nfounat!on 
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As discussed jo Amended Renewal Apofication Addendum L1. Section l1-2ai3Hallnl I DOE. 
2 2009), extensive hydrological tesung has been performed in lhe new wells. This test•nq has 
3 Involved both single well tests ythich provide Information on local transmissivuy and 
4 heterogeneity. and lona-term (19 to 32 days) pumoino tests that have created obseNable 
5 responses in wells up to 5.9 mi (9,5 kml away. 

6 

7 

: I 
10 

It 

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 llAAameS lawer mem9ef Los Medai'ios Member (l os Medanosl of the Rustler and 
the overlying Magenta meffi9&t-Member (Magenta) qf the Ry~tter._:eyef-across the 1,1\{IPP site, 
indicating that the Culebra acts as a drain for the units around it. This is consistent with results 
of basin-scale ground-water 9asiA-modeling. 

12 ~eGeRI Sifl'tl:l~te eAI:iaAse tl=le GeAGeptt~al YRder6taA~~~rG~ 
t3 eaA be let-~~ Car-bet aAd I<Rt:tpfil, 199ft 

t4 Use of water from the Culebra in the WIPP ~area is quite limited because of its varying 
15 yields and high salinity. The Culebra is not used for water supply in the immediate WIPP &t4e 
16 facility vicinity. Its nearest use is approximately 7 mi (11 km) southwest of the WIPP facility, 
11 where safinity is low enough to allow its use for livestock watering ~st::le\IJI:I, fer e~tample , as Well 
18 H 8 iA I'Oig~He b 7 ). ~&VJellaJ, tf::le Perm•ttees 19eAtilieEj tl:le CYiebra as f)aleAlial BE!tJifer iA IRe 
19 Cet'l'lf:lhaAse Cert1liGalieR ApphsalieA (OOI;--1.996) BeeatJse ef-lRis, the Culebra will- be IRIH~ 
20 at fl:lttJre §FOllAEI water meAlleriA€1 at WIPP as •r ts alsa tile me&l lraA6mtSSI¥e sootiA~:~eY& water 
21 bear!ng 2eAe at WIPP aAEi 1&-tl:le mas~ likel~miRanl mt§ralleR. 

22 L·2 General Regulatory Requirements 

23 Because geologic repositories such as the WIPP facility are defined under the Resource 
24 ConseNation and Recovery Act (RCRA) as land disposal facilities and as miscellaneous units, 
25 the ground-water monitoring requirements of 20.4.1.500 NMAC (incorporating 40 CFR 
26 §§264.600 through 264.603) shall be addressed. The regujrements ol 20.4.1.500 NMAC 
21 (incorporating 40 CFR §§264.90 through 264.101) applie&-~to miscellaneous unit 
28 treatment, storage, and disposal facilities (TSDF) only if ground-water monitoring is needed to 
29 satisfy 20.4.1.500 NMAC (incorporating 40 CFR §§264.601 through 264.603) environmental 
30 performance standards. 

31 The New Mexico Environment Department (NMED) has concluded that ground-water monitoring 
32 in accordance with 20.4.1.500 NMAC (incorporating 40 CFR §264 Subpart F) at the WIPP 
33 ~is necessary to meet the requirements of 20.4.1.500 NMAC (incorporating 40 CFR 
34 §§264.601 through 264.603). 

35 L-3 WIPP Gre~:~A"' water Qetection Monitorina Program lOMPbQyeNiew 

36 L-3a Scope 

37 ~mlittoes have eslabli~ a ~CR.O. "GfOtJAd water Oelestlen-MeAtleMg PragfaffiefOMP.) 
38 PlaA~ Ia £leliAe aAEI flF91eel QFOllAEI water re&ellfGBb at WIPP 0Ae ef lf::le abjeGii¥9& el the WIPP 
39 DMP is to establisl:l, b,- meaRs af gret,jAd water samphRg a Ad aAalysts, aR acs~uale-aRG 
40 re~reseAlaliYe gre11AEI water Elatabase tt::lat I& seteAilllsaii'J EiefeAetble aAa ElemeAelrales 
41 reg~tery seA'!flhaAse, lA aeEitltoo, ll:!e DMP w1llee ~:~seE14e eetermiRe baslt§fOt:IAB er eJitt>hAg 
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1 

2 

3 This OM plan govems .. ground-water sampling events conducted to meet the ,.,,IC ~'~' 
4 requirements of 20.4.1.500 NMAC (Incorporating 40 CFR 264 Subp 1£ II· · ~1 
s t4 ~~ ), and ensures that .U.such data are gathered in accordance wllh these and other 
& applicable requirements. fl~ ~W"*'·J..wal~llt~te~t\,ynlGI••'•" .. J ,...,,,. · • 
7 pw.. •nt~ .,y~ ~"'·Ad Eiataooae a~at06! wl:l1&h~ NlrH· 6rullY1t.CI\1 results 
8 oof+.bi"H:~I 1 .J c.OII{):Qt~(l during the DMP are compared to tlllt baseJ.In..Q .e.stab!tsheQ.. 10 thl~ 
g Permllto,gotermtno W!Jother ru..not a release has occurred. 

10 

\1 

12 

13 
14 

15 

16 
17 

II 

IIJ 

20 
21 

22 

23 

24 ihere arc lwo separate oomoorn;nts of the Groundwater MoOI!Onng Program the Dtl! chon 
25 Moo tonng Proarnm IQMPl and the Water Level Mon•tonna Prooram !WLMP). Joe hrst 
2e co!!J)Qnent C00!!1Sis ol a ne1Yr9rk of s1x Detection Momtoma Wells !OMWal. The DMWft 
21 IWQSP 1·61 warD coos!wcted to be consiStent with the spec•frc;ahons provfded to the 
28 Groundw,ter MoQflonng Technical Enforcement Guidance Oocumc!1LO.!J9 C:Oflll\llUlft tho ACAA 
29 groundwater rnonl!onoo network soecif1ed in the DMP. The DMWs_w§re u&ad lg !;'Stai2Jisb 
ao bi\ckground grovlli#water guahty 10 accordance Yti!h 20.4.1 .500 NMAC l!ncoroQ!ftl.lml.iO CFA § 
31 ~.F:Z BQs;l ~.Q4.J)j11ll.Jbfli9C'JOOd comoonent of the Groundwater MooJJo.rJng PrQ.Q!!!ID Is lhe 
32 W.~wh1ch Is used to determine the orounct.vater surface elev;;~U.on.!:lrtd flow dJrpQ11Qll IP~ 
33 L-41Lil..hsl olltl§. vteJis used !n the WLMP as of Januarv 1 2011 The list of woll I" c;gctto 
3AI ch.~ dltll1QJllii.®J!lQ.. "llN ba!ldonment and dnlhoa of new wells 

35 L·3b Current WIPP DMP 

36 

37 

38 

3!1 
40 

41 

42 Wel s WOSP· 1, WOSP·2, and WQSP-3 ... ~re located <fll'ectly upgradient 1 

43 WIPP shaft area. . • ~·aq' ~ "" 
44 
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to WOSP-4, WOSP·5, and WOSP-6 . are located downgradlent 1.'>®1b1 of the WIPP shaft 
11 area • .11 ~ ~ , . .. 'Oil ~i& made• '"'"" ., .. oq, All three Culebra 
12 downgradlent wells (WOSP·4, 5, and 6) were sited to be located Y'll• trrtlli •oJ..h!Ul~ pi 
13 ont non nt lh t miC'~t b · r ~ed from the shaft area in th~ ~JIIPbr:t ·n=t~~'"4Airwt~~LN';' 
14 wJAw P-'I¥1Aj the shaft are · • 

1s l.. . • .. . : . PP LWA be .. Ada~_,..WC!J. WOSP-4 was also specifically 
111 located to monitor the zone of higher transmissivity_~.- · • which may 
11 represent faster flow path away from the WIPP shaft area to the LWA boundary (Ar- ~ 

111 B r l'f I ~r- 1 " Addendum L1 , Section L1-2a(3)(a)Qij 
19 (DOE, 2009)). 

20 
21 
22 

23 
24 

2S The compliance point is defined In 20.4. 1.500 NMAC (incorporating 40 CFR §264.95) as the 
216 vertical plane Immediately downgradlent of the hazardous waste management unit area (I.e., at 
v the downgradlent footprint of the WIPP repository). Permit Part 5 specifies the point of 
28 compliance as "the vertical sur1ace located at the hydraulically downgradlent limit of the 
29 Underground HWOUs that extends to the Culebra Member of the Rustler Formation." +t>q 

30 Rc;.RA..o~M 'AaiA. ~~18tWloF"' \'186 R9IIF1613119Ei IFR~"'t'f.00'!1t"~-ol-ltlt6 
31 plaM. HowllYEifr~u tl ~<-o UA<Ie~HWGY&-a~P-a~ ~ue-te 

32 ltl&f44o t~ 1)'-ti~HH'.t"flla~nmAAt fiG llanbpert aspeets er ll:le eil e1 ~u~~~ 
33 looattOO&-wtl1 !low ler 1~1 fei9Bb9b t>rier te Felease ef 1~ ooolam!Aaflt!HG-4k n 
34 pubUG.QH~l~'f Wolfs WOSP-4 5 and 6 are srtuated to demonstrate that dunng 
35 the ooerat100iile olthe fae<•lity {loc!udtog closure> release of conlammwts to the general pu2!Jc 
311 w11! not occur. 

37 

38 
39 

40 
41 
42 
43 

44 

45 
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J . I 

1 sealed shaHs, .,.lk;em ~Ak>-'11'9fa Ia m.grale lf9m Ll:la ~' laGil4v~ 
2 ~400-~MP weii!H~ffiiCMav tl91weeA &Ae~WA-GUGh-too\-&a~ 
3 1>-Wt't!IA ~r.uJd.~.-r • ~~6R4t» leAg t=leler~.otJJQ hea:;H LWAM y 

.. Potentiometric surfaces and ground-water flow directions defined tor the CVI!!bra prior to large· 
5 scale pumping In the WIPP ~-area and the excavation of WIPP ~shafts suggests that 
e flow was generally to the south-southeast from the waste disposal and shaft areas (Mercer, 
1 1983; Davies, 1989), Reeo •nKQ.I>eeR=~ear 1 99G)pfotentiometric surface maps of the Culebra 
e adjusted for density diHerences show very similar characterlstics~eJ!s used Jor..moasuJI.Q.g 
9 the ooteotlometrlc suda~ Ol..tllil Culebra are measured monthlY and listed In Table kA. 

10 ~~IJI&l9), WOSP 4, W~n~gradi~"O'-~I)-Wa611J 
11 efRfjii96~P'IQfll afl'fa& "lAA6eFd~& f:!FeGefll Say aejYGif*l !*llefl,i9me1Fk; &uflfaGOOr 

12 
13 
14 

15 
115 

17 
18 

10 

20 

22 p,aarams of the Sl)( DMP we'ls are shown 111 Flqures L·7lhrouah L-12. Qe1a1 ed descnptioos gf 
23 oeologv and CQO$If\Jchon methods may be found in DOE 1995 

WQSP 1 

25 The stx f,\\Q,p OMP Cvlebra wells were Well WQSP , wus drilled between September 13 and 
26 October 16, 1994~ total depth of· each well ts shown 10 Table L·S ~{2~~~ 
21 The walls ware bofah01&·¥Mir<lrllled through the Culebra and e~s. 1611 -{6-ml ~1110 lhA 
28 ~nameEI!Ow&f ffl&fR9tnol Ule-~Los Medanoos as shown to Table L·S:. The well§ 
29 ~w-ps drilled to th~? too of the Culebra ~~using compressed air as 
30 the drilling flufd...arul. -l~~~ff91f169a~o 7371t (229 19 ~11 m1 bgt> (It ~~~)-Wn 
31 <$t..llqc;jwN: ~HP~~ ··e ageAI a6 U=te l'ifliii~~P--4 rikllo..d-~ 
32 l2l2-m) . \ovll'lf) a 9Y.-in. drill bit The wells were then and was cored f~" ~ 4H~ !I 
33 l9 22G m}b'}trusfng a S~·ln . core bit to cut 4-io._- (0.1-m) diameter core to total dcoLh.~1 
3<1 Table L·S !of Jh · dr.!!!lillUV1d codng Intervals for each well After coring, Ill .J. OMP wei~ we~ 
as WQSP 1 ' ' • reamed to 9Y. _ln. (0.3 m) in ciameter to total depth. Alter reaming wells wen:: 
311 ~4a ...cased from the surface to total depth 737 It 1~ • .6 m! 9111--With 5-lo. (0.1·m) (0.28· 
37 in. (0.7-centlmeter (em)) wall) blank fiberglass casing with in-line 5-in.- (0. 1-m) diameter 
se fiberglass 0.02-in. (0. 1-cm} slotted screen across the Cu!ebra interval_ -1s sh<Jv.n u· Tal ,J i L·S 
39 .fll .,~ !1, It ~4. a2 ""' ~· The annulus between the borehole wall and the 
40 castnwscreen Is packed with sand..tre"" 6~0 ~e 661 ft ( 198 r 1.Q8.r.U.n ; and with 8/16 Brady 
., gravel j! od cated n Table L·S,...., lil'1 le 'la711 ,198 le 226 m) lf9D ic· · 
42 .t bfa-i& dd~9919 722ft t2l31G ~g mJ bgs-(&o:v ~.gur 
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2 Wi!II:W~ lJ:ool lvAW91 iaA912, ;004, 14Hl~"-{2S1 
3 m) ~gs,.Th& beFehelo wee ~ullee lf:t•ewgl:t IJ:le Gulebfa af'S eMieAEfb 12,3 It (3.+-~ 1M 
• wnPameS.Iower membef~4he Rw&lletJ TAe •.veil was Einlled te a~l QQQ II 1244 m• • 
5 wfltl a P~< lA dFtlllttl WSIAO OOR"Ipfebsea -Qif art Y=le Qfllhng n~ld~IO'Io'BIIrem 800..t~ 
6 (244-lo-a&i mrbg&-{IRIHOfal.(let*At was-GnlleEI-wti:R a 814 10, GQre btl te-GUI-4-4n~ 1-m) 
1 d18m&le• QGFG w64Rg alf m!OHYIItha leamtA§ agent as I:Re d~Md Alter teFII~. WQS~ 
8 reaffi00-..to-9~m ~ IA-diaffietef.la lela I dopiR 'NQSP ~ wa&-6ased I~ I~ 
9 ~m) b9s wtiR 6 ll'lrfO 1m~ (Q,281fl {9.7 em) wall) blanl' hbarg~~~~IAe 6 If! 

10 ~.fib~a&9G2-tA...(G ~let!ed sereon aeress t~~ 
11 ~-ia&tl (247 to~m) Ogt> ... :nutannul~:~s between lt:le 9araR91ewat~•nd I~·FifJ~~ 
12 pas'\aa WIIA saA&Iw~l-790-1~93--11 1241 Ia 242m) ~ afld WltR 8J 18 Br&!'Jy Qfa¥el•~ 
13 846-11~ Based eA &aFalei!J cesJilG, I:Re Ctllebra 16 looated l~&lll'l 81 g, 1 19 833,7 
t4 ~~~.mfbgs Ieee ~tgure l 11) 

15 

16 

17 

18 

19 

zo 
21 

22 

23 

24 

25 

26 

27 

28 

29 l=imH-l(IVl~ 

30 Well-WQSP-4-watHlnlled between~leaer a ana 10, 1994, loa total depli'Hlt-800-IH244-m) 
31 Ggi. T~lx»~vn~&-Orlllad U:.reugA tl:te Cwee~=a aA9 ~lanG& P :a II {~ 8 m) tAI~named 
32 l9wef FRember ef-•l~~~wa&-Gffile9 ta a sepiA oi74Q.-" ~~w-IRaQl4-tn. 
33 d~IJIA9 881'Apf910600 alf ib l~rtii'R!J fJwjg llle IR~PIIall~"' 14Q+I~ ]:98 fl (;a~~~ 
34 m}.bg&-wa& oorBdwtlh-•6\-HA~Q , 13 m) GOre billa GYI 4 lA (Q, I ~) El•amelar egee ~~~~ 
35 A'""fJ 'Mitl a IGJ.Al!fli gent lflQ artlhR!J lluiEi ,'\Iter GBfiR§ WQSP-4 W* teamed IG 9:4 ~r{O.a 
36 ... tm Gla~ltw le le~l &aj'M~ &I 800 II (244 FA) tlge WOSP ~ wa .. 'asilG hom l'*l&tirl4tl8 le 800 
37 t. ~withe lAo ~Q I m~ (Q 28 lA (0 7 6ffij 'A all) bam. 1 befgla&b Ga&!Ag woiR •A IIA8 li oA, 

38 fO 1 m) G!ameiOJ.tobeJglas& 0 024n (Q 1 GI'Pl elelleG &&reeA a:row fhe.~..m~ ~~ 
39 w:.~~~~~Ar-TAu6 between ll=le be~hele ~~~aAd f~&oo~.uo 
40 paGkae Wllh ~ lrem 762 IJe 756 'i lc29 ;e 23Q ffi:1 ~ afl8 tMtA i 1 6 Bla(ly IJ'Wv911fef'l 76619 
41 ~~10 244 m)~W.OOilOH! leg Fe~lt: , v-a G11'abra 15 ~ed from~~~ 
42 (!l;t;lta ~41 ~()erl F!ftYF9 b 13), 
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14 

15 

11 
17 

18 

111 

20 
2t 

22 
23 
24 

25 
21 

27 

28 

211 

WQSty; 

30 L-4 Monitoring Program Description 

WU18Isolali0n Pilot Planl 
Haz•dous Wule Permll 

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 Ida MonHorlng Fregyency 

35 
38 

37 
38 

311 

40 
41 

42 

43 
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2 

3 

• ~~ ..y,;II~Jt~ lha PeFm."e5t> eR'l~la,;o wa&tG o •r~Re 
s pG(.~ fiJQtflfed-by 20 ~ 1 &00 tl'AAC {!Af':OfP9f811~~ 
8 deleGt!On moll!!<,. .... l oo~ aamfllo-.lrlEl~A"' sample l:i~:~pliGala will oooolleGt ~&em~Hmw lly hom 
1 ~.wcil~l ... w.R.a. GeiGGI~AII9fiFUJ Relwork. As &heWR Ill +abl&l~ It" OMP will 
e oonllfltl&-1&<·10ilool yf.OI:tr!U·waler-qt~alil•t sample& lor a~M-W&IIfr.()fl ~mHmnu.*~IG 
g Wring lhe-hl~h Q~o,.4,.} &00 ~IMAG (IASOfpQFaliR~ ~0 Cj;R §'64:91{\iif~H puwitJ IN!I 

10 ~ller~hn If ~ lllal pro¥•Eiea tR 2Q.4 1~MA(; (tOOOrpcmillniJ~~R 
11 ~64 gfH mav o propoood by lhfl.PemHIIee&. Gl\·eR lM Ml~oo 4 1~-of itfOtlnd-Wal r lloW-10 
12 l~r W~llflf,J .,REI anoi~FlfJ OAe &aA~ple Ge~Uy-wjl Pf- -
13 -* II 00-1 ~I Rfllhe 
14 ~tl().;[OOI.If*!14\1;1tl<H 

IS 

18 

11 Ground water surface elevations will be monitored in each of the 
18 
IG 

20 
21 
22 
23 
24 

25 

26 

27 

28 L-4b AnaMica! Parameters and Hazardous Conshtuents 

~ 

30 
31 

32 

33 
34 

35 
36 

37 

38 

38 
~ 

41 

42 

43 

44 

45 
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1 ~£.!.!I~JI:Ie 1wRiali"'&IY ideRlilioo sa~t~R(i (TIC1 pFeGess spes•I•E*IIA 4t:le Walle I'Aa ~~ 
2 P~-Attasi'IR*m&-G. If hazardous constituent.sGOmpounlis are identified, these will be added to 
s Part 5. Table 5.4 .blne-f».4P. ~. unless the Permittees provide justifiCation for their omission 
4 (e.g.; hazardous constituent not in 40 CFR §264 AQQendix lXI;, a_n9 th l~ OIJIIssion Is approved 
s byNMED. 

a L-4c Ground-water Surface Elevation Measurement. Sample Collection and Laboratory 
1 Analysis 

e Ground-water surface elevations will be measured in each DMWwell prior to ground-water 
g 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. wbrcbever 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 rn Part 5. 
13 Tables 5.4 .a and 5.4.b.~Aala;lisat sutle-

'" L-4c(l l Ground-water Surface Elevation Monitoring Methodology 

1s The WIPP ground-water level monitoring program (WLMP) actrvtttes are conducted tn 
1e accordance W!lh !he WIPP facrhty SOPs listed tn Table L-3.ts a till~9'am e1 ll:le DMFI, Ti:le 
11 ~~~~~ a&&uFaAse a&lfvilieu elll:la WlMP ate tA siAGl asse~aAee w1ltl WP 13 1, iWitl:le quai·IY 
18 cl66Uf<1A9e il'fii'!I91'Aeni~.OO~:~Fe spesiCiG Ia !Jf9tlA~ water si;Wiase ele ... all~ 
19 Wlli'P PreGeduFV Wli' 0~ iM101401, G~o~rFEIAI '<fef619FO el belA WP 13 1 aPI.1 'A'Ii' 02 ~M1Q1 d are 
20 ~ed In IRe WIPP 0f!9f311A!i} R~ 

21 Groundwater surface elevat•on measurements will be taken mon)hly at each of the sut DMWs 
22 and prior to the annual sampling event. Addittonally. Groi:!Od waler-61lliase el.wat~M-moo !Gf~ng 
23 ~~9!J~&~w afiEI W•ll sanliAYe IJ:!roo§R IJ:le ~est G'es~o~Ie sara per~aa 6f18&;he9 If! Fle~•l 
24 Part 7, nus eeet!GA o!IJ:le plaA a~resses lhe aat:>AI•es ef IRe WLMP OOrlnE!It'le fJfOO~~ 
25 ~-W~ 

26 Gellestien el greund wateF su11aGe eiOYalteA &ala is req1:1lrod by-2~G 
21 ~erai•Af1 49 GFR §264 97(1)), These Elata also pre>.•ISe; 

2a -oa~a eel~& reqwir&G by lt:le irMfGnmenlal MaRIIOFIAg Pla1=1 

29 • A means-te-MJlll &emm•lments maae tn !he FiRal ERv•renmenla'-'mpast Statement 
30 (-F8S}. 

32 -....ffi~!A§IaAEI Y&"' EI961619R6, (1.e ., {jest!}AIA!} lef'lg term asl1ve a"ld pa&&l¥e 
33 IRst•MtOOak;GAtrols lor !he sikff, 
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20 

21 
22 

23 

24 

2S 

2e 
27 

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 
ao 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 
ss 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-1)(". 

36 Interpretation or ground water surface elevation measurements and corresponding fluctuations 
37 over time Is complicated at !LWIPP ~by spatial variation in fluid density 
38 ,.~ • To monitor the hydraur~e gradients of the hydrologic flow 
:n systems "'" accurately, actual ground water stJrface elevation measurements wil be 
.., moni1Dred at the frequencies specified In Table L-2, and the C densltles of 
41 the fluids in the well - 1 L-4 00-1~ be measure ... annually. 
42 f e&i'•Wdle" ~:;81; ~... "'~ 
43 If ~· [•%1; 
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f~~T Qot< ~ !L !./' U 

1 A~ii=IIRg ll:le GaiGtJI, hoo el !fesl:!v;ah~F ~ease lmffi ff!IG len=1=1atieA eep'R dl WIPP 
2 ~0011G~~•JfJrQl.aHW81+...We6il'<¥aleJ llea96 are UGekllln ldeAI.I¥m~~.wl~ 
3 9~~0H~94~•'Y vbGO a& UlObi! el!•bliA\f'<i+-4ll&-WUJP-6lkh-He&hwalef 
" heaa ;jl a~'"'' •s eetiqe£:1 as I~ RSI§AI el a sell:fFflq el hoot:.walert~ 
S &*~SUA§ PfAGOUf&-aHhal-pe;A4 {l~.4~ 

6 Measured Culcbra ~water surface elevation data can be converted to equivalent 
1 freshwater head from knowledge of the density of the borehole fluid, using the following formula. 

8 p = pitfjh 

9 where 

to p =freshwater head (length of freshwater headai'Ela&I:IFe) 
11 'JP =average specific gravity of the borehole fluid (unitless [j!tJO of borehole fluid (lanslty to 
12 dens1tv of fresh water) 
13 g_g = freshwater density (mass/volume) 
14 h =fluid column height above the datum (length) 

1s If the freshwater density is assumed to be 1.000 gram per cubic centimeter {glcm3), then the 
16 equivalent freshwater head is equal to the fluid column height times the average borehole fluid 
11 specific grav11y. 

18 Density measurements are made annually. Densttv for the DMWs v111l be expressed as speCific 
19 aravity as measured 10 the held dudno sampling events us1ng a hydrometer. Freshwater head 
20 for other Culebra wells wtll be calculated as descnbed above from fluid donsltv measurements 
21 obta•ned uslna oressure transducers. 

22 

23 L-4cC1 )(I) Field Methods and Data Collection Requirements 

24 To obtain an accurate ground-water surface elevation measurement, a calibrated water-level 
2s measuring device will be lowered Into a test well and the depth to water recorded from a known 
26 reference point. An SOP wl!l be used when making water-level measurements lor this program. 
27 The SOP will SJJectfy W~en-ut>iAg-iUHtleE:Irisat 6GR~~~pll:\ le Wale~tU-be 
2a £:1ecermil'lel:l by reaeiAg tt:le appi'Elpr.ate ffie3SI;jremeAI mafkiAgs eA tl=!e e~Rle&&e£:1 mea~ 
29 ~~ t~lafm J&.aGl&vateaat-4he st~r:lase. WIPP ~dura WP -~M-1014 &pe&ille.,..the 
30 methods to be used In obtaining groundwater-level measurements. and provide general 
31 tnstrucl!ons 10cludinq orereguls•tes. safety precautions. performance frequency, auahty 
32 assurance. data management. and records .• A~A'eo& r-evi6ien-el-41:l!EH*eGediKe will-1>8 
33 l'flaiAia•AeEI ill ~lPP QparaliAg ReeerEj. 

34 L -4cCl Hiil Ground-water Surface Elevation Records and Document Control 

3S !All tncomlng data will be processed in a ~manner .l.!:@!te ensures~ data Integrity. The 
36 data management process for ground-water surface elevation measurements will begin with 
s7 completion of the field data sheets. Date, time, tape measurement, equipment Identification 
se number, calibration due date, initial of the field personnel, and equipmenVcomments will be 
as recorded on the field data sheets. If, for some unexpected reason, a measurement is not 
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possible (~g.ge. , a test is under way that blocks entry to the well bore), then a notation as to why 
the measurement was not taken will be recorded in the comment column. Personnel will also 
use the comment column to report any security observations (I.e., well lock missing). 

Data recorded on the field data sheets and submitted by field personnel will be subject to 
aoplicable SOP~ l see Table L 3 1. 9l:l•EiP.ItAOO o~I~V#PP-P'9GeE!t~~~·~ 
~-EM~ ~~ie6-0flll061>' f)IOGOdllr~eQ.w.lhlfl-l~~~lfllj 
Fleeef4 These procedures specify the processes for administering and managing such data. 
The data will be entered onto a computerized work sheet. The work sheet proaram-wlll 
calculate~ ground-water surface elevation in both feet and meters relative to the top of the 
casing and also relative to mean sea level. The work sheet orogram adlusts-w~~~5t 
ground-water surface elevations to equivalent freshwater heads. 

A check print will be made of the work sheet printout. The check print will be used to verify that 
data taken in the field was properly reported on the database printout. A minimum of 10 percent 
of the spreadsheet calculations will be randomly verified on the check print to ensure that 
calculations are being performed correctly. If errors are found, the work sheet will be corrected. 
~>KGA1a+I"'AQ &A I~ SEiffilhJif*k'eEI·¥e~o &Reel Will ~ lfBFISkited !Ale a Elatab<lSP ltfi;L 14 
J*•~lhe~lab~ tile. Pledata eaGhmeAI~~~'-1 
fo,r~ ~iltee 1o the apprej3Fiate a§eflsies as ~1&9 ey ~~~Ground
water surface elevation data and equivalent freshwater heads for l!L.eall Culebra wells In Table 
L-4 will be transmitted to NMED by May 31 and November 300Ae-~ftef.data.are 
eel1eeleEi. Semt-annualgroundwa!er reoorts wdl also include annotated hvdroaraphs and trend 
analysts. 

A &e""PiiiiOI'loled-da!abase I tiE Hill ~e matAia•AEd klf aii1Jf9t~R~ v.•aler 6tfriaGa e&u¥atl9fH:Ia~ 
MeAIRly~ qwarterlo; data 'AIIII 8e af)l*3f!deet lAte a yearly I,Je bl~~ Bl'l IFialllie yeaFIV 
Si:tlabaoe-16 hac el erreFG, '' w•ll be ap~eFIEieEl lAte 1f:le I*Ujes.t Elalaaa&A l11f? A JH~laG 96P'J' eiiRe 
OOff.&Aiil!~#tf'ooflh Deoemt!Ef el tf:le prese9ng year}-w,~ee~ffi-1~ 
t;twit<~r:t~Ftl. Sa~l'ld+4ee~ltl:l De~Jar1mem {ES&HJ QA l!re fe6t&laf'll &'ara§9 area 

28 L·4cC2l Ground-water Samplina 

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

30 +ho-wa~i4G-ilt-¥JUJ.~igi-Jiy V<lllable lA IRQtf aetltt'j 19 t•ele W~l9 I'FIBAtiBFtt'UiJ 
31 W~~e bijlebra IAe IM86IIfaFI6ffli661'J8 hy9FGIB91G WRIIIA I~PP area, eMR!blto 
32. traR&miS!lWII196Ihal FaAflO many gmerc; ell'l'lagn•~ aeres& tl:le 6119 area al'ld t& lhe ~f'tf:Aary 
33 JG("~-tll&-QMP... 

·~WQCI~,.._~t.;o..(w 11 •U~I1-IIt~~·w~"""-'4 ~UlliN__,.. 
0. At,...,.. •htti • f! * 1t t1 b1 w~~.,.,,. t1 • U.JUit'flll i'~ ' iii'•&--fa~ o.ta•lt) WNitli 10Cl tKlOQilitoilw&tt 
~~""-lhii!Wa.....,.. .... ,.,. • • ,.;pgo;~~~-~ 
~-· J•e1.141"epP'1;r atl~Cf .W'it U' ·•n .. IE~fi~iV'..Wai:i4tl'eYtt~111l ..... ~Vpita;paAMJ 
u.,.1c.;w o~lll ~'Iii~ .. ..,. 10!1N1o10.-u •t fiili'IIR ... , .... ••• ~~~.P,. Pa~-
,..~--~Ut5ttfaiiii'CF ; .. ,,.,, ...... .,.,,&iiit.lil'ia 'wQ ~lJIIIRioa&II~WG·~t...._.._,... ... ~ 
~#ali•Ji4leiJl1; If ~ ....,-,_ .. ....... 19'- ,.._ -K' eM IMI.M' ~ WJail• NitV'< 
~~k:pt~Mnh .. le t lii t lfFIA ... ia' .. ~ 
'w~•·•;• • q; • ..., at~• l.,._.,.....,..=CN--. ~ •• •··~ iiW"f• • .,.. ht•• ·.,.~~~ 
~..,_, artif i P•Kiltf) hi~•••• _., ... • "i{iMiilfafNJi'- , .,...,," iiiiWJOM _..aWPCQ ~'C. 0 ' 11h1. u Ill 
~GAflft..,CiiltAiVtS ' t&d'''ttf'.,_, ~ ~ 
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~~meet~ 

The ground-water pumping and sampling systems used to collect a ground-water sample from 
2 the sixsewffi DMWs A&w DMP wells-will provide continuous and adequate production of water 
3 so that a representative grounc:J.water sample can be obtained. The wells ~:~seEI ter Qf&I:IREI 'Nalat 
4 (ll:lahty sai'RpliA~ vaFy •A yieiEI, Elepll=t, aAEI pi:II'RPIA~ hit These #asleF6 iNfest tl=le El~:~ralleA ef 
s J)lii'RfiliR!J as w~~l:l~~tr94:1 a' easl:l wall. 

s 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 ar~ DMP weiiG ~ 
a 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 ~wlU-be-controlled by a variable electronic flow controller to 
11 match the production capacity of the formation at each well. 

12 The eteGIF9RIO llew sor:~lreller allows persaAAal sallesliR!iJGai'Rples te centJ:eiiM rate ef 
13 Eltssl=laf!}O OI:IFIAfJ 'Nell pi:IF§IA!J Ia fmAifAii!e the peteAilal fer lass al \•elallles Uei'R 1Re sai'Rple. As 
14 recommended in the "RCRA Ground-Water Monitoring Technical Enforcement Guidance 
15 Documenr (EPA, 1986) the wells will be purged no more thana I'RiAifAI:IIfl el three well bore 
16 volumes or guntil !iellled parameters haye stabilized, which1;ver comes first. at a rate that wtll 
11 mtAimile me agitatieA-e~ge water. This wilt be aGGemplisl:leG 9y A'lSAitering fefftla11GA 
1& j3Fees~:~ro BflEI I'RateRiA!J tf::le rate el El16sharge lreFR Y:le well as Rea Fly as j396&191e le ll:le rate el 
19 resf:largetEHJ:Ie well. WIPP PreseEI~:~re WP G2 EM1GQ2' SJ3eatftestl=le I'Retl=lads t:~&eEI Jar 
20 G9AtfemAf}~es aRe I'RoRiloAAfJ fofi'Rat~~t-Yersioo-Gt-this EleG\lA'leA4-will 
21 9e maiAI:aiAeEIIR l t:le WIPP OperaltAjjj ReGe.e, Well purging will performed in accordance W!th 
22 an SOP fO~tl iFeFReAis wtll be ~:~ses 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-wit~ 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 ef well GeAslrustioR 3fe pre~,q 
21 Sesliefll 39(1) An electric, submersible pump installation without the use of a packer §wtll-be 
2e used in this instance. The largest amount of discharge from the submersible pump-w#l take§ 
29 place from a discharge pipe. In addition to this main discharge pipe, a dedicated leUofl•-sample 
ao line, running parallel to the discharge piper is will alee ae used. The samplina line is 
31 manufactured from a chemicallv Inert material. ~9tigMRe-pj~~Jegltlatti~R8 
32 etHfaee by a !lew seAtJel val¥e aAdleJ ~aFiable speeEI en~e aefl~oller. Cumulative flow J?.wm-be 
33 measured using a totalizing flow meter. Flow from the discharge pipe is~ routed to a 
34 discharge tank for disposal. 

35 

36 

37 

38 

The dedicated .J~~ -sampling line iswilf..l:le used to collect the water sample that will undergo J 
analysis. By using a dedicated ~---sample line, the water Will not be contaminated by the 
metal discharge pipe. The sample line will branch from the main discharge pipe a few inches 
above the pump. Flow from the sample line Will be routed into the SC!mple collection area. Flow 

1W0 i;l;l t'MiwQ.l"iiMIAeiwlxl'~~,..._ IAillllahOfti!M Qfllll<i.~~~~~~QI """'•J• 
••"'~'""'t"'~~'OOl~~~·•IM<...,, I&'SP•llMpr.-GIIf.,.lie enu 
t~Vz,.. 8~' r.t .... ,,_.,,.,, .. ptltfi.Vt!OI'I a.r.....,,tiU.-fi · '1 r • ._ -...w• tJ=.a~ •Mt' ~~11 t4 'il 'hlwa'1 &,_rill• '"• eQ4:..,...•1iW . 
fill '"',...•"' ar~ ""''• ~5€ 1M'Iilw4 w•••• ,_.,t"'':at.-A :lillllil•p••t~~•A T.te pPNed.w• .,..,., "q ~ 1t •f'J6t U ,._.11iW811&C4w81"/6tiFfl'J41 
...,, •• IM WI I~•• ,...,_.,. ol'4 ,....,,. mc.noiOfWJ • 111111 •"" '*'• fi••-'M~--IlllwD~IO!f....., !lao".. lin .. - ,~;,1 
,_II,. ;.GF 
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• 44,lllntj lfU1 , 20! 2 

1 through the sample collection line~·~ regulated by a flow-control valve. The sample line 
2 lsWJ.I~ insulated at the surface to minimize temperature fluctuations. 

3 Pressure MaauenRa SY&!Y.ffi6 

4 T-hn DMP weUs do nel reqotre tile tFistallalteFI al a paeker aesa~:~se sam~le btases e~:~e to well 
5 GOOfriiiiGI:ioo-EiehsteOG~e&-C~~~b-Hewe...~.es&lHe&-Wtll-~leteEI U&ing.dewn 
a ~ele a~:~temaiiG atr lifle I:Jt~ablef& tA l~e formaheFIIO malA talA ll=le wa~r le..,al aaa\'O ~~~ 
1 !At-aka-. Press~:~~:&-~~f&-ma'J' be l:i&&EIIA hne • ...,111=1 b~:~bbl&f6 to fU~irulaf..elestrGn~G 
8 ~leM{tlhf&Yg!Htata.ae~t~l6tliOA-6~Giems WIPP PtaOOdwre WP G2 E~f)Yide., 
9 IA64fl:l6tl9flEHGI maalleFiAfJ larmaltefl ~r.ess!OI'e weiR§ a~:~lomal•o a1rhM bubeleF& ~~~IGA 

10 wiU:l-tJ~~s-aAEI E1a1a 3GEI1:116illan eystems. A e~JfRJr~WaKrtOA ~ l~t&-daGumeot w141 
11 ~latA eEl"" lt'IP. 'AIIPP Opel'ahn~ ReeefEI· 

12 T~e l'fleb•le l~f;ller:r pr!Wtd~iAg-t+e~ &affip~M-analyse!>, 
13 ~bomiOI)I-WIII-he f*>6tlt0000.n03f.l~l~t~IMO~f011eEI, a REI will CGAI31A 

14 lh&tlesessafY equ~~Ad ele~efnzae water fof se"'GU!>tu:lg-the-~ 
t5 held aAalyses. 

11 Twa ~ee el wa1&t saR!ple;; Wtll ~e eeUeeteet ceAal r.a~ aAd-I~Jlle&• Serta~ 
18 will be laheA al feg~loolal&-a4ld aAa~e9 lA !*le mebde f•ekHabofa!OP/Iar Ya~y&iGal 
19 ~~~sat i*ir3melef6-{&alled ~u;ater fJ'*ame1~l Tl=le seoal &ample dilla W<ll be-used 
20 to EJeiemltfle .... l:telhEH 11:le &ample its FepFe&eAiatA·e oi-~FIGI&tlif~~~ rae a &if~ 
21 kfn&lleA elt!=le t.l~le~ tRdu;ater J*!Fafl'letef6 aAd lt'le '19hfme ef thE.> water ee•Rg 
22 pumped-l~tPe-we~~ltaf:l ef the seRalsa~hA~ Gala ....,,q eRabl& lht.~~®f 
23 (see SesheA L 7) kl Clelefl'fll''lC wi=lefl sef'tatl•e"'Ei reJ:!reseAta!Ne oli:iAd•&li:iFI3efi grooAa wateF 3fe 
24 attained ti'HI:le-pt:t~mt:Jnd waleft 

25 l=iAal 6aA'Iflla& wUI-.be-eol~f}!a9 ltel9 •Adtealer flaFamelefh ha11e 
26 &I&GilizeEI anf:l are lhe1elere FeflRJGeAtatwe el ijAdl&twfbaEI §lOIII'S wale• 

21 L -4c(2)(1i) Serial Samples 

28 Serial sampnng 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:_$.0P for serial sampling will provide cntena for determtntnQ when a final sample 
31 should be taken Each DMW will be ouraed to no more three well bore yolumes. or unttllleld 
32 aarameters stabilize. wtJtchever occurs first. Well stabilization occurs when the fteld-analvzed 
33 parameter are within: 5~2 of three consecutive measurements. A well bore volume IS defined 
34 as the volume of water from static water level to the bottom or lhe well sump. Sana! sa moles wtll 
35 be analvzed In the mobtle filed labo1atorv for field jndicator parameters. will &eflsiEier a serial 
36 &amp!e represeAI3!'Ya ai~J!:IEii&!\:trbeEI !JF6\IF19' water ·HtleF 1t1e matartP, ef ,,, 9 iAEiiealor 
37 parameter meawrem~"Ais haye staeil•ze~ .,, ,lfiiA :3 peR~eAI ellhe a.,.er.age.<l( aAa'yliGal Ftl61111o 
sa fer I~ liekHI'IQiGaler p:vametet-UGm~tef-Qval•ly-lE*-eaGtH»A'4Yell 
39 ~leAslallil~l~e e' lwe J•eiEIIfiC:IiEiatar paFaR'IeteFS atlrttlt~blble le matA• if:llarlereAOOs. 
40 lll54rumenl Elrtll, er al~er ~:~nfereseeA reaseAs .,..,,, Ret preeiYE!e the sellec:IEIA al liAaHMi~ 
41 previEie~ tl:le ¥oltfme ef flUF!'JeEI watar e .. ;eoos thR:~C "Jell beFe volumes The Permittees Will 
42 repel'l. lA IRe eJMiraiiA!!J ~rEI , My llRalsamt:~les ee'lestsd wJ:teFI fteiEI,RE:J,saler f'UF3"Relers. wer:e 
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1 ..t · · • · will provide an explanation of why the sample was collected when field 
2 indicator parameters were not stabilized and place that expranattOil.!!l..1he. WIPP I cllt 
3 OpJral!ng 8&(. rd. 

• Serial samples will be collected and analyzed to detect and monitor the chemical variation of the 
s 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 
1 P~mjttees . ~ •d • ~~but will be performed a minimum of three limes 
8 during a sampling round. 

g The Permittees will use appropriate field methods to identify stabilization of the following field 
to indicator parameters:J!li >(JI\ G 'dlent eal.ens (l'la,dr~ ~~· .. ,~,~ -pli lh 
" temperature, specific conductance, and specific gravity. 

12 

13 

14 

ts The three field Indicator parameters of temperature, soectf•c"' M . .. on<Ju tanc ' , and 
t& pH will be determined by either an ·in-line• techniqtte, using a self-contained flow cell, or an •off· 
11 line• technique, in which the samples will be collected from a +4,; · sample fine at atmospheric 
18 pressure. _ PIL . · • IG! ""'lliG rde al-taf~pecific conductance- and specific 
tg gravity samples will be collected from the l"~•-sample line at atmospheric pressure. Because 
20 of the 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 laboratort win be used to collect 
24 the serial samples from the l !eAt -sample line. 

2s Senal samples collected In laboratorv-certihed clean contarners do not reouire rlnsma prior to 
26 samol!l col!ecl!on, GA•iil &.lmpliAg water sell~ed fer sektle aAEI e~stf .. ~~ 
21 EietefmiA&IieAb will~ lillaJ&Ei ll'lfeii§R a G.41i R'li&rameters ljjR'I) R'le~IAl ti8M'l!iJ a 
28 &4ainlr.&&;teeh :O..koe-~ilt H1oldet~ltere4-wa49F-Wtll-~&ed-tCHtA&a tl:lu • .mpl~tl~pt!Gf te 
~ ~~~ow:.tten 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 Samoles collected w11! tmmediate!y be analyzed for oH and soec•fic conductance !SCl as thl"se 
33 Parameters ar m011 seoS!Irve to changes tn ambient temperature. :n~s l•lleFea "'Wff~Pl& GGI!eG...a 

•..w~:~~~ • ·~"-""• &liP b) ~fiN*"OlliOM ... 
............... .,.......,..._., .... wc;.p ........ ~U~R~,..aat, u ..,. ........ .. .-,a~ '''W 'Dit,.~__. ... 
•••• Ill II""' •• ., tnt ........ kfl P'tJA#V'!!l •• • .....,IP"& ... .-Itt We 11.11.-Wy GiiMIItd •• tt ak .,.,. • .,.. 

llti II d1.,.. ..... 141 eiilii~Rii ll...,_ t•ikMI Pia tlita ..... ., - ........ N ... II_. &it iiel• &IlL! :f4 ..... ,.. .... 
w4fll .a. ~vl4(i!'lii9'GU"!dw--a't AAIIJ ~;sa.w*tci If'-..~,, . .,,~-.-. -. v• ~ 
••• ... a._ ... , 
•.w~ • at;• . ... ...-... jiiHG!idtNIWptn 'ttllop.,~~~ 
......,._., ..,. .. -..l .. eo~-. .,.,.,...., trl.,. ... ~ • ., .....,. ... ,.,..Iii ~· T•s , ,.. 
~-.~DI ;aq~ lil*tP'IGI ft 11M• 11'l2*,."0t Jta:lNj-.. POi .litllf 'MwN 
............. , ,_, t••UIIIIIa filllllf4al.l•&tt..,.v, 'TAep ... _.. ._...._ ... , t · a.~~ .... ~ .. ._ 
..... p'lf •piKiil!t Ct ititWCtN ll:VL ll t~ .......... tf "Jt tfiWyt 
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1 r.&f seltlte aAalyses ·uill be •mmeEltalely anal~ lor •reA aAEI alkallntty IM!ea~~Ge lhese twa 
2 sel1:1lleA ~ammele~s are e~emely sM~e sl:laoges •n the aml)•enl watef sample pres&I:IFe 
3 ana temperaMe. A samj:lle anr:t eh:lfJiisate ol filleR:~el water ·mil be sellested ano analyi!ed let 
4 eel1:1te pa•ameters (alkaiiRIIy, sl=ltenEie, di'>'atent sa1ieAs. aRG lreR) Temperature, pH, and 
5 specific conductance-BI, when not measured in a flow cell, will be measured at the approximate 
6 time of serial sample collection. These samples will be collected from the unfiltered sample line. 

1 Samples 'o be aRaly~ed fer el=llefldo ana EltYalent eatiens (alter ~reseFYatten watl=l nil rie aeiEI aRd 
e stored at ~ uC) may bo stored for one week prier to aflaly61s wtlh ooAfK:IeFIGEHMHRe-afmlyttGal 
9 reel:lll& Will AOt Be altereel, 

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-31 
14 WIPP PFesedl.lre WP Q2 EM1 008 defines the protocols for the collection of final and serial 
15 samples and analysts. WIPP Presedure WP Q2 eMlOOG Elertne~etoool& f01 eenal samj;llo 
16 analysts. CurreRI YBFSIOAS el IAese preeedl:lre& Wtlll:le maintaiROd lAthe WIPP o,.erallR!J 
17 ReGard, 

!8 Qur•ng ti:le flFSt !We yeaF& el QMP well serial sam~li~g, ll:le J11sl sample wtll ~ .aAal~ee as seeA 
19 as possiBle a"er ll:te ~1:1m~ is l1:1med en aRd daily tl:terealler-f.er..a.eeFied of te~;n da)'6 er ijRtl~the 
20 ftela •Adisalar parameiOIS (ei:llertde, dt¥319AI ealieR6, alkalinity, 3A9 iran) &latlilii!e. eR, ~1>1 . aAd 
21 ~ileree by ~:~stAg a flew sell wltl=l tQR speetfie eleslredes and-iHeat-tiffie 
22 maEie~:~t. Wt:teA eeteel•aA ~eAilenng Be!JtRs. ll:le senal eami'JhA!J I'JFasess FRay be med•f•eEI afl8 
23 the eesision te sellas! fiRal samples we~:~IEithen ee eased eR tl=le n~:~ml:ler or well bore vel .. moo 
24 pt:trged aAEI res1:1l16 or tl:le analysts el ehleooe, lemperalure, &J*lG•IIe IJFiWIIy, ~H1 Eh, anEI SC. 
2s Remeval el sa. tal samphA!J ~rem IRe QMP wtll Be aseemphshea ll=lre~:~gl=l a l:)ermtl med•lisalt9A 
26 aRlit a madthsattoA le lht6 ~lafl 

21 L-4c(2)(iiil Final Samples 

28 The final sample will be collected once the measured field indicator parameters have stabilized 
2Q (refer to Section L-4(c)(2)(ii)). A serial sample will also be collected and analyzed for each day 
3o 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 performed so that proper shipping or storage containers can be assembled. Table L·§4 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. ~leA aeetGalee sam~le selleelteR liRe& frem IRe wei~ l:leaEite 
39 the saFRple sellootloA area will be EltsearEieEl attar eaei:HJ&e, 

40 Sample ntegrity 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 Dl water. Sample containers will be new, certified clean 
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1 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 . · · 1 'fd. o.~qo.~~tt:· ~~ ... 4.tn c ccordunc w!lh SOP1> 
4 ltlf ~.. .r~t 'lW' ~ b9lui!9A a Ad FIP6eS Wtl~ IIYS ljd~ '-'-'» ..-,.,1~ 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 01 water and a~ rfnsate ~ 
1 sample will be collected to verify cleanlinessdeGeRtafl'!lflat~GI'I. 

8 Water samples will be collected at atmospheric pressure using either the filtered or unfiltered 
9 ~· sampling lines • · I~Ae. Detailed protocols, In the form of 

10 sops (see Tabt!LL-31 deftne how flf999GYFe&.._ asstJre ll=lal final samples will be collected In a 
'' consistent and repeatable fashion ..W~Pro&edtJre WP 01 E~ '«" t' <+QUIH;m"'lltb 
12 I llqe4~ 1 . oM .. .o for analyses. 

•• Final samples will be collected in the appropriate type of container for the specific analysis to be 
15 performed. The samples wlll be collected in new and unused g.lass and plastic containers {refer 
1s to Table L-§4). For each parameter analyzed, a sufficient volume of sample will be collected to 
11 satisfy the volume requirements of the analytical laboratory {as specified by laboratory 
t8 ~. -~- OPal). This includes an additional volume of sample water 
111 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 ~ ~ generated, approved, and maintained by the contract 
23 analytical laboratory. 

24 iiei~~IG4ak~~~~~ 
25 groun<fwalGf "'+llefed OHH'lillt"FeG, El9fJ9AdeAI Y~A a~ ~.olr-Wflefl~4~ 
26 f\4QGedarA.I ~~-lh.U~naH;ampls ""''" be oolleclmJ. 

21 Final samples will be sent to the analvtrcat &eA!fafit laboratories and analyzed for parameters 
2e and hazardous oonsllluents specified tn Pan 5, table 5.4a and 5.4b 

29 teOOf.aHihtn:~IGII)IrofaE11emi&ll~als. aAd sereGted VOC& IMI a•~•I~W 1e 1~e wa&le 
30 a~~~-+able l 3 !lrese.,ls 1l=le &fleGtfiG aAalyt~th~-Q~ 

31 Duplicates of the final sample will be provided to WIPP Pro1ect oversight agencies ~ 
32 requested by 1 , "'"' ~ 

33 '!'I 1· "'9 wastes r~sult1oa from the samohng and held analvs1s of grq_undw~l.§r are disposed 
34 of in accordance with the WIPP SOPs I see Table l -31.PFesedwre WP (.)2 RC PI'....M ..,. 
ss --er ~ l4W.. .,...u..t. ~ta1AeQ q !f.:le W1°P ~a~~~ Rooere 
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2 Many of the chemical constituents measured by the DMP are not chemicany stable and require 
3 preservation and special handling techniques. Samples requiring acidification win be treated 
4 · • t . . .. .. •, •a, Fhlfls ael61 er e~IIYf,,.... ..,. .q_ T..Q >1- •') 

s 0. f" "" r .p II ~lhaEJ Gl I'E!almeRt reqttiFed I Sf *te-~ •Ia· Jaf "001 
e as requested by lbtt amlli1!cal ~ · laboratory SOPs ~se"' T.abl~t l-4- t. 

1 The nnt~~al,.JAir ~:~I laboratory receiving the samples will uGP-JJfOf.(IUuf tn.•• prescribe the 
a type and amount of preservative, the container material type, ~the required sample volumes 
11 that shall be collected ~d the ~lpp1na 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 wlll follow the EPA "RCRA Ground-Water Monitoring Technical Enforcement 
12 Guidance Document." Table 4-1 (EPA, 1986), when!~ laborat()(}' SOPs do not specify sample 
13 container, volume, or preservation requirements. WIPP SOP ,. T - r f • 
14 n tn 1 JO 11 r e oreservat1on and shtppmg 

15 The sample tracJdng system at ll.!....WIPP facT!'. uses uniquely numbered chain of 
'' custody r- • request for analysis_ 1C<lfCRFA. A . The prim.ary 
11 consideration for storage or transportation is that samples shall be analyzed Within the 
11 prescOOed holdmg trnes for the ,,.,~, ,. -~ of interest. WIPP -
111 r , provides instructions to ensure proper sample tracking protocol. 
20 r ;> w-•~<~ta~F=ee ... · ~ ..JA.. 

21 

22 

23 

24 

2.5 

26 L=4cl2llyl Sample Documentation and Custody 

21 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 
211 procedures for &M-sampllng and analysis activities are detailed In WIPP !ft~lll~ !lOP JIM 
30 Tabl[lll -3l.Pf . . IAI~ O.U l.4 lQ01 Tl'le&e ~aaeel:ll'~t lW" .;~+.~!. ·• JW·Jt#JhouHoo 
31 ~~ ~·~tOOilAQ 8R~)'616 8'1'8"!1 A 61:Hf6At-MNI6~f #tjr. ~~o-wlJI 
32 1 tA ~g,ol~t~ 

33 Standardized forms used to document samples wiD include sample identlficatloo numbers, 
34 sample labels, custody tape, the sample tracking_-data~ , and o1C ·A t H 
3S et form-. An ewamp!e fc , n !WO 11 Frowg L-IJ.~ 
35 ~ 

37 

38 
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2 A unque sample identifiCation number will be assigned to each sample sent to the laboratory for 
3 analysis. · ll .. l .. ~) . • ~ osti61!f' ·' . 

.c The sample Identification numbers will be used to track the sample from the time of 
s collection through data reporting. Every sample container sent to the laboratory for analysis will 
6 be Identified with a label affixed to lt. Sample label information will be completed In ~ 
1 indelible Ink and wlll contain the following information: sample Identification number with sample 
a matrix type; sample location; analysis requested; time and date of collection; preservatlve(e), If 
D any; and the sampler's name or Initials. 

ro Custody Seals 

'' Custody seals will be used to detect unauthorized sample tampering from collection through 
12 analysis. r o E> r:l' · custody seals lh- arew. · · adhesive--backed strips 11 ,. are 
13 destroyed when removed or when the container is opened. The seat will be dated, Initialed, and 
t.c affixed to the sample container In such a manner that it is necessary to break the seal to open 
ts the container. Seals will be affixed to sample containers in the field immediately after collection. 
ta Upon receipt at the laboratory, the laboratory custodian win inspect the seal for Integrity; a 
11 broken seal will invalidate the sample. 

111 · _ ample tracking fniT" 1 ,, h t, Lu compte:ed fo• ,ach !IS!J!I! CO· tl1i!edloohook..,$T ~ 

20 t ~ t;G~ea. The sample •rnckrng In' •;g: 
21 include~ the following information: C C/RFA form ~umber; .. . . • ~te sample{s) 
22 were sent to the lab; laboratory name; acknowledgment of receipt Of comments; well name and 
23 round number. Sample codes will indicate the wen location; the geologic formation where the 
2<~ water was collected from, the sampling round number; and the sample number. The code ls 
25 broken down as follows: 

2e W061C2R2"N1 4 

21 1 Well identification (e.g., WOSP-6 In this case) 
2a 

2 Geologic formation (e.g., the Culebra In this case) 
2D :s Sample round no. (Round 2) 
30 • Sample no. (N1) 

31 To distinguish duplicate samples from other samples, a •o" Is added as the last digit to signify a 
32 duplicate. s ole Ira(" • ~ lnformalion wiD be completed in the field by the sampling team 
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AeeHE61 fer Allii~Chain of Custody and Request for Analvsts 

2 A Co! CIA FA~ R~'*' ~to form win be completed during or immediately following sample 
3 collection and will accompany the sample through analysis and disposal. ~"' aMampiQ ~ the 
" P~A aoo CalC. lerm IS ~IE!6f1Rk1El ~ f&iiji:Jreel 17a a REI b 1 ~!}_.,..The CofCJREA ~~ 
5 form will be signed and dated each time the sample custody is transferred. A sample will be 
6 considered to be In a person's custody if: the sample is In his/her physical possession; the 
1 sample Is In his/her unobstructed view; and/or the sample is placed, by the last person in 
e possession of it, In a secured area with restricted access. During shipment, the carrier's air bill 
9 number serves as custody verification. Upon receipt of the samples at the anal'lllcal laboratory, 

10 the laboratory sample custodian acknowledges possession of the samples by signing and 
11 dating the_ CoiCIAFA form ~A-aRd~ The completed original (top page) of the CofC AFA 
12 AF ~ aAd~wlll be returned to the Eemuttees +eam keaEIIilf with the laboratory analytical 
13 report and becomes part of the permanent record of the sampling event. The CofCIAEA RI"A. 
14 an.d CalC form also contains specific instructions to the analwcal laboratory for sample 
15 analysis, potential hazards, and disposal instructions. 

16 l-4c(3) Laboratorv Analysis 

11 Analysis of samples win be performed-by usino m~QFGiil!l~atw~thods ~ 
1e &~11.00 tR proo... e~BAI daetHT~eRI6 3AS "'"'~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 b-3-presents the 
2 1 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 bv the NMED. The anaiV!ical 
25 '*'~ laboratory shall demonstrate, through laboratory SGP~hatSOPs that it will follow 
26 appropriate EPA SW 846 requirements and the requirements specified by the EPA protocols 
21 unless alternate me!hods or orQtQ9Qis are approved by 1he NMED. The.J!llil!.Yl~! 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 Qeperatlng B.record! 
30 aM-will be-a¥atlable fOf- revtew Uf*ll'l req1::1~ 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 groundwalerWIPP IE!I*ISII&JV. 

33 The laboratory will matntatn documentation ol sample haoelllng and custodv, aoalv!lcal results, 
34 and Internal ovahty control fCC! data Addilionallv the laboratorv will analyze QC samples in 
35 accordance w1th lhts plan and Its own Internal OC program for indtcators of analyttcal accuracy 
36 and precrston . Data generated outside of laboratory acceptance ltmtts wtll tr10ger an evatuauon 
37 and. if appropriate. coueclive action as directed by the Permittees The laboratory will reoort the 
se resutls of the eovtroomental sample and OC sample analvses and anv necessary s;orrective 
39 as;ttons that were performed In the eyem tha1 more than one analvticallaboratorv JS ysed I e.g. 
40 for different anaJvsesl. each one will have !he resoonstbiltJies specified aboye OA&e lt:le •A•I·al 
41 qoa~U+Ga4!M Gr•f6fla~~~0011e, t:!Qve 009R Rl91, tll~·P~~~lH>eleGf..a..la~~ 
42 9as.ed UtJQR aempe"'N!! I:I•El. The oeleGied lat;;e~atery wiq per4e¥~ analy;i&al we1k fer the 
43 ~toP.& fer a pfede\efffl•Petd per.ed gf hmn. as &peEllltetd '"' IRe FlmFaGl &€1WPeA IM 
44 PeR;;:ttee&-.anG IRe &efeGl.~.llat)• A& l~~~A-er.9~ 
45 lal'l4'!F319~ 64JiesleAI5!l!flfJ9hiJir'9 b!EI prase&.; will be ifl•llatea 9¥ I:Ae Pert:;:uttee& The ~a e• a 
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1 dtlferent laboratal')' FRay ae selasted far ll:le new eaF~Iraet l}eriaEI. A cooy of the laboratorv+Ae 
2 SOPs lar I tie laaeratm:y s~:~FJanlly ~:~nder oontraGt will be maintained IA-a-file..in_-WIPP facility 
s filesthe epera!IR@ rooerEI by the PerFR•t:teos. The Permittees will provide NMED with an initial set 
4 of applicable laboratory SOPs for information purposes, and provide NMED with any updated 
5 SOPs on an annual basis bv January 31 . 

6 Data validation will be performed and reoorted jn the Annual Culebra Groundwater Report and 
7 will be maintained in the WIPP facility Operating Record. BFI eel:lalf af the PeFFRit:teea ay ll:le 
8 Mana§emeAI anEI Ol"er:ating Centraster (MOC) En¥tranmental MenuefiA§ {EM), Data ¥alidattEIA 
9 res1:11ts a Fa {jeot~ment8(:j an an Appra•JaiNariatien Re~~:~esl (ARNR) farm (Preseet~re WP 1 ~ 

10 PG3Q41). If na EltssrepaAGies are fa~:~nEI•n tl:le Elala. tl:la •1\RNR forFR will ee si§ned anEill:le 
11 appFaved 00)( wllll>e sheokeEI II f:lowever, ElisGFapano•es a~e fol:lfld, IRe ARA'R lorm-will-be 
12 stgnes and tl:le disappro•,·ee er al}pre,·eEI en eeFIEhllefl aeM wtll be sf:les"ed and lha lerFR will be 
13 ret~:~FAeEile I:Re team leaEler aseeFRpanied by an at:tasheEI report Elise~:~sstRg ll:le data ''altdalieA 
14 res~:~lls. any aneFRahes, anEl resel~:~llens. Goptes ol the Elata 'Y31!ela~en repeA will t:le dtslrib~:~led te 
15 Ule-EM Mana§er, Q,tl, Mana§er, lAe TeaFR leader, anEIIRe GontFael/\dFRiAistralar. Captae af tl:le 
1s data ¥alidalten report w11f be keflt en lite-in II:! a EM reeanis sasHen fer Fe¥1&w ~:~pan request by 
17 NMEQ,. 

1a L-4d Calibration 

19 L-4d(1) Sampling and Groundwater Elevation Monitoring Equipment Calibration 
20 8eeYIFefFlSAI& 

21 The equipment used to collect data for the WQSP anEI this DMP will be calibrated in accordance 
22 with SOPsmainleAaAGe aEIFRtAt&lrall'••e preeed~:~res spoo1lleel 9elew. The Permittees EM Sesl:len 
23 will be responsible for calibrating needed equipment on schedule and. in assaraanse wl#l 
24 wrilteR prasaEJ~:~res . T~e EM SastieA wlll als9 be re&f3eAGible for maintaining current calibration 
25 records for each piece of equipment. 

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

27 The equipment used in taking ground-water surface elevation measurements will be maintained 
28 in accordance with WIPP facility SOPs (see Table L-31, Presad~:~re ltllP tQ AOaQaQ9-A-&urrent 
29 rel.•taten ef U~ts p~aseEI~:~re will be FRainlained in IRe WIPP O!')eratiA§ Reeerd. The Permittees ~;M 
ao Seatien will be responsible for ensunna eallbt:allrtg ll:le neeeed equipment 1s calibrated on 
31 schedule in accordance with_~wrillen presea~:~res . The Permittees EM Soetien will also be 
32 responsible for maintaining coptes of records of the most recent OOffeAI..calibration~ for 
33 each piece of equipment. 

'.Wjl.lO AQ>~ '(;ooPH~I- .... "•Nool al '~' 1111 poal-1•10<-ltwJ 
8516bi~- -ltn'-A<NO alA mMIIH .Wia~~Ma,c;K;J -.w"'-''' ''• rel>il~pr;Qan lar 
~-~~~5. IIIIIIIWII\iloJM'CII'Aalr.alobo;;l-~~*"'•'~~•'1 ... 5f>l 
reAM ..... IAI 115, I.,A;t~t::a1 bi4h~ ttf •UrQC~'fl·l.l~l. •FHJ f@p9f11J!It A&lt..RI lwl f}W(fj.eRIAGI '•JM~tilii&A(I A~,_ lias~~ lA 
filli4HIIII9 •~ Ml$111111. IIlii fl'G *•• p,.,, .. olijll!\l-o.IOII ,_au a lor 11>1 oletollf• ~• CllllMilla;l aU.OC:.,... !)Ill aM <lAIII.,. •• el 
~~Bqlll~-
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_ .....2W.2 

l-4e Statistical Analysis of laboratorv Analwcal Data 

2 Analyl!cal~l\la colles:tcd ~~-,J b) 2Q 4 ' hQO ~.~ , • J · • . u. .. J 
3 2i 1.98) .iJ. ~ . . ~~ as part of the DMP will 
4 be evaluated using appropriate statistical techniques. The following specifies the statistical 
s analysis to be performed by the PermiUees.OMP. Stal!&l•sal-af:lal'ftiltr-OI-GMP-{j. t .~II · >Aiefm 
& ~&-EPAi)tWian. ".SI l~t>Jt(l; I A~c:o el GreuRd Water Memter~la at RCRA f;aGihtl6&• 
1 !EPA, 1989)-eAQ!Siuhal•eaf Anal't'sl&-ef...Gret~nd Water MoRilertA!J Dai<HN·RGRA j::as~ 
8 A6Qene\Hll-t&-We4tm FI~Gwdaf'lae" (EPA., 1992). 

9 L·4e(1 l Temporal and Spatial Analysis 

10 Temooral and soa!ial analyses of the data were completed as part of establishing tho water 
11 auahty basehoe !Crawley and Nagy, 1998; IT. 20001. As a result the Per!Tllnees determned to 
12 eyaluate changes relahye to baseline on an individuallocatton basts and to reoort the 
13 concentrations of conshtyents as a lime senes. e1ther in tabular form or as !Jnl8 olots No 
14 particular season ttl yanokoos have been noted tn the concentrattons of oroundWater samples 
15 collecte<f dunng the spnoa and autymn· therefore. cont•nu•ng temooral analvsrs Is not reourred. 

16 Tile anaM!Cal results for coost•tyents Wlll be reported as time senes. e•tner !l tabular rorm or as 
11 ume plots or bo!h and CO!IJQ8red to the 95th oercenttle values or reoortmg ltm1!S !(fcntrhed in 
18 Pan 5. Table 5.6 

1e eAO'I~~mei~!V vary~ 6pa&a oM tlfi".&. lf:le eh;oG;-eJ~Ih-o;..JIMI~iWO 
20 ~&·OtHhe e~lue a! a liMMI r:Mas.,reR>efll '41!i!1 be stahst~Gally &Yal~lee m~ 
21 ~les aRoi)!A>. Ti:iese F.ettle& eltoo rc~tFeeXlens"'e ~~ 
22 effOfw..that may oaed4J:I&.~ioal-llmlt£ ef !he O~P &amp1~g~fe& 

23 Spakahtfla~Ni~lim..00-!1&6 D~P dunA§If:le 9f3elatiGnMPQfie4,-allhoogtllh&-elleGI{)f 
24 ~~felai!GA oo Ill() IAter~FelalreR ellhe Elata 'IIlii oo seflsidetoo ler ectsh fl'*'~ 
25 ~I.W!Haeil+ty w1JI be &G8el:lAIOEIIer by IRe I:ISe ef pre~lem:ttAeEI key &a~phAiJIOO&~ 
26 Da4a aRalysus wJIIll&i}affem!el:l &A a leGaheR &r:*l6*"s eas•s. er aa'<J !rem Eltii&J~l!6A6-WIIl 
21 ~~nly-wl'laR IR& Elata are stahst~sauy l'le~egeAee~s . Stallslloal h~y-wfll.&e 
28 ~efi'OIAed by iWaluaung m~~&-a~laAGes Ire~ th& r~~:~a!&«erR 100-.nEitYAAJal well 
29 Elata: 

30 l-lrfla 6Eifle6 &Raly&lfrplays a ~rtaRI r<lle lA eata aAalysls ler #:le OMP. Param&{EH&Wtll 
3t be "'fle"'ed a&:t~~r fe~m a· as liFRe fliel& ~or k9y ~n tiene& 
32 ~~\ lot '*104~~lfelle¥el&~ill b9 
33 ideAitlre~ 9a&ed-oo.preeperal19r'ldl oataaase, filled t:.laREiare;;, eootr&llaeatreA dalabasee, et 
34 ~d&I~IGoorWAet~'-'G3G1 seaseAal-<il\aAge&IA lhe a~Yaki Of 
35 ~meh:lf ere tEieRtollee 'fl lhe ~eFalteq~ database ar •A ~ &eRtrellooahem~ , 
36 serF~K=!Asln~lrellevelii ~tch FGIIeG1 t~e seaseJ.lal&l:iaq§e .,..,11 bemade-ana 
37 9A6 ~ 

38 L -4eC2l Distributions and Descriptive Statistics 

39 Techn,gye2 were estap ,.1 ed to cornpare detectiOn monrtorrng cjata generated dunng the 
40 baseline studres. A 95th uooer to'e@nce fm•t value IUTLVl or 95th oercen111e was detem]IQed 
41 lrom those data sets where target anaMes were measured at concentrations above the me!hod 
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1 ctelect!(!n Cttnrts. The UTLV Is provfded lor normal or lognonnal drsJQbutrons and a 95!h 
2 ne~ntlc conhdence lm!l!Y&IfS QTOVidad for (iata sets that am nonparametrje Q! hav.LQ~lm 
s than 15 oorcent non·detects For anaMes wrth on tv a few detects (areater tnan 95 oercent oon 
• detcctsl. an accurate 95!!} percentrle cannot be calculated For thes I!OaMcs. JM max•mum 
5 (1e!cctl2d concenlrahoo,Js usea as the basehne value. For lheanal\ltes thAI are non-dqtect II'!.J!tl 
e thuamples. tha method reoonroa hm•t was used as the basehoe vah.l!l. 

7 ~ ·~.t ioJihi \'lll~IA&Itide-I+~~A-II'IA Elata ~1Al6 tl~al a~lfl-6p<t6~HiHd.l ~~t 
e (IAGluciiA9 &aasena~mQUGMIIlfHUIG-Mve less than ten ~e~eont~.rota~f..fef 
g ~ ·n.~ I!Hlll" AOfmal-i.li61111JO!lGA-WIU ee f3er4efHleEI. T~eel k>f.flOOMhty-oHl~Ma-wlll 

to &»pefk)rmeu~ ... GWan wllP4~1:1eEiele!J'e;; flFe~a4l6ll691-~ 
11 GfOUAd-Wa~MOAitOf ..at HG~'es A99el19~m~nlo.m:r..~Ar. • EPA; 
12 ~}. 

13 
14 

15 
18 
f7 

18 
ID 

20 

21 

22 

23 

24 

25 
28 

27 

28 

211 
30 

32 

33 

34 

35 
36 

37 

38 

3D 

PERMIT ATIACHMENT l 
Page L-31 of~ 



3 
4 

s 
8 

Waste Isolation PJol Plant 
Haz.ardous Waae Permll 

7 r:IHMtll lof19IOI OUI~ ~WIIIOiliY~IflaGOO~WIIh I'"PA IJKI,.lll~ Hw 
e methodologies specified In ~~ tAe-"Statistical Analysis of Ground-wWater Monitoring 
D Data at RCRA Facilities• (EPA, ~ 009.l9A9) will be YSea te .. ~, I • VItti~ 

10 
11 
12 

13 

•• L-4e{4l Comparisons and Reoortino 

15 
16 

17 

18 
1D 

20 

21 t 0"-'PiJfGi.JRd-waiQr mGRilQM!i) wsllG 191' a ;;~~ Gf fGI:ff GamD!ioo 9'RAIIM 
22 1 -&' .foof mpi!AQ CIIER~. lhe ar;l~ . ,t 

23 • • These measurements "". 
24 serve as a I · 11 cal bu ntrnc !Part 5. Table 5 6lba.;•,greilfMI .... ,l~r- .l..::!l..L!.. , · • u..._g 
25 · ' ~ for eyaluatrog the s gmlicaoce of the results of subsequent sampfing events 
2e during detection monftorinp"* I be 8EMJ!P8Pee( ... Ttme-treod centro! chart~ ~nssoc•at d 
21 screcn•n ~lues lor each hnz~s coostttuent are used tor thiS eyatunuon The Perm1t1W 
2e will comcaro the result& !rom groundwater hazardous constituents ot oooolna annual 
211 ruiD.!!1Wllter. samole analvslsJQJ!leBa baseline values In accordaoco with Stat~~l-aAlllySI~> 
30 aAS- "lmpanSI*HNI~bt -il iVmpll&l:led vsiA(J Of'l&-ef.-the liv9 61~1ltt~ tMt+~poolfied In 
31 20.4.1.500 NMAC (Incorporating 40 CFR §264.9798(h){!l)~~mlilj~~~~ 
32 Ar, ~ . P-•' . •q ·~ . -At ~ .• • • .. tY<1•'fiJs' 1teot aun~o e< r ""'' .A.Je. , · 1 
93 ~IJilo.U;~~ingAf'fl&f·,ti=Jg 4Q CrR ~· ~ If the comparisons show that 
34 l..!!!f\ 1 tueol ta!J;;fl. all. ·."~:d tt!g t·dseltne aGigniJ~ru " . ··- ,: ·rl'l lhf OMWs 
35 " ·• r (as defined In 20.4.1.500 NMAC [Ulcorporating 40 CFR §264.98{f))}, the well 
36 shaD be resampled and an analysis performed as soon as possible, In accordance with 
37 20.4.1.500 NMAC Qncorponlling 40 CFR §264.98(g)@a)). The resuhs of the statistical 
38 comparison will be reported amually.J.2-1. the NMED ro :n Annual ~ ( ' tr"'- .ah r 
3Sl • Report ~r.,.-p • 'Q. .~ · btl- f M as required 
40 under 20.4. 1.500 NMAC (incorporating 40 CFA §264.98{g)).. -.Q(;ft 

PERMIT ATTACHMENT l 
Page L·32 of &754 



l-5 Aeoortlna 

2 L·Sa Laboratory Data Reoorts 

3 Laboratory data will be provided in electronic and hard copy reports 10 the Permittees 
" . ,, 1 " w l· '· HG-IIle-~eam-.~ ' t,. 1 • I •.u • ' and 
s will contain the following Information for each analytical report: 

e • A brief narrative summarizing laboratory analyses performed, date of Issue, deviations 
1 from the analytical method, technical problems affecting data quality, laboratory quality 
a checks, corrective actions (If any). and the project manager's signature approving 
11 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 analysfs name. 

13 

14 

• ~SI·~~·~I-&"tra!ooi · , analytical result • reporting 
units, reporting limit, analytical method used. 

1s • Aesuhs of OC sample analyses for aJJ concurrently analyzed OC samples. 

111 All analytical results will be provided to NMED f!S soe£; et.~ "' !u2 Fs;m n caUM. 

11 L-Sb Stal!stlcal AoaM•s and Reporting of Results 

1a Analytical results 1__ o o t•IL..-nts from 6e'F-Clnnual ground water sampling activities 
111 wm be compared and interpreted by the Permtttaes T through generation of 
20 statistical analyses as specified in Section L-4e. The ~!!Ill.'~ · • · · • win perform 
21 statiS1lcal analyses; the results will be included in the Annual Cui ·pra GrQU'lDw 111'!1 81 pQ(t 
22 In summary form, and will also be provided to NMED as specified In Permit Part 5. 

23 .. L·..:;5~c__,~~~~' 
24 

2s Data collected from this DMP will be reported to NMED as specified In Permit Part 5..lD...!.t!.!l 
26 ~nnvlli.Cv.!JJbr Groundwl\tt!LBM2!!,.-a;t6 16 the EM ·~afla~ ~o 1· ,.R, The 
21 wmJl R will Include all applicable information that may affect the comparison of background 
26 ground-water quality and ground-water surface elevation data through time. This Information will 
211 include but Is not limited to: 

30 • ~ • n ..4ell configuration changes that may have occurred from the time of 
31 the last measurement (1.e., plug installation and removal, packer removal and 
32 reinstallation, or both: and the type and quantity of Ouids that may have been Introduced 
33 into the test weDs). 

:M ump1ng actMbes that may have taken place s&nce plbhca!lon of the last aMual 
3S report (l e., round water quarlty sampflng, hydraulic testlng, and shaft 
36 Installation or grouti~ ) tal ma) ha,e ta ~ r 
37 1 I 
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• A djscussjon of the onajns of abnormal unexpected changes jo the aroyndwater 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 oenod covered 
by the Annual Culebra Groyndwater Report !this may indicate chaoges IQ 
recharge/discharge wh1ch would affect the assumptions regardioa DMP well olacement 
and cons!jtute new information as specified in 20.4.1 .900 NMAC fincorooratJng 40 CFR 
§270.41 (a)(2)). 

8 • The results of the annual measurements of densities. 

9 • Annotated hydrographs. 

10 • Groundwater flow rate and d1recUon. 

11 • Potentiometric surface map generated using the follow1ng steps: 

12 

13 

14 

15 
16 

11 

18 

19 

20 

21 

22 
23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

Examine hvdrographs to 1dent1fy month hav1ng the largest number of Culebra water 
levels available with the fewest wells affected bv pumping or other anthropogenic 
events. 

- Convert water levels from subject month to eau1valent freshwater heads using fluid 
densities appropriate to the date. 

Fit trend surface through freshwater heads. 

Extraoolate the trend surface to the boundanes of the model domain used for the 
current Performance Assessment Baseline Calculations IPABCs! and define initial 
fixed-head boundary COQdi!ions based on the trend surface. 

Using the ensemble-ayeraqe Culebra transmiss1v1tv field used for the current PABC. 
optimize me model boundary heads to improve the fit of the model to the freshwater 
heads at the wells using optimization software interactively with MODFLOW. 

Run MOD FLOW w1th optimal boundary conditions fit. 

Contour MODFLOW head results on WIPP site. 

Compute part1cle path and traveltime from the Waste Handlino Shaft to the LWA 
Boundary. 

Data analysis that will accompany the potentiometric surface mao Will Include: 

• Measured versus modeled scatter plot diagram 

• Frequency of modeled head residuals 

• Modeled residual freshwater head at each well 

• Exolanations for modeled misfit residuals greater than 16.4 feet IS meters). 
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1 

2 

• Semi-annual groundwater surface elevation results will be reoo(,ted as spec1f1ed 1n 
Permit Part 5. Condition 5.1 0.2.2. 

3 • RaeieA~:~sliae spesiJie aata sellestea dwriA§ tl=le prevle~:~s year. 

<1 The DMP data used in generating the Annual Culebra Groundwater Report~ will be 
5 maintained as part of the WIPP facilftv Oeperating Brecord and will be provided to NMED for 
s review as specified in the permit. 

1 L·6 Records Management 

8 Records generated during ground-water sampling and water level §Fet:~na water s~Jrfaoe 
g el&lalien monitoring eveffi&.will be maintained in either !~project files_ at the Permittees 

10 facilitv or the Operating Record11~ the EM seetieA. Project files reseras will include, but are not 
11 limited to: 

12 • Sampling and Analysis Plans (SAP~) 
13 _• _ SOPs 
14 • Field Data Entry Sheets 
15 -cotC/S+bB& 
16 • BFA aAd CalC forms 
11 • GeniFaet Analytical Laboratory Data Reports 
18 • Variance Logs and Nonconformance Reports 
19 • Corrective Action Reports. 

20 Detection Monitoring Proaram monrtoring, testing. and analvtical data Tl:lese and all taw 
2 1 analytiGal resefEio generateel in senjunslien will:! gre1:1na v;aler sam~ng.and WLMP data 
22 gre~:~Aa water s~:~rfaee ele•1atleA meAIIenng will be matn!afned in the WIPP facility Opera!lng 
23 Record. elerea in lire resistant sabinal& ln-.I~A§ te tl:le Reserds~~ 
24 aAEI Di&f3e&ilien Ssf:leEiulo (RIQS) aFIEI will be maele available lor •nspest1an ~:~pen FeEti:IGSI. TM 
2s lellewin§ reserEI& will be tr:ansmitteEl Ia tRe PeFFRil:tees' Pre,eel Reee~s Serv1ses (PRS) ler len§ 
26 term stera§e 1n asserelanae wltl:lthe RIDS. 

21 ---ffislrurnent rnaiAtenanse ana saliGrallen reoords 
20 • QC sampl&4ata 
29 • Gei'IIFel sRaFls ana eals~:~lallon 
30 • SaR~J'IIe trasiiiR!:J anel sent rei elaswmontahoo 
31 • Rattt analyt1oal res~:~lls. 

32 b 7 Pretest OraaAii!alion aAef Reseens1b1hties 

33 b 7a !;n .. ·1renrnenlal Men1terina Manaaer 

S4 The liM Manager will be fesponsiele fer lha e .. •eraU Elesign anElimi'Jiomenlatien elll=le DMP, The 
ss EM Manager w~l Elevelep anEl af3prove SI'JO&ffis prosaa1:1res all DMP aall\'llles, anEl will r8\liew 
36 and 3f'!f'!fOVO J'lfO§FarnFRalio repeos. Th&-~ Mana§er will pre11+8e~rs1gl=ll el 3flf'IFEIJ'IFiats le..,ele 
37 et aeeperation and sens~:~ltalion betweoA tl=le 5i:M Seallon anEllt:le Stale of Ne'Y Moauae 
38 FegarEhng efwtrenmonlal fFIEifliteAng anEl w1U revise lhe 01'. sest1oA oJ ll:le DMP. 11 neeeSGafY; afla 
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1 sutJmit-HJM&Ic.no-a!H!oemliHRO!JiJtGatl9fl& as Sfi'EdVrd lfl ;!Q .c,1,900 N 
2 ~ 

3 
4 

s The M Mao~ Will tallllr.hm+Wmu~hhsaheAGf.ilena-aoo.tr lflti'Vf llllfemf!At l<:lf II 
& 9M~»oonoot.-+h&-t:M-MrtrtlHJ';)r will a&stue that eeslheA EI96G"Pit9A&Iol led-.oMP 
1 poroonool r~ adG(imttoly prepa1~cJ ~ MaAager aAf11914eamleader will NV~ thai 
e tfalnl~ ~mod--efJo..ertt!ldMdual&asts Ia matA~iA an aeelil~bkl'-~ Pf~!OI8l1Gy by.ell 
g oow~~M.lFDFy-QMP tlt#Hiooby all pen~aReRI GWSP61dll. T~Manu ~~ ~~ 

10 thai dooum nl 1.1 Ia •ng IJ..&i f~ tra•n!A§~ ptepefly Moo~ f U In 
11 W!ll #t lof-!~1mii1GEI6 •A IAa MOC Te&AAteal TraiR!AI}-Soo 

12 ppotnl a QMR T~ ~~ a~ 1"4GIO :Zoam 
13 ~ 

14 

IS 

16 
17 

18 

19 

20 
21 

22 

23 

24 :n Held 1 m men f will-oon&1&4 ~ oAe er mere ss•eRI~INef 1 1 ho 
25 w!U-~poll(,IOO~J~GO!leGI•BA, 1:\aAdliAg, GhtW•~ Pf~IIO noma~ 
26 &I litPH>PflakH1.-mt-Moe16rand&efflpleltaA ar ~pie IFaslotAfJ ~me+ltal1&*-tfn001-4M 
27 dtraGIIOn ol II ~-oam leader r IIHKiCOfdaOGe-With-lhi&-GMP-aAd~"oolaled hold pi<X".e<ft~U}G, 
28 l.ho-U&Id wam ~P ~ri'Mifllatn , -aFie eRswre flfaper sali9rallen.ol ~~ntlAI~I(~~~~ 
28 eaW tl l! I UIIA{J 11-!81-CII heaiiiHWlQo&af~ll b f'IOI t 11111006 :fh 
30 l~e~ m ¥o4U -dt e&kHRe 
31 m--l:eei;lef.*llfOOdlt:l 

33 
34 

3S 

36 

37 

38 
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3 ~~~~~~~~~~~~~~~~~~~&*~~~Nal~~~4fle 
4 ~~ - ief:lf:)I-4"Ni'R~R OIOEHEH€16019A6ilb!E!-4&1-fMM1eA~aP<il¥&.e&-~ 
5 ~~~~T tioo4-Gamp 
s tlandllniJ nd ~o<'lyr-analyt~-fOO~temai.QC..Gala ...AEldltu_maiiVJ- th&llt9Gfai0Jlf Will 
1 BM!yze OC &affiJ)Ie&-~H.I~~~~'ne plaA aAEitls ewA m**ool.QC.pFegram-~le~a 
8 o~ nalyt!O.ll oou~ pf-001 10~Q geAerates 9lli61Se la8of<lto'¥'¥'.t:eptaooe ltm~lfr.will 
11 ~-M ln\Mt6titldlfOil-GAddl~lf{lf)J iate , oorrest..,•e aslleA, as ElifGG4oo~R&-EM-MafiO{JOfr 

10 ~~ bOf.aiNy-w!ll f~.IOf~"lfH:tlt&-<lfiRe 9A'ItreA~eRiakaffipl&amJ.QG.euAlpiHAalWEMHIRG 
11 ny OO<iCG6afY ' 1 hat v.ere I!M!"'e•meEI lA l~t< .wens. I !-mGt&~ 
12 1;4 loHI•IfireRI aRa~eGl, ee~ ~ v'~~'GetJOOGlbillitlE~ 
13 I 

14 

15 
16 

17 

18 

111 
20 
21 
22 

23 L:.:. Oua§tv Assurance Beaulrements 

24 - . Quality Assurance (QA) rr· ~WI~0 o•e~ W~AP~JeRt.W~ 
2S · ..._.. .. 00 Fl'lail'll31F100 lA' ~p~~ 
2s equlrements specific to the DMP are pC"esented in this section. 

21 L-7g8a Dato Quality Obtecltv~ and Quahty Assurance ObtectiyesQA prvatam Qvep,•ffiw 

28 ll:le Q,~ PHlfl~~._>lop'iK.I to ~hal iAieg~=~ty aA€1 qwa~~~fof-ell 
211 samp~ooled 110<1thal ~~·P~lt-aHEI reoorels w•ll 9& ~talrlW 10-ao&eff~tn 61JA 
30 ~kilaA98. T~~he&tieta ~walily ebjestl'le& (OQO}, Hili) 
31 "'G&&& IG•-oeneraitAiJ aR6 F'1'1o1i"'lalf'IIFiiJ ~ 

32 ~teehves 

33 ("'h 1... · OR · I '' DOOs. are qualitative and quantitative statements that specify the 
34 quafity of data required to support project decisions. DOOs~ c · ~ · estabriShed to 
3S ensure that the data collected will be of a sufficient and known quaflty for their Intended uses. 
311 The overal 0001 for this D Lill.....:,hown , the fo Ch.J!lQ e~;.l""' 

Qelect!Oo Momtormg Proarnm 

38 Col ~ct I!CC\JU!!! Md del!ms ble data of known ooafry that wm be suff!C ant 10 assess ttm 
» concwtra!lons or conshtuents '" the groond.·,ater undertymg the W!PP fac•lny 
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'l • wl 20!2 

L-7af1 M•t Water Level Monltonno Prooram 

2 Collect accurate and defensrble data of known auahtv that wr!l be sulhcteot to assess the 
3 groundwater flow drre1;L10n and rate at the WIPP facrllly. 

4 L-7at2l Qualii.1..._Assurance Obtectrves 

s Quality Assurance Qb,ectiyes !QAOsl for measurement data have been soec!fled In terms of 
a accuracy. precision. completeness. representativeness. and comparabllitv. 

7 

8 

9 
10 

11 

12 

13 

14 

15 
16 

17 

18 

19 

20 

21 

22 

23 

24 

L-7a8Qf?~lh 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 cartbratlon standards, laboratory control samples, matrix spike samples, and 
surrogate spike revovene;;:~ • The bias component of accuracy is expressed as percent 
recovery (o/oR). Percent recovery is expressed as follows: 

%R >= (measured sample concentration) x 100 
true concemrarion 

25 L·Za8b!21Hil!AI Accyracv Oblectives for Field Measurements 

26 Field measurements will include pH, Specihc Conductance tSC}, temperature, En~ 
21 9!!!l!.!h:r 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 befOI"e 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 fac1filJ SOPs~~ ~. AQ<jQ?q contains 
34 instructions that outline protocols fOI" maintaining current calibration of ground water surface 
35 elevation measurement instrumentation. fa ~fC~'~' ~e~ISAA4i 1 ... . I(!! ·~ 
36 n& " 4- If' Qlo qPOOJEi, 

PERMIT ATTACHMENT l 
Page l-38 of 6+54 



2 

3 
4 

5 

6 

7 

8 

9 
10 
11 

12 

l ·7a89(2f)(ji)(Bl 

Waste Isolation Pilot Plant 
Hazardous Waste Permfl 

~"" aG 29HlJanuarv 1 2012 

Accuracy Oblectives for Laboratory Measurements 

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

L-7a89(2lliil Precision 

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: 

!(mea.wred value sample I -measured value sample 2) 
RPD= xJOO 

avemge of measured samples I + 2 

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

14 Specific conductance. Pre&lsieA Qf fiele measwFemeAl& ef waleF '4Wality paramele~ will meet er 
1s OMGeeEI mqw1reEI ropoftif19 ltWel~pH, and temperature, arui-eptlanally Ell will be measured 
16 during well purging and after sampling. SC measurements will be precise to :t10% pH to 0.10 
17 standard ~unit. specific gravity to 0.01 bv hydrometer and-aM temperature to 0.10 degrees 
1e Celsius (0 C). Water-level measurements will be precise to± O.Ql ft. The precision of water 
19 density measurements. when measured in the field using down hole instrumentation. will be 
20 determined on 9 welt-by-well basis and aa9-wtll result in no more than a± 2 ft of error 10 the 
21 derived fresh-water head., ~h te 10 fAII~ft~ 

22 L·7a8a(2llii)(Bl Precision Objectives for Laboratory Measurements 

23 Precision of laboratory analvses will be determined by analvzing a LCS and a lab control 
24 sample duplicate l LCSDl or bv analyzing one olthe field samples in duplicate deoending on the 
25 regurrements of lhe particular standard method. The orecrslon ts measured as the RPD of the 
26 recoveries for !he spiked LCS/LCSD pair or lhe APQ of the duplicate sample analysis results 
27 PFeGt&teA ef la~erateFY aFtalyses will ~e asseseeEiby pefierFRIA!J I he same aAalyses lwiae eA 
28 lCSs w1tf! e.aah aAalylisal balGh assessee al a FAiRimt~m IFeql:feAsy el $ tA 2G gFei:IM water 
29 samplas fer nenraerelogtGat ~aFamelef6 ana 1 FA 1Q ler FCKilele§teal paraFRetefs The laborat'*Y 
30 WIU deleFffltRe-aAalytisal prGGI6IOR aentfGIIimtla by ~er4ermrA!J repliaale analyses ef seAtJGI 
31 samples PFasiSieA meas~;~remeAte will ~e e!f13Fesee€1 as RPO Laboratory analytical precision is 
32 also parameter dependent and will be prescribed in laboratory SOPs. 

33 L-7a8a(23Hiill Contamination 

34 In addition to measurements of precision and bias, QC checks for contamination will be 
3S performed. QC samples including trip blanks, fiefd 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 ot 1 sample per sample shipment. Reid 
blanks wlll 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, 1999lQB t-) and "National Functional 
Guidelines for Evaluating lnorganlcs Analyses" (EPA, 2004~). 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 anatytes of Interest in um1bQs! 
blank samples may be used to disqualify some samples, requiring resampling and additional 
analyses on a case-by-case basis. 

L-7a&e(g4)1ivl 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 conection process. 

Occurrences that reduce the amount of data collected include sample container breakage 
aunng sample sh1omeot or in the laboratory and data generated while the laboratory was 
operating outside prescribed QC limits. All attempts will be made to minimize data toss and to 
recover lost data whenever possible. The completeness objective for analvs!§ ol Part 5, Table 
5.4a parameters A~Gn116ali'Rea:;~:~remeA~ lhe•. f' el9 ro¥~eaoctFe'PeAie, will be 90 percent and 1 00 
percent analysis of Pan 5. Table 5.4.b hazardous constituents . ..fe. ~•llb-31 rnea~~&-#-o.-: 
oomf;lli.:IFI69 eat~lf the completeness ~bie(;hve lor Part 5 Table 5.4 b har.ardous 
con§l1tuent§ is not met, the Permittees W•0 Q EM Mznag9' will determine &~98Aa~ 
Pe~H!e£. the need for resampling on a case-by-case basis. Numerical expression of the 
completeness (%C) of data is as tallows: 

%C = 1111111/Jer of accepted samples x 100 
total number of samples collected 

L-8Zall!2fi)(V) Bepresentatiyeness 

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

For wate1 leyels and denst!v. reoresentahyeness •s a guall!al!ve term that descnbe§ the extent 
lo which a sampling design adequately reflects the environmental conditions of a s•te. T~ 
SOPs lor measyremenl ensure that samples are reoresentat1ve of stte cond•hons 
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2 Comparability is the extent to which one data set can be compared to another. Comparability 
3 will be achieved through reporting data io consistent units and collection and analysis of 
4 samples using consistent methodology. Aqueous samples will consistently be reported in units 
5 of measures dictated by the analytical method. Units of measure include: 

6 

7 

• Milligrams per liter (mg/L) for alkalinity, inorganic compounds and metals 
• Micrograms per liter (IJg/L) for VOCs p,nd semtvola!lle lorqgnje compounds lSVOCs). 

8 Qulebra aGround-water surface elevation measurements will be expressed as equivalent 
9 freshwater elevation in feet above mean sea level. 

10 L-7b8e Design Control 

11 The approved 9f9~EI water ~anileFing s~ste~ ·~~~as design for the DMP IS spec1fied 10 this 
12 Permit. Modifications to the DMP will be processed in accordance with eEl aAEI will I;Je 
13 ~Radle FReel sf)esiliaatieRs 964aelisl:leEI •~'~ 20.4.1.900800 NMAC (incorporating 40 CFR 
14 §§264 ~WbJJ.llt F and 270.42}.264.61)1 IAFBY§R 264.603). 

t5 L-7c8e Instructions. Procedures. and Drawings 

16 The Pf&¥.isiens and resf)8A&ibllltles lor lhe preparation and use of instructions and procedures at 
11 the WIPP tac11ity are outlined in !b§.WIPP facilitv document WP 13-Hsee Table L-3). AAA>f 
18 activities performed for the DMP §fewnEI water FReAiteriA!if that may affect ground-water..&ru.!! 
19 ~will be performed in accordance with eeeY~ented aREI approved procedures which 
20 comply with the Permit and tile reqwlre~enls or 20.4.1.1300NMAC finserparating 40 GJ:R §264 
21 StJa~ar:t F) . 

22 TeGI=Inttal ~resedt~res, as s~eGIItee elsewl=lero iA tf:lts DMP. l:la..,e eeen ~elef)oo ~or eaeh 
23 ~~:~alily aftaGung lwnst1en pet=leFmed IGf gJewnEI water FRenileAAfiJ. nte l eGRRtsal ~~eseEiwres 
24 IIAiqlle IG lAo OMP will tie SGRlfelloo by lhe ES&H at WIPP The presee~;~res are swffis1~ 
25 elela,JeQ-aAe tnsi~:~Eie. wtlen awliGatlle. q~;~al'lklalive er qt~alllatl\le aooeplanoe Gfllefla, 

26 Presedt~Fes were ~repareel lA asserEiaAso wit~~tsll'l 1.6l1PP Ef86HFRORI WP 1a 1 A 
27 s~;~rrent re•Jt&len at 1h1s doow~eRI will be ~atnlalnea IR IRa WIPP OperaltR!J Reserg 

28 L-7d8e Document Control 

29 Perrmttees OesY~eAl seAIJels will ensure that the latest approved versions of WIPP facility 
30 ~will be used in performing ground-water monitoring functions and that 
31 obsolete materials will be adeauately idenhfied or removed from work areas. 

32 b~f CeAIFel ef 'Nark PreGeSGes 

33 Presess soolrel Fe~t~lre~J~eRis, efe11Ae9 lA WIPP Efes~:~FRaA4-WP 13 1 are met, aAd wtll seAhAI:Ia Ia 
34 l:le ~at, fer IRis OMP. A e~;~rreAI Fe~·tsioo el IR16 elas~;~rneRI will ee rnaiRiaineeiiA IJ:le WIPP 
ss 0f)er:ahA~ Roser~~ 
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L-7r Jlnsoectloo and Surveillance 

2 

3 

4 

5 
6 
7 

8 
II 

10 L·718h Control of Monjtorina and Data Collection Equioment 

u WIPP document WP 13-1 1 ~ Tabla L·3l outlines the basic requirements for control and 
12 calibrating monitoring and data collection (M&DC) eqwarnent. M&DC equipment shall be 
t3 properly controlled, cafibrated, and maintained according to WIPP ~.Q· ... -, b' 
•• _ P t ~ to ensure continued accuracy of ground water monitoring data. 
ts Results of calibrations, maintenance, and repair will be documented. Carlbratlon records wiU 
111 identify the reference standard and the relationship to national standards or nationally accepted 
11 measurement systems. Records will be maintained to track uses of M&DC equipment If M&DC 
•• equipment Is found to be out of tolerance, the ~ipment wi1J be tagged and it wAI not be used 
'" unbl corrections are made. . ~~ 
20 -~~ 

21 L-7t Control of Nonoooformioa Conditions 

22 . t WP 13-1 1see Table L·3). espeGillOO..fJlt~lf.K""•iJSEMJ.a 
~ -~~~W$~~a~·~a~e~&~·a~a~'~~h~~~~~~~-~~~· 
24 r+J.·~eete6 •e \lle 0\CA w.' '\k qtJ · • 
25 . 1 f quipment that does not conform to specified requirements will be 
26 controlled to prevent use. The disposition of defective items will be documented on records 
21 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. A4 vut·•'l • ..,,,...~on <>111116 EJoournoot-wil~tR~IAea •~ th .WIPP Ofi0.4tlf'l<i 
30 Reoord 

3t L·l hB! Corrective Actjoo 

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 ~ 
s. WIPP L c t are out~ned in WIPP document WP 13-1J§g,e Table L-3). Cond~lons adVerse to 
35 acceptable quality wal be documented and reported in accordance with corrective action 
311 procedures and corrected as soon as practicaL Immediate action will be taken to control wort< 
37 performed under conditions adverse to acceptable quality and its results to prevent quaDty : I degradation. .. - J-&e . 
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2 WIPP document WP 13-1Csee Table L-3 outlines the policy that will be used atJ!:lf WIPP ~ 
3 regarding identification, preparation, collection, storage, maintenance, disposition, and 
.. permanent storage of OA records. A Gl:lHePt FSW619R al Uus deSI:l"'enl .,.,..u ba A"'~·~ 
s WIP~ 

a Records to be generated in the DMP will be specified by procedure. OA and RCRA operating 
1 records will be Identified. This will be the basis for the labeling of records as "OA" or "RCRA 
a operating~" on the ~®omental Mo01tor1nq Records Inventory and Disposition Schedule 
9 ~. 

10 ~iiHiow~lhe-febult~JGGeE:Iuu~&'CindWtll~ull¥;tenl 
11 l~lal&-lfl&Hall ~ty-felal~ Thtt ~QGGrd& wiJI be-ideAI.u.ol leg~ 
12 -oo~~ 

13 
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Table L-1 
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~~It? 

Hydrological Parameters for Rock Units !Above the Salado at WIPP 

- -- -

Unit 
Hydraulic 

Conductivity 
Storage 
Ceel~t Thickness Hydraulic Gradient 

Sanra Rosa 2 x 1041 to 2 x 10"6 ~IHi Olo91 m 0.001 (5) 
mls (1) (2) sap.61~ 

tf;~-h,;lm 

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

(1/m) (2) 

Forty-nlner 1 X 10- IB to 1 X 10"11 specific 13to23m NA(6) 
mls (anhydrite) storagE! 
1 x to·D mts 1 X 10...S 
(mudstone) (2) (1/m) (2) 

Magenta 1 X 10-l!StO 1 X 10'65 Specific 7to8.5m 3106 
m/s (2) stora~ 

1 x to·$ 
(1/m) (2) 

Tamarisk 1 X 10"1Bt0 1 X 10"11 SpecKle 26to56m NA(6) 
mls (anhydrite) storage 

Rustler 1 x 10-e m/s 1 x to" 
(mudstone) (2) (1/m) (2) 

Culebra 1 x to-a to 1 x 10"55 Specific 4to11.6m 0.003 to 0.007 (5) 
m/s(2) storages 

1 X 10" 
(11m) (2) 

Los 6 X 10"16 to 1 X 10"13 Specific 291o 38m NA(S) 
MedailosYA m/s 1.5 x 10 11 IO storage 
~ 1.2 x 10"11 m/s (basal 1 X 10"5 

jo.l..ef intervaQ (1/m) (2) 
~ 

Matrix characterisllcs relevant to flufd now Include values \JSed ln this fable such as permeability, hydraulic 
conductiVIty, gradient, etc.) 
Table Noles: 
(1) The Santa Rosa Formation Is not present In the western portlon 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 
hydrostratlgraphlc unit. 

(2} Values or ranges of values given for tllese entries are the values used In tllre&-dlmens!onaJ regional 
groundwater flow modeling (Corbet and Knupp, 1996). Values are estimated based on lileralure values for 
similar rock types, adjusted to be consistent with sll&-speclfic data wllere available. Ranges of values Include 
spatial variation over the WlPP site and differences In values used In different simulations to test model 
sensitivity to the parameter. 
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f3)-+~.f¥dlttt:!'S ~~~>·~ lleff> lt' .. l,,.~~·)ltl!e SeAia Re6a 16 esl!mitlod ~~ 
~··"'ltf is !l>e ~Fe9\1c;l ellA" lf! 16~111&-j!fB!ib6!1YB·Ifll8fWII-41~~!lWI!y
lllh;kRB&& !lillie Sanll! Rebd 16aM<mat9!j to be aGmelelf.<tl ~~~'ldiOOiallqeet 
~~ret:la&eEleRIIlera!lg!lelll~~llOOi;.ll\l~~~ 
{ IQQii)ler Lhe ee!Rili!IOO Qewev loa I QITfla651& WRit. 

~&-4il~~t~~~l)' 111 ll=le eewey Lalla as esliFMIOO ler llle&eflle• all~ • •le 
ltilll!lfl!ot.b" 11'/16 Ills ~rell!IGI91 ~lllk,I(Re66 eltlle !lf9£h!S"'B IRISPolal ~kri!jlillal:lli& t;aAEII:IGINII'J 
Thibk~elll!e Qewey Ldk& 16 86hlllalflEI•eee 149 <RGiafl> alllle bB~I~U'le-WIPP-611e,-.a~~ 
EI91WOO lf.an&FRI661VIIle6 are llaseQ &A Ill& ra~11~s &ell6116IP•il'l ·•aiiiB& YseS by Camel BREI KRI#IlJl 
f4.00&~ ler IRe &eFRt!IRe9 Qe·vewlalletfr•~ 

~J!'IYdJ~u.!)c_gr!!_dLe[lljs_a_ djl!)eJl~k!n!e~ t~rm_d!!~!l~n_g_c~a_nge_ll} ~h!;!!;!I!;!VJl!!OJl..9l h_y~r~~llf! 'l&.!IQ Qi'{i<!llif !>~ ____ • 
change In horizontal distance. Values given In these entries are determined from potentiometric surfaces. The 
range ol values given lor 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 the Santa Rosa Formation is absent or above the water table In most of the 
controHed area, and that the concept of a horizontal hydraulic gradient Is not meaningful for these regions. 

~J _Fl9w Ln _UI.'IIts .. ot Vjlf.Y joJi_hy<!~uJI., conctugllvi.!YJs slo~ ... ~nfl Ptlrnarily Vl!rt!cal! 1) !! g~nf~t ol ~ !IQI'~~n!B! ___ .. __ 
hydraulic gradient is not applicable. 

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

v ~ 

-

lntttllatlon Frequency 

Ground-waler Quality Sampling 

QMW .f.MI:I-•t•lfil"""'t~ · 'o Af>omiannually 

Allilll"" WIJ:UI "'''Yil'llotll·"" .......U. OA~· at,.,.~, ... ~ ·•"r 
Ground water Surface Elevation Monitoring 

CI~OM!l4 · " · t Monthly and prior to sampling events 

UWllltllllL'*l~ ~ Monl.hly 

.. -· ... . ~~ 
&liN 
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~ I 
Number 

WP 02·EM1005 

WP 02·EMt006 

WP02·EM1014 

WP 02·EM1021 

WP 02·EM10Z6 

WP 02·EM3001 

WP 02·EM3003 

WP.02-RC.01 

WP I~AD3029 

WP 13-1 

I Ill 

Tat-tel._-, 
§H!Qdnrd Q(!erall!l!J f!~uru !el!lic:.abl!! to t!:Jo DMP 

Tltle/Descrlptlon 

GroundWater Serial Sample Analysis: This procedure provides general Instructions necessary to 
pertorm field analyses of serial samples In support or the DMP. Serial samples are collected and 
analy.zed at the Reid laboratory lor llald Indicators. Serial sample results hatp determine 11 pumped 
groundWater Is representative of undlsturbed groundwater within the lormallon. 

Final and Serial Sample Collection: This procedure describes the steps for colleoUng groundwater 
samples trom the DMWs near the WtPP facility. Serial samples are collected and analyzed at the 
Field LabotatOIY unUI stabilization or the lleld parameters occurs. Final samples for Resource 
Conservation and Recovery Act (RCRA) analyses are coftected and analyzed by a contract 
laboratory. 

GroundWater Level MeasurefT!ent: Thls document describes the method usad lor groull<tliater 
level m&BSUrements In suwort or groundwater monitoring at the WIPP laclllty using a portable 
electronic waler·level probe. 

Pressure Density Survey: This procedure defines the fleld methodology used to determine the 
average density of fluid standing In the well bores or grounti'Naler·levet monllortng wells. The data 
derived from the survey are used to calculate equlvalentlresnwater heads at non-datecUon 
monitoring wells. Because most pressure densities are obtained by Sandia National Laboratories 
via press111e transducers lnstaled in wells, tills procedUre Is used to obtain pressure densltles at 
wells not equipped with fiXed transdlcers. 

Water Level Data HanctUng and Reporting: This procedure provides lnsll'uctloos on handling 
water level ctala. Data are colleded and I'BCOfded on field forms In accordance with WP 02· 
EM1014, This procedure Is lnltlated when wells In the waler survellance program haVe been 
measured lor a given month. 

Administrative Processes lor Environmental MoniiOring end Hydrology Programs: This procedure 
provides the admlnlstraiJVe guidance environmental monitoring persoMel use to maintain quaHty 
control associated with envlronmenlaJ monitoring sampling and reporting acttvilles. This 
actmlnlsllallve procedure does not pertain to volallle organic compound (VOC) monitoring, with 
the exception of Section 5.0 Which pertains to the regulatory reporting review process. 

Data Validation end VerlficeUon of RCRA Constituents: This procedure provides lnstruc11ons on 
pertonnlng verification and validation of laboraiOIY data containing the analytical results of 
groundWater monitoring samples. This procedure Is applied only 10 the non-radiological anaJyses 
results lot compliance dale associated Wltll the detection monitoring samples. The data reviewed 
for this procedure Includes general chemistry parameters and RCAA constituents. 

Hazardous and Universal Waste Management Plan: This plan describes the responslbllllles and 
handling requirements for hazardous and universal wastes generated at the WIPP facility. Ills 
meant to ensure thai these wastes are properly handled, accumulated, and transpor1ed to an 
approved Treatment, Storage, Disposal Facility (TSDF) In accordance with applicable state and 
federal regulations. U.S. Department of Energy (DOE) Orcters, and Washington TAU Solutions 
LLC (WTS) policies and procedures. This plan Implements appllcable sections or 20,4.1.100. 
1102 New Mexico Administrative Code (NMAC), HBZ8rdous Wssla Ma/lagamen/ (lncorporadng 
40 Cor1B of Federal Regulafions {CFAJ Parts 260·268 and 273). 

Calibration and Control of Monitoring an(! Data Cot~n Equipment; This procedure provides 
dlrecUon for the control and cafibratlon of Monitoring and Data Collection (M&DC) equipment at 
the W!PP lad«ty. and ensures traceabiUty to NIST (Natlonllllnstilule or Standards and 
Tecl)nology) standards, lnternallonal standarcts, or Intrinsic standards. This procedUre aJso 
establishes requirements a.nd responslblDdes lor identifying recall equipment, and lor obtaining 
calibration services tor WIPP lacl•ty M&DC equipment 

Washington TAU SofuUons LLC Oual ty Assurance Program Desalptlon: This doctlmenl 
I h!:Ztlshes the mlntmum quality requirements for Management and Operall!lg Contractor (MOC) 

rsonnel and QUldance for lha develooment and lnlDiemenlatlon of OA oroarams by MOC 
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WEU.ID 

AEC·7 

C·2737 

EADA·9 

H·02b2 

H·03b2 

H·04bR 

H.05b 

H.Q6bfl 

H-o7b1 

H-9bA 
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SNL·16 

SNL·16 

SNL· 17 

SNL·18 

SNL·19 
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WQSP-4 

WCSP·S 
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WIPP·II 
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2 

3 

4 

s 
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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 
ltl!!lli9l:laAtt 16, 
1994 

September 6 
~aAG 12, 
1994 

October 2Jl-l-
lhroughaAtt 26, 
1994 

OctoberS 
througha+ll1 1 0, 
1994, 

October 12 
lhroughaAG 
1!!9, 1994, 

September 26 
throuol1afl4 
October3, 
1994 

Table L·5 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

UG''BIIlllerag 2Q1QJanuary31 2012 

Details ot Construction for the Six Culebra Detection Monitoring Wells 

TOTAL 
DEPllt 

DEPllt 
INTO LOS 

feet (meters) 
MEDANOS 

bgs 
feet 

(meters) 

737(225) 15 (5-) 

846 {g§_~ 
Q) 1 2.3~) 

880 (268) 10(~) 

800(244) ~ (~) 

7 
681 (208) ~~) 

616.6~ 
.L~ {3) 1-Q) 

DRILLING DEPlltS CASING 
feet (metens) b!ls feet (meters)_ bgs 

INTERVAL 
DEPllt FOR 

FOR WITH AIR CORING Sin. 
SLOTTED CASING 
SCREEN 

69§3 
69§Ml lo737 

737 (22,?4.6 702 to 727 
(21g~) 

(21l+to 
) (214 to222) 

225~) 

800to846 811 to 836 800(244) 
(24410 258) 

846(258) 
(247 to255) 

8338Q (2~ 833to 88~ 844 to 869 
198) (254 to268) 880 (268) (257 to265) 

740:e to 798 764 to 789 
740(226) (22~ to 800 (244) (233to 

243) 24Q1) 

64B+G~ 648to676 646 to671 
~) (198 to 206) 681 (208) (197to205) 

~to 
5~(1 617i 

61!6-e {188) 
581 to606 

731--la) ~to (1nto185) 
188) 
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PACKING 
feet (meters\ bas CULEBRA 

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

INTERVAL 

640to 651 
651 to737 

699 to 722 
(195 to 198) (198to 

(213to22~) 
2224:6) 

790 to 793 793 to 846 810.1 to833.7 
(241 to 242) (242 to 258) (247 to 254) 

827to830 830to 880 844to 870 
(252 to 253) (253 to 268) (257 to 265) 

752 to755 755 to 800 766to 790.8 
(229to230) (230to 244) (233 to 241) 

623 to 626 626 to681 64810 674.4 
(190 to 191) (191 to 208) {198 to 205~) 

567 to570 
(173 to 

57010616.6 582 to606.9 

17!~) 
(174 to 188) (1n to 185) 
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Ne'lam~er 30, 2Q1QJanuary 3 1. 2012 

Table L·.§4 
Analytical Parameter and Sample Requirements 

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

BOTTLES 

Indicator' Parameters: 

• pH - 25ml:~. Glass Field determined No? 

• sc - tOOmli Glass Field determined No . TOG 4 l5ml2 Glass yes No . ~ d ~ Glas6 yes M:. 

General Chemistry 1 1 Uter Plastic Yes No 

Phenolics 1 1 Uter Amber Glass Yes No 

Metals/Cations 2 1 Uter Plastic Yes No 

voc 4 40ml Glass No No 

VOC {Purgable) 2 40ml Glass No No 

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

BN/As 1 ¥z Gallon Amber Glass Yes No 

TCLP 1 1 Uter Plastic Yes No 

Cyanide (Totall 1 1 Uter Plastic Yes No 

Sulfide 1 250ml Amber Glass Yes No 

Radio nuclides 1 1 Gallon Plastic Cube Yes Yes 

1 = RCRA Detection Monitoring Analyt.es 

2 =As specified In Table 4-1 of the ACRA TEGD 

3 = Reduced ho.ldlng time oft week lor W IPP-specilic Divalent cation 2 samples noted in the GMD 

(17) 
PRESERVATIVE 

Field determined 
Field determined 
HCI 
~ .. ~ 
HN0,,4pH<2 

H~04, pH<2 

HNO,, pH<2 

HCL, ph<2 

HCL, ph<2 

HCL,ph<2 

None 

HNO,, pH<2 

NaOH, pH>12 

NaOH +Zn 
Acetate 

HNO,, pH<2 

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

Note. Dev1ahons lrom this table 11re allowed with prior approval by the NMED 
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{18) 
HOLDING TIME 

None 
None 
28dayf 
Uay6 

not specilied in 
DMP 

not specified in 
DMP 

6 months2
,
3 

14 days2 

14 days2 

14 days2 

7 days2 

14 days2 

28 days2 

6 months2 

Fonnatted: L.efl;, Indent: Left 0.46", No 
bullets or numbering, Tab stops: Not at 0.69" 
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RFA Oontrol No. 
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S.mplel.oCIIIIDn .,d Dale.,dTime Sample Type Corllllner T)'IMI 
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REQUEST FOR ANALYSIS 
{MOC Name and Address} 

VOC Monltorln~ Progra ,,_ ___________ _ 

Purchase Order No. _ _____________ _ 

Serial No. Sample No. Cof.CNo. Sample Type 

~A~~--------------------------------
~~n~l~.------------------------------
Dale Semple Shipped -------:--------------------

Lab DuttlaliOn ------------------------------
laboraoryContact ________________________ _ 

Send Lab Report To•--------------------------

Date Report Requhd ---- -----------------

ProjectCont.ct --------------------------

Projec\Contact Phon.~. --- -----------

Sample Pressure Preservative Contract-specific Special 
Testing Instructions 

1\JRNAROUNO TINE REQUIRED: (Rush must be ~prolllld by appoprlata Menageo1 NORMAL __ RIJSH_(Subjed to nah sun:ha11Je) 
POSSIBLE HAZARD IDENTIFICA110N: (Piaue lndlcelll H sampla(s) are haza!dous matarlala and/or cortaln ~gh lewis of haz:an:loua subslances.) 
NONHAZARQ___fi.AMMABl£____SKN IRRITANT____HIGHl Y fOJ(Ic:...__siOLOGICAL-.....OTHER 

SAMPlE DISPOSAL (Please lmllceledl~ d s~le bllawtn9 analylls.) RET\JRN TO CUENT.---OISPOSAL BY lAS-- (Plane Si>ttdfy) 

FORLASUSEONLY 
REO:IVED BY _ _ ___________________ ___ _;_ ________________ DATE/T!ME ----------------
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2 VOLATILE ORGANIC COMPOUND MONITORING PLAN 

3 N1-1 Introduction 

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

7 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 N 1-2 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 
1s panel: 

11 • substantial barriers 
1a • bulkheads 
19 • five additional monitoring l.ocations. 

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. ~tlaber OOA~~ItFiexible 
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 Nl-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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• the waste side of the exhaust bulkhead, 
2 • the accessible side ot the exhaust bulkhead, 
3 • the waste side of the intake bulkhead, 
4 • the accessible side of the intake bulkhead. 

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

8 N1-3 Sampling Frequency 

9 Sampling frequency will vary depending upon 1he 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 N1-4 Sampling 

1e Samples for hydrogen and methane will be collected using subatmospheric pressure grab 
11 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 N1-5 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 
21 that described by Compendium Method T0-15 (EPA, 1999). The vacuum of certified clean 
2a 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. 

3o 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. 

PERMIT ATTACHMENT N1 
Page N1 -2 of 11 



2 

3 

4 

ATTACHMENT 0 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

January 31 2012 

WIPP MINE VENTILATION RATE MONITORING PLAN 

TABLE OF CONTENTS 

5 0-1 Definitions .............................................................. ....................................................... g4-
s 0-2 Objective .................................................................................... ................................... ~ 

7 0-3 Design and Procedures ................................................................................................. ~a 
a 0-3a Test and Balance ............................................................................................... ~a 
9 0-3a(1) Test and Balance Process ................................................................ .;l2 

10 0-3a(2) Test and Balance Schedule .............................................................. §3 
11 0-3b Running Annual Average of the Total Mine Airflow .................. .......................... ft4 
12 0-3b(1) Monitoring Total Mine Airflow .......... .. ............................................... §4 
13 0-3b(2) Calculation of the Running Annual Average of Total Mine 
14 Airflow .............................................................................................. §4 
15 0-3c Active Disposal Room Minimum Airflow .......................... ..... .............................. §4 
16 0-3c(1) Verification of Active Disposal Room Minimum Airflow ..................... §4 
17 0-3c(2) Measurement and Calculation of the Active Waste Disposal 
1a Room Airflow .................................................................................... §& 
19 0-3d Quarterly Verification of Total Mine Airflow ........................................................ §& 

20 0-4 Equipment Calibration and Maintenance ......................... .............................................. .Q€i 

21 0-5 Reporting and Recordkeeping ................................. .................................................... .. Z& 
22 0-Sa Reporting ...................................................................... .. .. ............... " " ......... " ... z a 
23 0-Sb Recordkeeping .................................................................................................. z& 
24 0 -6 Quality Assurance ...... ........... ........................................................................................ ze 
25 

26 

PERMIT ATTACHMENT 0 
Page 0-1 of +a14 



2 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 
NI'Weff4~~Janua, y 31. 201.:t-2 

Table 

LIST OF TABLES 

Title 

3 0-1 
4 0-2 

Ventilation Operating Modes and Associated Flow Rates 
Mine Ventilation Rate Testing Equipment 

5 0-3 Active Disposal Room Ventilation Rate Log Sheet (Example) 
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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 
1s 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 F=ahrenheit). 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 (100 
22 degrees Fahrenheit). Then 

23 1 scfm x (560/492) x (14.7114.2) = 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 requjred ventilation rate in an active disposah oom 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 
ao provided in 0-3c(2) entrv to restricted access active rooms for the puroose of establishina 
31 normal ventilation js 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 
e repository 

7 • Maintaining a minimum of 35,000 scfm of air through the active disposal-rooms where 
8 waste disnosalts 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. 

t 1 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 
1s 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 eisposa~room(s) to ensure a minimum flow of 35,000 scfm 
19 whenever waste disoosal1s 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 
2s 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 tan pressure and quantity. This is done at the highest achievable airflow to facilitate 
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1 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 
a bottom of shafts or the gage and tube method. Airflow shall be measured using a calibrated 
1 vane anemometer to take a full entry traverse between system junctions. Fan pressure shall be 
a measured using a calibrated pressure recording device and pitot tube to determine both static 
g 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 

11 P=Rx02 

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 
21 changes. 

2a 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 
3.0 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 shaiJ 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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1 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 
1 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 tor 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 
11 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 
2s average monthly flow rate for the facility. 

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

21 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: Monthlv 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 Pem:~ibeo& wtU nol.fJy NM50 ~!tRIP &e~eA 
2 salendar days 1r either the minirnum running annual average mtno vefllilation oMhaust rate-el 
3 260,000 ssfm OF-a fftiflifnum aoti¥e fooru .. 'OfiiHation rate ot a6.000 soJ~ when wol1<e~E are 
4 p-1er.ent m lhe roem are nol aGhle¥o9: 

5 0-3c Active Disposal Room Minimum Airflow 

s I 0-3c(1) Verification of Active Oisoosal Room Minimum Airflow 

1 Whenever workers are present, the Permittees shall verify the minimum airflow through active 
8 £}16p9631 room(s) where waste disposal is taktng 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 Wasu~-Q"soo~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 
1s disturbances, near the entrance of each active El~l room. The excavation dimensions at the 
11 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 
2s 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 
21 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. 

1 0-5 Reporting and Recordkeeping 

8 0-Sa Reporting 

s The Permittees shall submit an annual report to NM ED 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 ~latieR 
14 ~specified in 0 ab{2)Permit Section 4.5.3.2 on a monthly basis. WhenoYOf the o¥Biuation of 
15 the mine tJontilatlon monitoring progFaM data ldeAl«4es-that the \ 'efllilatioo rates spesiUed ln-G-
16 ~o¥ed, tThe Permittees wUinoUfyshall report the Secretary in writiAg 
11 wt~ ee~on calendar daysthe annual report specified in Permit Section 4.6.42 whenever the 
1a evaluation of the mine ventilation monitoring program data identifies that the ventilation rates 
19 spec1fled in Permit Section 4.5.3.2 have not been achieved .. 

20 0-Sb Recordkeeping 

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). 

21 • 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 

3i 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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1 programs shall be controlled in accordance with the WIPP QAPD and WIPP computer software 
2 quality assurance plans. 

a 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 
s necessary in accordance with applicable WIPP Quality Assurance Procedures. 

7 
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