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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 of Energy Carlsbad Field Office and Washington TRU 
Solutions LLC (the Permittees). The Permittees seek to modify the Hazardous Waste Facility 
Permit for the WIPP and request that the Department process the request as a Class 2 permit 
modification under the regulations at 40 CFR § 270.42(b). For the reasons explained 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 ofthe 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 of the modified permit has been posted 
for the public on the Department's WIPP Information Page at 
http://www.nmenv.state.Dm.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 1.A(1 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 )1\ ~ 
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 bamer incorporates the chain link and brattice cloth room 
closure specified in Pennit 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-Isol.tion Wall 

"Expiosion·isoiation wall" means the 12·foot wall intended as an explosion isolation device 
that is part of the approved panel·closure system specified in Permit Attachment G i 
(Detailed Design Report for an Operation Phase Panel Closure System). 

1.5.16. Filled Panel 

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

1,5.17. Internal Container 

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

1.5.18. Observable Liquid 

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

1.5 19. Fi lled Room 

"Filled Room" means a room in an Underground Hazardous Waste Disposal Uni t as 
specified in Permit Par14 wi ll no longer receive waste for emplacemenl 

1.5.20. Active Room 

"Active Room" means a room in an Undergrqund Hazardous Waste Disposal Unjt as 
specified 10 Permit Par14 that contains emplaced TRU waste and is not a filled room. 
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2.7.4. Inspection Remediation 

The Permittees shall remedy any deterioration or malfunction of equipment or structures 
which an inspection reveals. as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264. I S(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.IS(d) and 264.73(b)(S)). 

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 speci fied in Permit 
Attachment F (Personnel Training) and Permit Attachment F2 (Training Course and 
Qualification Card Outlines), as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264. I 6). 

2.8.2. Personnel Training Requirements 

The Permittees shall train all persons involved in the management of mixed and hazardous 
waste in procedures relevant to the positions in which they are employed, as specified in 
Permit Attachment FI (RCRA Hazardous Waste Management Job Titles and Descriptions). 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR §264. 16). 

2.8.3. Personnel Training Records 

The Permittees shall maintain training documents and records. as required by 20.4.1.500 
NMAC (incorporating 40 CFR §264. 16(d) and (e)). 

2.8.4. Continuing Training 

Unless o therwisesneci fied by thi s Pennit, continl1ing, uaining required b) lhis Permit on an 
annual or bienniul basis sha ll be compie[ed by the end of the month of the anniversary dale 
when the training was previously completed. 
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Page 2-14 of21 



WlI.~le Isulllliun l>ilol 1'llUll 
Ha7aruous Wasle I'ermil 

I' w-.. k.'~Wlall!!M 11 1i11l 

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 
shaH require visitors to show proper authorization prior to allowing them to enter the active 
portion of the facility. Visitors shall be required to wear an approved badge and may require 
an authorized escort. 

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

2.6.4. Warning Signs 

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

2.7. GENERAL INSPECTION REQUIREMENTS 

2.7.1. Inspection Schedule 

The Permittees shall implement the inspection schedule specified in Pennit Attachment E 
(Inspection Schedule, Process and Forms) to detect any malfunctions and deteriorations, 
operator errors, and discharges. as required by 20.4. I .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 
AUachment E. Original copies of these completed forms are maintained in the Operating 
Record. The Permittees shall record the dale and time of the inspection, the name of the 
inspector, a notation of the observations made, and the date and nature of any repairs or 
other remedial actions, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.15(d» . 

2.7.3. Inspection Freguency 

The Permittees shall inspect monitoring equipment, safety and emergency equipment, 
security devices, and operating and structural equipment at the frequency speCified in Tables 
E-I and E-2 of Permit Attachment E, and as required by 20.4.1.500 NMAC (incorporating 
40CFR §264.15(b» . 
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Prior to disposal ofTRU mixed waste in a newly constructed Underground HWDU, the 
Permittees shall comply with the certification requirements specified in Permit Section 
1.5.11. 

4.5.3. Repository Operation 

4.5.3.1. Underground Traffic Flow 

The Permittees shall restrict and separate the ventilation and traffic flow 
areas in the underground TRU mixed waste handling and disposal areas 
from the ventilation and traffic flow areas for mining and construction 
equipment, except that during waste transport in W-30, ventilation need 
not be separated north of S-I600. 

The PermiUees 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 of 260,000 standard fe/min and a minimum 
active room ventilation rate of 35,000 standard ft3/min in each active 
room where waste d isposal is taking place and wketrworkers are present 
in the rcom.-as specified in Permit Attachment A2, Section A2-2a(3). 
"Subsutface Structures (Underground Ventilation System Description)" 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.601(c». 

4.5 .3.3. Ventilation Barriers 

The Permittees shall construct ventilation barricades in active 
Underground HWDUs to restrict the flow of mine ventilation air through 
full disposal rooms, as specified in Permit Attachment A2, Section A2-
2a(3), "Subsurface Structures (Underground Ventilation System 
Description)" and as required by 20.4. 1.500 NMAC (incorporating 40 
CFR §264.601(c». 

4.6. MAINTENANCE AND MONITORING REQUIREMENTS 

The Pennittees shall maintain and monitor 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. I .1. Implementation of Geomechanical Monitoring Program 

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

4.6.) .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 Pennit Attachment A2. Section A2-5b(2). 
"Geomechanical Monitoring", and shall also include a map showing the 
current status of HWDU mining. The Pennittees shall also submit at that 
time an annual certification by a registered professional engineer 
certifying the stability of any explosion-isolation walls. The Pennittees 
shall post a link to the geomechanicai monitoring report transmittal letter 
on the WIPP Home Page and infonn those on the e-mail notification list 
as specified in Permit Section J . 11 . 

4 .6.1.3. Notification of Adverse Conditions 

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

4.6.2. Repository Volatile Organic Compound Monitoring 

4.6.2.1. Implementation of Repository VOC Monitoring 

The Permittees shall implement repository VOC monitoring as specified 
in Permit Attachment N (Volatile Organic Compound Monitoring Plan) 
and as required by 20.4.I .Soo NMAC (incorporating 40 CFR §264.602 
and §264.60I(c» . The Permillees shall implement repository VOC 
monitoring until the certified closure of all Underground HWDUs. 
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4.6.4. Mine Ventilation Rate Monitoring 

4.6.4. I. 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 §264.60I(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. Whefle'r'er lhe 
e'lalU8Uen of me tnine Yenlihuielt mORiwring pro~AifA datft iEJenliHt!s Ihal 
the PJ>lntHefjen flue~ f1peeifted-ift..Pefmj, SectiOR 4.5.3.2 ha¥e not &eeR 
eettit'leEi . IThe Permittees shall ~report 10 the Secretary in writi"t 
withlR t;eljen €alefUhtF tlays.the annual report specified in PenniL Section 
4,6.2 .2 whenever the evaluation of the mine ventilation monitoring 
p(.Qgram data identifies that the venti lation rates specified in the Permit 
Section 4.5.3.2 have not been achieved. 

4.6.5. Hydrogen and Methane Monitoring 

4.6.5. I . Implementation of Hydrogen and Methane Monitoring 

The Permittees shall implement the Hydrogen and Methane Monitoring 
Plan specified in Pennit Attachment N I (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. 
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Table 4.6.3.2 ~ Action Levels for Disposal Room Monitoring 

9S % 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, ppm. Closed Room, ppmv 

Carbon Tetrachloride 4,8\3 9,145 

Chlorobenzene 6,500 12,350 

Chloroform 4,965 9,433 

I,I-Dichloroethene 2,745 5,2 15 

1,2-Dichloroethane 1,200 2,280 

Methylene Chloride 50,000 95,000 

1,I ,2,2-Tetrochloroethane 1.480 2,812 

Toluene 5,500 10,450 

I , 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 I 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 confinn the existence of such a condition. 
H the second sample confinns 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 
baniers will be installed as specified in Pennit 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, 
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Page 4-1 1 of 15 



w_ UnIoI ... I'iIroI ~1oaI 
II .......... W_PcnM 

_ -...-.,..., JL..!gI,':' 

PART 5 - CRQUNJkWATER DETECTION MONITORING 

S.I. DETECTION MON ITORING PROGRAM 

TIlis Port specifies the requirements of Ihe Detection Monitoring Program (OMP). TIle OMP shall 
establish background ground-wilier qUodi!y and monilor indic:'l\or pornmelers and waste constituents 
that provide il reliable indication of the presence of hazardous constituents in the ground-water, liS 

required by 20.4. 1.500 NMAC (incorporating 40 CFR §§264.97 nnd 264.98). 

The OMP consists of six Detection Monitoring Wells (OMWs) located hydraulical ly upgradient 
nnd il t the downgmdient point of compliance of the WIPP Underground Hilznrcious Waste Disposal 
Units (Underground HWOUs). The DMWs nre screened in the Culebrn Member of the Rustler 
Formation. 

A DMP is neceSS!lry 10 demonstrnte compliance with the environmental perfom1:lnce standard for 
the Underground HWDUs, as specified in 20.4.1.500 NMAC (incorpomting 40 CFR *264.601{n». 
This environmental perfomlance SlQndard requires prevention of any releases that may have adverse 
effects on humon health or the environment due to migration of w;tsle constiluents in the ~ 
--t,oundwa!C[ or sub!iurface envimnme.nL 

5.2 IDENTIFICATION OF poINT OF COMPLIANCE 

The point of compl icmce is the vertical surface located perpendicular to the groundwater now 
direction fit the DMWs that extends to the Culebra Member of the Rustler Fonnnlion (20.4. 1.500 
NMAC (incorpomt;ng 40 CFR §§264.95, 264.601. and 264.602)]. The Pennil!ees shall conduct the 
OMP at OMWs spedfied in Table~. and as required by 20.4. 1.500 NMAC (incorporating 40 
CFR U264.98 and 264.601). 

5.3. WELL LOCATION, MAINTENANCE. ANP PLUGGING AND ABANDONING 

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

The Pennillt'es sOOIl maintain the OMP in complinnce with 20.4.1 .500 NMAC (i ncorporating 40 
CFR ji264.97), and as specified below: 

5.3.1. Well Locations 

The Pennittees shall maintain the OMWs at the locations specified on the map in Figure L-tL 
~of Pennit Attachment L (W IPP Ground·water Detection Monitoring Program Plan), as 
required by 20.4. !.S00 NMAC (incorporating 40 CPR 1264.97(3) and §264.98(b». and as 
specified in Table ~ below: 
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Table 5.3.1 • Well Locations 

Top or Casing Screen Intenlll 
Well State Plane Elnation Depth (rt below 
Name Coordinates (rt amsl) ground surrace) 

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

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

WQSP·3 670573E, 503991 N 3480.1 844 • 869 

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

WQSP·' 667165E.493665N 3384.4 646·67 1 
WQSP-6 66368 1 E, 494948N 3364.7 581 - 606 

5.3.2. Well Mjlintennnce 

Sampled 
Unit 

Culebrn 

Culebm 

Culebra 

Culebm 

Culebm 

Culebra 

The Permitlees shall maintain the DMWs specified in Table.1..l...lllnd in Permit Attachment 
1., Section L-3b lind Figures L--W-lthrough ~n. and liS required by 20.4.1.500 NMAC 
(incorporating 40 CFR 1264.97(c) 3nd §264.98(b) . 

5.3.3. Well Plugging lind AOOndoning 

The Permittees mtly propose to plug and abandon a DMW by submitting a permit 
modification request to the Secretary in compliance with 20.4.1.900 NMAC (incorporating 
40 CFR §270.42). The Permittees shall plug tlnd tlb3ndon IIny DMW in II mjlnner which 
eliminates physical hazards, prevents ground-wjlter contamin:uion. conserves hydrostatic 
head, lind prevents intennixing or subsurface waler. The Permillees shall submit Q report 10 
the Secretary which sumrmrizes and certifies DMW plugging and abandoning methods 
within 90calendnr days rrom the date n DMW is removed rrom the OMP. 

5.4. DETECTION MONITORING PROGRAM PARAMETERS AND CONSTITUENTS 

The Pennillees shall conducl lhe DMP at the DMWs as specified in Tobie l.:!J. for the indicator 
parameters listed in Table ,tllllnd the hazardous constituents listed in Table 5.4.b below lind as 
required by 20.4.1.500 NMAC (incorporating 40 eFR §264.98(a»: 

Table 5.4.a -Indicator Parameler'll 

pH 

Total organic carbon (TOC) 

Total dissolved solids (fOS) 

~Speclljc Grnv!lY 

Magnesium 

Chloride 

Specific conductance 

-....-GII' 
TOIal suspt:nded solids (J'SS) 

Calcium 

Potassium 

he" tTefsl Fel 
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Table S.4.b - Hazardous Constituents 

Chlorofonn 1,2-dichloroethnne 

Corbon tetrachloride Chlorobenzene 

l.l-dichloroethylene I. I-dichloroethane 

Methylene chloride 1.1.2.2-tetTllchloroethnne 

Toluene 1. I,I-trichloroethane 

Cresols 1.4-dichlorobenzene 

1.2-dichlorobenzene trnns-I.2-dichloroethylene 

2A-dinitrophenol 2.4-dinitrotoluene 

Hex ochloroethone Hexochlorobenzene 

IsobuulOol Methyl ethyl ketone 

Penl3chlorophenol 

Pyridine Tetffil:hloroethylene 

l,l,2-Trichlorotthllne Trichloroethylene 

TrichloroOuoromelhane Xylenes 

Nitrobenzene Vinyl chloride 

Arsenic Barium 

Codmium Chromium 

u"d Mercury 

Selenium Silver 

Antimony Beryllium 

Nickel Thallium 

Vanadium 

5.5. SAMpLING ANpANA LYSIS PROCEPURES 

Except as provided in Pennit Section ll. the Pemlittees shall use the foUowing techniques and 
procedures to ootoin and analyze OMP samples,. IBehd:tllg l!Bdt!~1kI !ftlllftd .• 81.., fllllh.,. 
:AlRl,les, from the OMWs specified in Table lll. as required by 20.4.1.500 NMAC (incorpornti ng 
40 CFR §264.97(d) and (e»: 

5.5.1. $;lmo!e Collection procedures 

111e Pennittees shall collect one OMP sample and one DMP sample dupHcote 'oi!fniannually 
from eoch DMW using the procedures specified in Permit Attachment L, Seclion tAco as 

PERMIT PART 5 
Page 5-3 of II 



I 

w_ 1."1 ..... No! ...... 
IllIZInkJu. W!L'<ICl\:nIIi1 
_ .. .M .......... ] t )'W 

required by 20.4.1.500 NMAC (incorpornting 40CFR §§264.97(g){2). 264.98(d). nnd 
264.601(3». 

5.5.2. Sample Preseryatjon and Shipment Procedures 

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

5.5.3. Analytical procedures 

TIle Permillees shall analyze DMP samples using the procedures specified in Permit 
AUQchment L. Section L-4c(3). 

5.5,4. Chain of Custody Procedures 

TIle Permittees shalllrnck and control DMP samples using the chain of custody procedures 
specified in Permit Attachment L. Seclion L-4c(2)(v). 

5.6. BACKGROUND GROUND:WAWR QUALITY 

For Ihose hamrdous constituents listed in Table M...b., and for nil subslances listed in 20.4.1.500 
NMAC (incorporating 40 CFR §264 Appendix IX). the background ground~waler quality yalues 
specified in Table ~ are established os specified in 20.4.1.500 NMAC (incorpornting 40 CFR 
§§264.97(g) and 264.98(d». 

Hazardous Constituent 

Chloroform 

1.2-dichloroethane 

Carbon telrnchloricle 

Chlorobenzene 

I. I-dichloroethylene 

I.I-dichloroethane 

Methylene chloride 

I. I ,2.2-letrnchloroethalK' 

Toluene 

1. I. t-trichloroethane 

Cresols 

I A-dichlorobenzene 

1.2-dichlorobenzene 

Table 5.6 - WQSP Well Background Values 

WQSP. l 

1.00 )JglL 

1.00 .glL 

1.00 ]lgIL 

1.00 .glL 

1.00 )JglL 

1.00 )JglL 

.J~,OO 
.glL 

1.00 ).Ig/L 

1.00 JlgIL 

1.00 JlglL 

5.00 IlgIL 

5.00 "gil 

5.00 "giL 

WQSP., WQSP·3 

1.00 )JglL 1.00 )JglL 

1.00 )JglL 1.00 J.lglL 

1.00 .wL 1.00 J.lglL 

1.00 'lglL 1.00 J.lglL 

1.00 )JglL 1.00 .wL 

1.00 ).IglL 1.00 .wL 

~S:.OO ~~.OO 
.glL .giL 

1.00 .glL 1.00 .giL 

1.00 JlglL 1.00 ,lglL 

1.00 JlglL 1.00 "giL 

5.00 .glL 5.00 ).IglL 

5.00 JlglL 5.00 ).IglL 

5.00 )JglL 5.00 ).IglL 
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WQSP4 

1.00~gIL 

1.00 ,tgIL 

1.00 ~tgIL 

1.00 ItglL 

1.00 Jlg/L 

1.00 ]lg/L 

l!!.oo 
.glL 

1.00 It gIL 

1.00 )JgIL 

1.00 JlgIL 

5.00 .giL 

5.00 )JgIL 

5.00 .giL 

WQSP-S WQSP-6 

1.00 )JglL 1.00 .giL 

1.00 IlgfL 1.00 ~g!L 

1.00 )JglL 1.00 .wL 

1.00 ]lglL 1.00 )JglL 

1.00 )JglL 1.00J,lglL 

1.00 ,lglL 1.00 .glL 

:l~.00 ~.oo 
.wL .glL 

1.00 .glL 1.00 )Jg/L 

1.00 ).IglL 1.00 J.1g/L 

1.00 IlglL 1.00 JlglL 

5.00 .. giL 5.00 IlglL 

5.00 .wL 5.00 'lglL 

5.00 ,lglL 5.00 )JglL 



Hazardous ConSliluent 

ullns· I ,2·dichloroethylenc 

2,4-dinitropllcnol 

2,4-dinitrotoluene 

HexllChloroelhnne 

Hexncilloro~nz.ene 

Isobultlnol 

Methyl ethyl ketone 

Pento.chlorophenol 

Pyridine 

Tetrachloroelh ylcne 

I , 1,2-Trichloroethnne 

Trichloroethylene 

Trkhloronuoromethane 

Xylenes 

Nitrobenzene 

Vinyl chloride 

Anenic 

Barium 

Cadmium 

Chromium 

'-",d 
Mercury 

Selenium 

Silver 

Antimony 

Beryllium 

Nickel 

Thallium 

Vanadium 

III ........... "'" PiloI1'IoGI 
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Table 5.6 - WQSP Well Background Values 

WQSP-I 

1.00 . glL 

5.00 .gIL 

5.00 . glL 

5.00 . gIL 

5.00 .gIL 

5.00 .lgfL 

5.00 IlgIL 

5.00 .gIL 

5.00 ~lgIL 

1.00 .gIL 

1.00 .glL 

1.00 IlgIL 

1.00 .gIL 

1.00 .glL 

5.00J.lgfL 

1.00 .glL 

O.IOmglL 

1.00 mgfL 

0.20 mgfL 

0.50 mglL 

0.11 mglL 

.002 mglL 

0. 15 mgfL 

0.50 mglL 

0.33 mglL 

0.02 mglL 

0.50 mglL 

1.00 mgIL 

O. IOmg/L 

WQSP-2 WQSP-3 

1.00 .glL 1.00j.lgfL 

5.00 IlglL 5.00 IlgfL 

5.00 .glL 5.00.glL 

5.00 .glL 5.00 .wL 

5.00 IlgIL 5.00 j.Ig1L 

5.00 .glL 5.00 IJgfL 

5.00 IlgfL 5.00 j.lglL 

5.00 .glL 5.00 j.lgfL 

5.00 .lgfL 5.00 IlglL 

1.00 pglL 1.00 .wL 

1.00 .glL 1.00 .wL 

1.00j.lgfL 1.00 IJ.gfL 

1,00 IlgfL 1.00 j.lgfL 

1.00 IlglL 1.00 IlgfL 

5.00 .gIL 5.00 J.lgIL 

\ .00 IlgfL 1.00 pgIL 

0.06 mgIL 0.21 mgIL 

1.00 mgIL 1.00 mgIL 

0.50 mgIL 0.50mgfL 

0.50mgfL 2.00 mgIL 

0.17 mgIL 0.80mglL 

.002 mgIL .002 mglL 

0. 15 mgfL 2.00 mglL 

0 . .50 mgIL 0.3 1 mgIL 

0.50 mgIL 1.00mgIL 

1.00 mgIL 0.10 mglL 

O.SO mgIL 5.00mgIL 

1.00 mgIL .5.80 mgIL 

0.10 mgIL 5.00 mgfL 

PERMIT PART 5 
Page 5-5 of II 

WQSP-4 WQSP-S WQSP-6 

1.00 .gIL 1.00 j.IgfL 1.00 j.Ig1L 

5.00 ~lgIL 5.00 .glL 5.00 .glL 

5.00.glL 5.00.wL 5.00 . glL 

5.00 . gIL 5.00 . glL 5.00.glL 

5.00 .gIL 5.00 . glL 5.00 .glL 

5.00 .gIL 5.00 .glL 5,00 ~lglL 

5.00 .gIL 5.00 )lgfL 5.00 ~lgfL 

5.00 .gIL 5.00 .glL 5.00 .glL 

5.00.1g/L 5.00 .glL 5.00 IlgIL 

1.00 .gIL 1.00 IlgfL 1.00 .glL 

1.00 .gIL 1.00 .glL 1.00 .gIL 

1.00 .gIL 1.00 .glL 1.00 IlglL 

1.00 IlgIL 1.00 .glL 1.00 .gIL 

1.00 .gIL 1.00 .glL 1.00 .glL 

5.00 . gIL 5.00 ~lgfL 5.00.glL 

1.00 pgIL 1.00 .wL 1.00 ... gfL 

0.50 mgIL 0.50 mgIL 0.50 mgIL 

1.00mglL 1.00 mglL 1.00 mgfL 

0.50 mglL 0.05 mgfL 0.05 mgfL 

2.00 mglL 0.50mglL 0.50 mglL 

0,53 mglL 0.0.5 mglL 0.15 mgfL 

.002 mgIL .002 mgIL .002 mglL 

2.00 mglL O. IOmgfL 0.10 mg/L 

0.52 mglL 0.50mglL O.SO mglL 

0,80 mglL 0.07 mglL 0.14 mglL 

0.25 mglL 0.02 mgfL 0.02 mg/L 

5.00 mglL O. IOmgfL O.SO mglL 

1.00mgfL 0.21 mgIL 0.56 mgIL 

5.00mgfL 2.70 mgIL 0.10 mgfL 
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5.7. GROUND-WATER SURfACE ELEVATION DETERMINATION 

5.7.1. DMP Ground-Wwaler Surface Elevgtion Determination 

The Pennittees shall determine the ground-water surface elevation at each DMW specified 
in Table ~ each time the ground·water is s<lmpled in compliance with Permit Sections 
W. and .s..2J, using the methods specified in Pennit Attachment L, Section L-4c( I), and as 
required by 20.4.1.500 NMAC (incorporating 40CFR §264.97(0). 

5.7.2. Bujonal Ground-.Wwater Surfoce EleYnljon Deleoujmlljoo 

TIle Permittees shall determine the ground--woter 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 L4c(l), 

5.8. GROUND-WATER FLOW DETERMINATION 

The Permittees shall determine the ground-water flow role and direction in the CuJebra Member of 
the Rusller Formalion at least annually, as required by 20.4,1.500 NMAC (incorporating 40 CFR 
§264,98(e» , The Permittees shall use ground-water surface elevation dala specified in Permit 
Section U to determine ground-water flow. 

5.9. DATA EVALUATION 

5.9.1. Statis/jcal Procedures 

The Permittees shall use the statistical analysis methods specified in Pennit Allachment L. 
Section L·4e, to evaluate DMP data for each hazardous constituent as required by 20.4.1 . .500 
NMAC (incorporating 40 CPR §264.97(h). These statistical analysis methods shall comply 
with the appropria te performance standards speci fied in 20.4. 1.500 NMAC (incorporating 
40 CFR §264.97(i)). 

5.9.2. Oroundw.-Wjuer Oualjty Detennjnaljon 

The Permittees shall sample DMWs as specified in Pennit Section UJ.and conduct 
statisticallesls to determine whether there is statistically significant evidence of 
contamination for any hazardous constituent specified in Table 5.4.b during the active Jjfe of 
the WIPP facility and post-closure care period as required by 20.4. J.500 NMAC 
(incorporating 40 CPR §264.9O(c» . 

.5.9.3. Data Evaluation 

The Pennittees shall detennine whether there is statistically significant evidence of 
contamination for any hazardous constituent identified in Table i..1....t! each time the DMWs 
are sampled as specified in Permit Section~. In determining whether statistically 
significant evidence of contamination exists. the Permittees shall compare the ground-water 
quality at each DMW specified in Table U,lto the background ground~walerquali!y 
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determined pursuant to Permit Section.l..f!. in compliance with the statistical procedures 
specified in Permit Section l.2J. and as required by 20.4.1 .500 NMAC (incorporating 40 
eFR \264.98(Q). 

5.9.4. Dnta Evaluation Timefrnme 

TIle Permittees shall perform the datil evaluntions specified in Permit Section .i..2J. within 
120 calendar days after completion of DMP sampling. as required by 20.4.1.500 NMAC 
(incorporating 40CFR §264.98(f)(2». 

5.10. RECORDKEEPING AND REPORTING 

5.10. 1. Operating Record Reouirements 

The Permittees shall enler all DMP monitoring. testing. and analytical data in the operati ng 
record as required by 20.4. 1.500 NMAC (incorporating 40 CFR §264.73(b)(6». The 
Permillees shall enler these data, as measured and in a form appropriate for the 
determination of silltistically signi ficllnt evidence of cOlUamination, into the operating record 
liS specified in Permit Section .i2J. Ilnd as required by 20.4.1.500 NMAC (incorporllting 40 
CFR §264.98(c» . 

5.10.2. Submittal of Resuhs 

5. 10.2. 1. oata Evolulltion Results 

The Pennittees shall submillO the Secretary the Ilnillyticill resul ts 
required by Pennit Sections ~ and 1.2J, and the results of the 
statistical Ilnatyses required by Permit Seclion~, If! OOltlpltdilEe "'I~ 
~hKttlle eo" +913le 5. IQ2 ~ ~kt-H, BilellO 1l:J!r; &Ilnual C:uls:lnll 
Groundwater RtpOD by Novs:mber 30 of ellch YC!!r as required by 
20.4.1.500 NMAC (incorporati ng 40 CFR §264.97(j»j 

6, +a81e 5. IQ.2.1 Allil lylleal Resllits 81111111111[d 8eR~!llIle 

1. Ssm!lles 18 be 
ealleEles SI:IRfig 
Ike !lfet!ediAg 
IfIBRllls sf. 

.. MaR'h lila)' 

~ 
~la'leffll1er 
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Analytical resuhs ora sampling round may be included in the repan 
specified in Permit Section ~ if publication of the report coincides 
with the 120 calendar day report submittal schedule. 

~-t-+.5 102,2, Groundw.J,lr,l.nter Surface Eleyalion Results 

The Permittees shall submit to the Secretary 8round~water surface 
elevmion data specified in Permit Section U . This submittal shall 
include both ground-water surface elevations calculated from field 
measurements and fresh-water head elevations calculated as specified in 
Pennit Altachment L, Section L-4c(I). Water level dilla shall be 
submitted within 30 calendar days after dma are collected. 

III 1.2,5.10,2.1 Groyndw-Water flow and Radionuclide Sampljna Resulls 

The Permittees shall submit to the Secretary an evaluation of the ground­
water now data specified in Permit Section II and the results of 
radionuclide-specific analysis of groundwaters sampled from !.he DMWs 
in the Annual Sile Environmental Repon by October I of ench calendar 
year. 

~S, IO). Determination ofContgmimlljoD 

If !.he Pennillees determine, pursuam 10 Permit Section U and 20.4,1.500 NMAC 
(incorporating 40 CFR §264.98(g», that there is statistically significant evidence of 
cont:lminmion for :lny hazardous constituent specified in Table~, the Permittees sholl 
comply with the following: 

111:1 1.5.10,) , I Notific;ltion 

The Permittees shall notify the Secretary in writing within seven calendllT 
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)( I ». 

~21:2 , 2.5 , !Q. 3 , 2, Appendix IX Sampling 

The Permittees shall immediately, but no Inter than one month, sample 
the ground-water in all DMWs specified in Table l.li for which there 
was statistically significant evidence of contamination. The remaining 
DMWs shall be sampled within two months after statistically significant 
evidence of contamination is found in any DMW, AI! DMWs shall be 
sampled to determine the concentration of all substances identified in 
20,4,1 .500 NMAC (incorporating 40 CFR §264 Appendix D{), 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 (incorporDling 40 CFR 
4264.98(g)(3». for any substances found in !he inilial tlnalysis pursullnt to 
Permit Section 5.10.3 .2. the Permittees may resnmple within one month 
and ~peat the analysis for those compounds detected. If the results of the 
second :mnlysis confirm the initial analysis, these substances shall form 
the basis forcomplinnce monitoring speci fied in Permit Section~. 
If the Permittees do nol resample, the substances found during the initiol 
analysis specified in Permit Section ~ shoJI form the basis for 
compliance monitoring specified in Permit Section ~. 

l'I .. ·:lLllIOLlL.,-__ ~S~,~bmmujt~taLlo~[~C~o~mnprulilia~lli%gc~M~.nD!~'lo~on· DU'UP~ro20r00r0mm 

The Permittees shall. within 90 calendar days. submit to the Secretary an 
IIpplicntion for a pennit modification to establish II compliance 
monitoring progrnm meeting the requirements of 2O.4.I.SOO NMAC 
(incorporating 40 CFR §264.99). The application shall inc:ludr the 
following information. as required by 20.4. 1.500 NMAC (inCOfJlOr.ning 
40 CFR 1264 .98(g)(4)~ 

j . An identirlCllbon of the concenlJ'ation of any hlUordous 
consliluent specified in Table l..!k or any Appendix IX substance 
dele<:ted in the ground water at each OMW lit the compliance 
point. 

Ii. Any proposed changes to the OMP necessary to meet the 
compliance monitoring requirements as specified in 20.4. I . .soo 
NMAC (incorpomting 40 CFR §264.99). 

iii. Any proposed additions or changes to the monitoring frequency, 
sllmpling ond analysis procedures or method!, or stll ti$lical 
methods used necessary to meet the compliance monitoring 
requirements:ls specified in 20.4.1 .0500 NMAC (incorporating 40 
CFR 1264.99). 

iv. For ench hozardous constituent detected Ot the compliance point. a 
proposed concentrotion limit or a notice of intent to seek an 
alternate concentr1ltion limit ror a haZllrdous constiluent required 
by 20.4.1..500 NMAC (incorporating 40 CFR 1264.94). 

Il IUS 10J,' Sybmjual of AdditiOfla1lnfounaljoo 

TIle Permittees shall. wi!hin ISO caJendar dnys. submillo lhe Secretary 
the follOWing information, as required by20.4.1.500 NMAC 
(incorporating 40 CFR §264.98(g)(o5»: 
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i. All dilUl nectsSilry to jUSlify iln ahemilte concemr.lIion limit 
proposed in compliilnce with Pemlit Section 5. 10.3.4.jy. 

ii. An engineering feasibility plan for corrective action required by 
20.4. 1.500 NMAC (incorpornting 40 CFR §264. 1(0), if necessary. 

~.s 10.4. Demonstratjon of Outside CoDlilminatjon 

If the Permittees determine, pUBuanllo Permit Section ~ that there is a statistically 
significant difference for hillilrdous constituents specified in Table~ at any DMW AI the 
compliance point, they may demonstrate that a source other thilD D regulated unit caused the 
increase or thatlhe detection is an artifact caused by an error in silmpling, analysis, 
statistical evaluation. or natuml vnriation in the ground Willer. In such cases, the Permillees 
shall comply with the following: 

Notificilljon 

The Permillees shall notify the Secretilry in writing within seven calendar 
days of determining statistically significant evidence of contaminiltion at 
the compliance point Ihnt they intend to make (l demonstmtion of outside 
contominiltion, as required by 20.4.1 .500 NMAC (incorporating 40 CFR 
§264.98(g)(6)0» . 

~.Id.M 104 1. Submittal of DemonstroliQD 

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

I ll: I .LU.JO-lJ Sybmjttal of MQdjfiCiition Reguesl 

The Permittees shall, within 90 calendar days, submit to the Secretary an 
application for a permit modification to make any appropriate changes to 
[he OMP. as required by 20.4. 1.500 NMAC (incorporating 40 CFR 
§264.98(gX6)(iii». 

111.).1.5. 10,4, 4 Continued Monitoring 

The Permillees shall continue 10 monitor in compliance with the OMP, as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.98(g)(6}(iv». 

~,,-5 .J..11,---,R"E.,.O",U",ES"TLOFO",R!l...!JPE",R"M!LiuT-,M",O",O",i.cFi!l,C",A"T"IOlJ>N 

If the Pennitl~es or the Secretary d~tennines thai the DMP no longer satisfies the requiremems of 
20.4.1.500 NMAC (incorpornting 40 CFR §264 Subpart F) Ilnd this Permit Pan. the Pennillees 
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shal l, within 90 calendar days of the detennination. submit an application for a penni! modification 
to make any appropriate changes to the program in compliance with 20.4. 1.500 and .900 NMAC 
(incorporating 40 eFR §264.9B(h) and §270.42). 
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Pennit Allachment L (ilS modified rrom WIPP Hazardous Waste Facility P!:nnit Amended Renewal 
Application. "WIPP Ground·waler Detection Monitoring Program Plan"· Chapter L). 
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Facility Cask Transfer Car (Side View) 
~Horizontar Emplacement aAd--RelAeYa<. Equipmenl 
Typical Horizontal Emplacement EQuitlmert 
AH TAU Waste Facility Cask Unloading from Waste Shaft Conveyance 
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The W~O waste transport route south of S-700 is mi1ed to be 20 ft wide nomlnaDy and its 
2 height w~ 1 be I'11W1ed to at least 14 ft. 

3 An olher drifts that ars part of the waste Iransport routs will be al least 20 ft wide and 14 ft 
• high to accommodate waste transport equipment 

5 Other drills (I.e. mains and cross·cuts) vary in width and height according to their function 
e typically ranging from 14 ft to 20 ft wide and 12 ft to 20 fI high. 

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

8 Underground Elcl!lt!u YenWatJon System 

II The underground 'acHilles ventilation system wiH provide a safe and suitable envllOOtneflt for 
10 underground operations during normal WIPP facility operations. The underground system Is 
11 designed to provJje control 01 potential airborne contaminants in the event of an accidental 
12 release or an undergrolJ'ld l ire. 

j, The main underground ventilation system is dMded into four separate flows (Figure A2·9): one 
I. flow serving the mining areas, one S8f\ling the northern experimental areas, one 58f\1Wlg the 
15 disposal areas, and one S8N1ng Ihe Waste Shaft and station area. Tl'Ie lour main airflows are 
j6 recombined near the bottom 01 the Exhaust Shaft, wtlictl serves as a CCHTmon exhaust route 
11 from the undefgroond le'Ielto the surface. 

\6 Undergrpund 1Jen!il.atioo System pescriptlon 

111 The underground ventilatIOn system consists of six centrifugal exhaust fans, two Identical 
20 HEPA·filter assemblies arranged In paraAel, Isolation dampers, a filter bypass arrangement, and 
21 associated ductwork. The six fans, connected by the ctJctwork to the lKKlerground exhaust shaft 
22 so thai they can ndependently draw air through the Exhaust Shaft, are divided Into two groups. 
23 One group consists ollhree main exhaust fans, two of which are utilized to provk:le the nominal 
~4 air flow of 425,000 standard It' per min (SCFM) throughout the WIPP lacllity underground during 
25 normal operation. One main fan may be operated in the alternate mode to provJje 260,000 
21!1 SCFM underground ventilation flow. These fans are located neSI the Exhaust Shaft. The 
27 second group conslsls of the remaining three filtration fans, and each can provIde 60,000 SCFM 
28 of air flow. These fans, located at the Exhaust Filter Building, are capable of being employed 
211 during the IIItr8110n mode, where exhaust is diverted through HEPA !HIers, or In the reduced or 
30 mInimum vent1ialion mode where air is not drawn through the HEPA filters. In order to ensure 
31 the miscellaneous unit environmental performance standards are met, a minimum running 
32 annual average eKhausl rale 01260,000 SCFM will be maintained. 

33 The undefgfoond mine ventilation Is designed to supply sufficient quanlitJes of air to all areas 01 
,.. the repositoty. During normal operating mode (smultaneous mIl'Ilng and waste emplacement 
35 operations), approximately 140,000 actual It' (3.962 m') per rrW1 can be supplied to the panel 
36 area. Thia quanlity is necessary in OI'der to support the level of acWity and the pieces 01 diesel 
'n equipment that are expected to be In operation. 

36 AI any given time during waste erTl>lacement activities, there may be significant activfties Wl 
38 multipfe rooms In a panel. For exaf11)Ie, one room may be receNing CH TAU mixed waste 
110 contain&rs, another room may be receiving RH TRU mixed waste canisters. and the dntrng of 
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I RH TRU mixed waste emplacement borehofes 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 If (990 m3

) per minute will be mal'ltained In each aclIVe room where waste disposal Is taking 
s place 'Nt\eA.and wor1<ers are present in the room. This quanlily 01 air is required to support the 
m numbers and types of diesel equipment that are expected to be in operation in the area, to 
1 support the undergroulld personnel working In that area, and to exceed a minimum air velocity 
B of SO ft (1 B 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 panellrom the Intake side. Air is routed through the illdividual rooms 
11 within a panel using underground bulkheads alld ait regulalors. Bulkheads are constructed by 
12 erectIng framing of rectangular steel tubing and screwing galvanized sheet melal to the Iraming. 
13 Bulkhead members use telescoping exlensions that are attached to framing and the salt which 
14 adjust to creep. R4tllb9f 9f 5RQ~ ~Ial flj~ible liashlng attached to the bulkhead on one side 
15 and the salt on the other completes the seal 01 the ventilation. Where controlled airflow Is 
1m required, a Iower·style damper on a slk::le-gate (srlCling panel) regulator is Installed on the 
11 bulle.head. Personnel access Is available through most bulkheads, and vehicular access is 
" possible through selected bulkheads. Vehicle roll·up doors in the panel areas are not equIpped 
111 with warning bells or strobe ~ghlS since these doors are to be used for limited periodiC 

20 maintenance actIvities in the retum air path. Flow Is also controlled using brattice cloth 
21 barricades. These consist 01 chain link fence that Is bolted 10 the sail and covered with brattice 
22 cloth; and are used In instances where the only flow control requirement is to block the air. A 
23 brattk e cloth air barricade is shown In Figure A2·11 . Ventilation will be maintained only In all 
2<4 active rooms within a panel until waste emplacement activities are completed alld the panel· 
2S closure system Is Installed. The air wiN be routed simultaneously through all the active rooms 
28 within the panel . The filled rooms N are lille~ 1m#:! Vla5lc will be isolated lrom the ventilation 
21 system, while the ~rooms that are actively being filled will receive a minimum 01 35,000 
28 SCFM 01 air 't'Jhen wor1<.ers are present to assure worker safety. Ahar all rooms within a panel 
29 are filled, the panel will be closed using a closure system described Permit Attachment G and 
30 Permit Attachment G1 . 

31 Once a disposal room Is fitled and Is no longer needed for emplacement activities, it will be 
32 barricaded agaInst entry and Isolated Irom the mine ventilation system by removing the air 
33 regulator bulkhead and constructing chain linklbraltice cloth barricades and. If necessary. 
34 buill:heads at each end. A typical bulkhead is shown in Figure A2·11 a. There is no requirement 
3S for air lor these rooms since personnel and/or equipment will nol be In these areas. 

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

~I Underground VepWaUon Modes of Operation 

<l2 The underground ventilation system is designed to perform under two types of operation: 
43 normal (the HEPA exhaust Illtration system is bypassed), and fillered (the exhaust is flllered 
<w through the HEPA filtration system, if radioactive conlami'lanlS are detected or suspected. 
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1 A NCR shall be prepared for each nonconformance identified. Each NCR shall be initiated by 
2 the individual(s) idenmying the nonconformance. The NCR shall then be processed by 
3 knowledgeable and appropriate personnel. For this purpose, a NCR including, or referencing as 
4 appropriate, results of laboratory analysis, OC tests, audit reports, internal memoranda, or 
5 letters shaU be prepared. The NCR must provide the following information: 

6 • Identification of the individual{s) identifying or originating the nonconformance 
7 • Description of the nonconformance 
6 • 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 DOOs 

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 000), the Permittees shall receive written notification within seven calendar days of 
21 identification and shall also receive a NCR within 30 calendar days of identification of the 
22 incident. DOE shall require the generator/storage site to implement a corrective action which 
23 remedies the nonconformance prior to management, storage, or disposal of the waste at WIPP. 
24 The Permittees shall send NMED a monthly summary of nonconformances identified during the 
25 previous month, indicating the number of nonconformances received and the generator/storage 
26 sites responsible. 

27 ~OE's Corrective Action Process 

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

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

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

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

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

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

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

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

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

14 C3-14 Special Training Requirements and Certifications 

15 Before performing activities that affect WAP quality, all personnel are required to receive 
16 indoctrination Into the applicable scope, purpose, and objectives of the WAP and the specific 
17 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 OAPjPslprocedures. Job periormance 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 dale for required continUing 
26 training courses and regualificatlon shall be the end of the month of the anniversary date when 
27 the traininq 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 OA Records in the site project file . 

32 Analytical laboratory Hne 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 C3-1O, 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 also must be performed for 
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Waste Analysis Plan (WAP) General Checklist for use at DOE'S GeneratorlStorage Sites 

Procedure Documented 

Adequate? 
WAP Requirement1 Location YIN (Why?) 

Waste Stream IdenUfication 

I ~SIOrage sile ~f1ne "waste s,tream" as waste material} 

; "~,a,'"",. , 
I I ' 

"C 
Are procedures in place to ensure that the generator/storage site assigns 
one of the Summary Category Groups (S3OOO-homogeneous solids. S4OOO-
soils/gravel, SSOOO-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., solidifIBd inorganics. solidified organics. 
salt waste. soils, combustible waste. filters. graphite. heterogeneous debris 
waste. inorganic normelal wasle, lBadicachlium metal, uncategorized 
metal) to each waste stream? (SectiQfl C-{)a) 

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

•• Are procedures in place for generator/storage sites 10 submit an AK 
Sufficiency Determination (Determination Aeques1) to the PelTYlittees to 
meel all or part of the waste characterization requiremems including: 

• All inlOfTMtlon specified In PelTYlit Attactvnent C4, Saclion C4-3d 

• ldentillcation of relevanl hazardous constituents, and correctly 
identifies al loxieit)' characteristic and listed hazardous wasle 
numbers 

• All hazasdous waste number assigRllents must be substantialed by 
supportng data and, il not, Whether this lack 01 substantiation 
compromises Ihe interprelalion 

• ResollJ\ion 01 data discrepancies between different AK sources must 
be tectvllcally correct and documented 

• The AK Summary Includes all the identif ication 01 waste material 
parameter weights by percentage of the material In the waste 
stream, and determinalloos are technically correct 

• All prohibited items specil ied In the TSDF-WAC should be 
addressed, and conclusions drawn are technically adequate and 
substant iated by supporting inlormation 

• If the AI( record includes process control infOtTTlatiOfl specified in 
Permit Attactvnent C4, SectiOn C4-3b, the informalion should 
include procadures, waste manifests, or olhBr cIocumen\;\ti(ln 
demOnstrating that the controls were adequate and sullicieni. 

• The site must provide the suppol1i1'lg inlormation necessary to 
substantiate technical conclusions within the Det9lTl1ination Request, 
and this information must be correctly interpreted. 

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

•• II a generator/storage site does oot sulJmH a Determination Request or if the 
Determination Request is not approved, are procedures in place for the 
generator/storage sHe to perlorm radiography or VE on 100% 01 the 
containers In a waste stream and chemical sampling and analysis on a 
representatiVE! sample 01 the wasle stream using headspace gas sampling 
and analysis (IOf debris waste) or solids sampling and analysis (tor 
homogeneous solid or soil/gravel waste) as specified in Permit Artacnl1"l$l"1ls 
Cl andC2? 

(Section C-ob) 

Procedure Documented 

Adequate? 
location YIN (Why?) 
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Procedure Documented 

Adequate? 
WAP Requirement1 Location YIN (Why?) 

Are procedures In place to ensure that the rollowing Quality Assurance 
Ob)ectives are adequately defiled and assessed lor each characterizatloo 
method: 

• Precision as a measure 01 the mutual agreement among multiple 
measurements. 

• Accuracy as the degree 01 agreement between a measurement 
result and a true or known value. 

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

• Comparability is the degree to which one dala set can be compared 
to another data set. 

• Representativeness as an expression of the degree to which data 
represent charecleristics of a population. 

(Section C-4a(2)) 

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

• Analytical dala pacl<ages and batch data reports must be reported 
accurately in a pre-approved format, must be maintained In 
permanent rYes, and must be traceable? 

· All data must receive e lecmicat review by another qualilied analyst 
QI' '",s t~e~1!S9~ 6FIS'~ 'aQefQleo; QA e~? 

(SectiOn CJ.1Oa) 

Are procedures in place 10 ensure that the generalorlstorage site performs 
validalion of waste characterization data lor each waste contalner? (Section 
C-4) 

Are procedures in place to ensure lIlat the generator/storage site has e pre-
approved format for reporting waste characterization data? (Section C-
48(4)) 

Are procedures in place to ensure that tho generator/storage site prepares 
analytical, testing, and sampling batch dala reports to meal the 
requirements orlhelr own site-specil\c QAPjP and/or SOPs? (Secl.iOn c... 
48(4)) 
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WAP Requ irement' 

36 Are procedures in place 10 ensure Ihat all raw data is collected and 
managed at tha data generation level In accordance wilh the following 
criteria: 

• All raw dala shall be signed and dated In reproducible ink by the 
individual collecting the data, or sigled and dated using eleclroolc 
signatures 

• All daIS. shall be recorded clearly, legibly, and accurately in field and 
laboratory records and Include applicable sample ideotfficallon 
numbers 

• All changes to original dala shall be lined out, initialed, and dated by 
the individual making the change. Onginal dala may 001 be 
obliterated or otherwise be made unreadable 

• AU dala shall be transferred and reduced Irom lield and laboratory 
records complelely and accuralely 

• An field and laboratory records shall be maintained as specified in 
Table C- 6 01 Attactvnenl C 

· Data shall be organized into standard reporting Iormats lor reporting 
purposes. 

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

(Seclion C3·1Da) 

Procedure Documented 

Adequate? 
location YIN (Why?) 

PERMIT ATTACHMENT C6 
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Example o f 
Implementation/ Objective 

Comment Evidence. as applicable 
(e.g .• any change in 

Item Adequate? procedure since last 
Reviewed YIN audit. etc.) 
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Procedure Documented 

Adequate? 
WAP Requlrement1 

location YIN (Why?) 

Do procedures adequately assign Ihe ~ili..~QA 
OtiIGem1anager with the responsibility 01 monitoring field ac results and 
initiate the nooconformanca 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 deledion 
limits specified in Table C3-2 and equipmenl blank results detennined 
by FTIA shall be less than lhe PAQl specified in Table C3-2 (Section 
CHb(l) and Cl-l b(2)) 

• Field refereuce standardS shall have a recovery 01 between 70 and 
130% (Table CI-3) 

• Field Duplicates shall have an APD 01 lass lhan or squallo 2S 

1 ~c1!Q!li ~1-lb i!rd C 1-1b(4); Table Cl-3) 

Are procedures in place 10 ensure thai field rel&rence standards meet the 
following criteria: 

• Field reference standards shall contain a minimum of 6 ana/ytes listed 
in Table C3-2 at a range 01 between to and 100 pp-nv and at 
concentrations greater than the MOL 

• F'191d reference standards shall be traceable to a natlonany recognized 
standard, if avaUable 

• " commercial gases are used, they shall be accompanied by a 
Certificate of Analysis and alilieid reference standards are traceable 10 
certificates. 

· Commercial gases are no! used past1he manufacturer specified shall 
life. 

• Field feference samples are submitted blind to the laboralory at a 
Ifequency 01 one per samplIng batch. (Note: Field reference standards 
may be discontinued 10f direct canislBf melhod il QAO accuracy 
objectives are met) 

(Section CHb(3j) 

Are procedures In place to ensure that flElld duplicate samples ate coaecled 
seQUentially and in accordance with Table Cl·t. (Section CHb(4» 
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Implementationl Objective 
Comment Evidence, as applicable 

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

Reviewed YIN audit, etc.) 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
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WAP Requirement1 

Procedure Documented 

Adequate? 
Location YIN (Why'?) 

Example of 
Implementation! Objective 

Evidence, as applicable 

'tern Adequate? 
Reviewed YIN 

Sample Equipment Teating, lnspection and Maintenance 

203 

204 

Ate procedures in place 10 ensure that samPle containers are cleaned in 
accordance with lhe fotlowing specifications: 

• All sampling components that COl'ltact sample @Sesareconstructedof 
Inert materials such as stainless steel or Tel lon-

· The sampling manifold and canisters are properly cleaned and leak 
checked prior to each sampling event in accordance to or equivalent 
with T0-1 4A or T0-15 methodology 

• SUMMA- canisters or equivalent are cleaned on an equipment 
cleaning batch basis. An equJpmert cleaning batch is defined as the 
number 01 ca1isters thai can be cleaned toge1her at one time using the 
same cleaning melhod 

• The cleaning system consists of an optional oven and a vacuum 
manifold which uses a dry vacuum pump or a cryog911lc trap backed 
by an oil sealed pump 

• Prlot to cleaning a 24 hoor leak check she. 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 
Of humid high purity nitrogen and analyzed IOf VOCs 

• A batch is considered clean if VOC concentrations are less lhaI13 
times the MOLs specified in Table C3·2 

• Certilied leak·free canisters are evacuated 10 0.1 mm Hg or less for 
storage 

• Canister cleaning cert ification documentation is availabla at the 
cleaniog facility and the cleaning facility inifiates canister tags. 

(Section C1-1c, C 1- ' c( t )) 

Are procedures in place to ensure that manilold pressure sensors and 
ambient air temperature sensors Sle certified prior to in~lal 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 
consisten( with the manifold purge gas. 
(Section C1 · 1d) 
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EQuipment 

Ambulance #1 

Ambulance #2 

Rescue Truck 

Building Smoke. 
Thermal Detectors, 
or Manual Pull 
Stations 

Fire Truck 1# 1 

Rescue Truck 1# 2 
(U/G) 

Extinguishers 

Automatic Dry 
Chemical 
Extinguishing 
Systems 

Sprinkler Systems 

Description and Capabilhies 

MediCal Resources 

Equipped as per Federal Speclficallons KKK-A-1822 and 
New Mexico Emergency Medical ServIces Act General 
Order 35; equipped with a radio to Carlsbad Medical 
Cenler, VHF radio, UHF medicat frequency, cellular phone 

Diesel and/or electric nQrEissta ambulance equipped with 
first aid kit, 2 stretchers. and other assoclaled medical 
supplies 

Special purpose vehicle; light and heavy duly rescue 
equipment; transports 1 IIl1er patlenl, medical oxygen and 
supplies for mass casualUes, Ure suppression support 
equipment (rescue tool, air bag, K·12 Rescue Saw. 5,000· 
wall generator, self-contaIned breathing apparatus (SCBA), 
and much more equipment 

Fire Oetection and Fire Suppression Equipment 

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

EqUipped per Class WN fire truck per NFPA; capacity 750 
gallons. with pump capacity of 1200 gallons per minute 

(1) 125-pound dry chemical extinguisher 
(1) l5D-pound foam extinguisher 

Individual fire extinguisher stations; various types located 
throughout the facility, confonning to NFPA-1 O. 

Automatic; 1 ,OOO-pound system (Ory Chemical); actuated 
by thennal detectors or by manual pull stations 

Fire alarms activated by waterflow 

PERMIT ATTACHMENT 0 
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Location 

Surface (Safely and 
Emergency Services Facility) 

Underground 

Surface (Safety and 
Emergency Servlces Facllity) 

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

Surface (Safety and 
Emergency Services Faci11ty) 

Underground 

Buildings, underground, and 
underground vehicles 

Underground fuel station 

Pumphouse, Guard and 
Security Building, Support 
Building, Waste Handling 
Building (conlact- transuranlc 
waste area only). 
Warehouse/Shops Building, 
Auxiliary Warehouse 
Building, TRUPACT 
Maintenance Facility, 
Training Facility, SH ShaH 
Hoislhouse, Exhaust Filler 
Building, Engineering 
Building, and Safety Building 



Equipment 

Hand Tools 

Come-a-Iongs 

Porta-power 

Jugs 

Pails 

Portable Ughting 

Patching Kit 

Scoops and 
Shovels 

Descr iption and Capabilities 

Containment and cleanup; 

Underground rescue truck: 

(1)12# Sledge Hammer 

(1 )318" Drive Socket Set 

(1)'Y.!:" Drive Socket Set 

(1)3I4" Drive Socket Set 

{1 )25' ¥z" 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 )S" blade Phillips 

(1 )#2 screwdriver 

(1 )6" blade standard screwdriver 

(1 )Claw Hammer 

(1) 4-lon; cable-type Ratchet lever tool designed specifically 
for liffing, lowering and pulling 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; SOD-watt bulbs, 
suitable for wet location 

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

Cleanup; plastic; various sizes; nonsparklng; nonwood 
handles 

(1) Scoop 
{3l Shovels 
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Location 

Underground rescue truck, 
HAZMAT Irailer 

Surtace rescue truck and 
underground rescue truck 

Surface rescue truck 

HAZMAT trailer 

HAZMAT trailer 

Underground rescue truck 

HAZMAT trailer 

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

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

23 ~E~-1~aL-__ ~G~e~n~e~ra~I~ln~s~p~e~ct~io~n~R~e~g~u~ir2em~e~n~ts 

24 Tables E-1, E-1a, and E-2 of this Permit Attachment list the major categories of mon~oring 
25 equipment. safety and emergency systems, security devices, and operating and structural 
26 equipment that are important to the prevention or detection of, or the response to, 
27 environmental or human health hazards caused by hazardous waste. These systems may 
28 include numerous SUbsystems, These systems are inspected according to the frequency listed 
29 in Tables E-1 and E-1a, a copy of which Is maintained at the WIPP facility. The frequency of 
30 inspections is based on the nature of the equipment or the hazard and regulatory requirements, 
31 When in use, daily inspections are made of areas subject to spills, such as TAU mixed waste 
32 loading and unloading areas in the WHB Unit, looking for deterioration in structures, mechanical 
33 items, floor coatings, eqUipment, malfunctions, etc" in accordance with 20.4,1.500 NMAC 
34 (incorporating 40 CFR §264.15(b)(4)). 

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

39 E-1a(1) Types of Problems 

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

2 Tables E-1, E-1a, and E-2 of lhis Perm" Atfaehmenllisllhe inspeelion frequencies and 
3 monitoring schedule for equipment and systems subject to the 20.4.1 NMAC hazardous waste 
4 management requirements . The frequency is based on the rate of possible deterioration of the 
5 equipment and the probability of an environmental or human health incident if the deterioration 
6 or malfunction, or any operator error, goes undetected between inspections. Areas subject to 
7 spills, such as loading and unloading areas, are inspected daily when in use, consistent with the 
• requiremenls of 20.4.1.500 NMAC (ineorporaling 40 CFA §264.15(b)(4)). 

9 When AH 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 (ALAR A). More extensive 
12 inspections of these areas are performed at least annually during routine maintenance periods 
13 and when AH TRU 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 
17 hazardous waste constituents. These systems are shown in Table E-2 and include the 
,. geomeehanieal moniloring syslem and the eenlral moniloring syslem (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 syslem, and olher facilily syslems including waler lank levels. In add"ion, the CMS collacls dafa 
23 from the meteorological monitoring system. 

24 =E~-l~bL-___ S~pe~c~i~fjc~P~roe~e~s~s~lns~p~e~c~li~on~R~e~g~u~irEe~m~e~n~ls 

25 20.4.1 .500 NMAC (ineorporaling 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 
27 miscellaneous units. Both are addressed below. 

2. E·1b(1) Container Inspection 

29 Containers are used to manage TRU mixed waste at the WIPP facility. These containers are 
30 described in Permit Part 3. Off-site CH TAU mixed waste will arrive in 55-gallon drums arranged 
31 as seven (l)-packs, in Ten Drum Overpacks (mOP), in 85-gallon drums arranged as four (4) 
32 packs, in 100-gallon drums arranged as lhree (3) packs, in slandard wasle boxes (SW8) 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 lhe facilily pallels. If CH TAU mixed wasle handling operalions should slop for 
38 any reason wilh conlainers loealed on the TRUPACT-II Unloading Dock (TAUDOCK slorage 
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 Holst 

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

Adjustable Center of Gravity 
Uft Fixture 

Backup Power Supply Diesel 
Generators 

Facility Inspections (Water 
Diversion Benns) 

Central Monitoring Systems 
(eMS) 

Contact-Handled (CH) TAU 
Underground Transporter 

Conveyance loading Car 

Facility Transfer Vehicle 

Table E-1 
Inspection ScheduleIProcedures 

Inspection a 
Frequency and Job 
TItle of Personnel 

Responsible Normally Making 
Organization Inspection 

Underground Preoperational" See 
Operations Usts lb and c 

Emergency Weekly 
SelVlces See list 11 

Waste Handling Preoperational 

See Ust 8 

Facility Monthly 
Operations See list 3 

Facility Annually 
Engineering See list 4 

Facility Continuous 
Operations See list 3 

Waste Handling Preoperational 

See Ust 8 

Waste Handling Preoperational 

See UstS 

Waste Handling Preoperalional 

See Ust 8 
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Procedure Number and 
Inspection Criteria 

WP 04-H01Q04 

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

P.M9QOQ3Q12-FP0030 

Inspecting for Mechanical 
OperabilitY", Deterioration", and 
Required Equipment" 

WP 05-WH141 0 

Inspecting for Mechanical 
Operability"' and Deterioration" 

WP 04-E01301 

Inspecting for Mechanical 
Operability"' and leakslSplils by 
starting and operating both 
generators. Results 01 this 
Inspection are logged in 
accordance with WP 04-AD3008. 

WP 10-WC3008 

Inspecting for Damage, 
Impediments to water lIow, and 
Deterioration" 

Automatic Self-Checking 

WP 05-WH1603 

Inspecting for Mechanical 
Operability"', Deterioration", and 
area around transporter clear of 
obstacles 

WP 05-WH1406 

Inspecting for Mechanical 
Operability"', DeteriorationD

, path 
clear of obstacles, and guards in 
the proper place 

WP 05-WHl204 

Inspecting for Mechanical 
Operability"', Deterioration", 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 

Are Extinguishers' 

Fire Hoses 

Fire Hydrants 

Fire Pumps 

Fire Sprinkler Systems 

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

Forklifts Used for Waste 
Handling (Electric and Diesel 
forklifts, Push-Pull 
AHachment) 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Meking 
Organization Inspection 

Underground Quarterly 
Operations See list la 

Equipment Weekly 
Custodian See list 5 

Seml·annually 

See Ust 2a 

Emergency Semiannually 
Services See Ust!! 

Emergency Monthly 
Services See Ust11 

Emergency Annually (minimum) 
Services See lIst!1 

Emergency Seml·annuaV annually 
Services See List!! 

Emergency Weekly/annually 
Services See List 11 

Emergency Monthlyl quarterly 
Services See List!! 

Emergency Weekly 
Services See Ust 11 

Waste Handling Preoperational 

See List 8 
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Procedure Number and 
Inspection Critaria 

PM041099 

Inspecting for Deteriorationb and 
Leaks/Spills 

WP 12·IS1832 

Inspecting for Deterioralionb 

WP 12·IS1832 

Inspecting for Deteriorationb and 
Fluid Levels-Replace as Required 

PM9Q9Q2712·FPOO27 

Inspecting for Delerioralionb
, 

Operability of indicator lights and, 
underground fuel stalion dry 
chemical suppression system. 
Inspection Is per NFPA 17 

PMYQ9Q3612·FPOO36 

Inspecting for Deterloralionb
, 

leakslSpills, Expltalion, seals, 
fullness, and pressure 

!2·FPOO31PMOOQQ31 

Inspecting for Oeterioratlonb and 
Leaks/Spills 

Pt..'99OO3~ 12·FPOO34 

Inspecting for Oeteriorationb and 
Leaks/Spills 

WP 12·FPOO26 

Inspecting for Oeleriorallonb
, 

LeakslSpllls, valves, and panel 
lights 

WP 12·FPOO25 

Inspecting lor Oeteriorationb
, 

LeakslSpllls, static pressures, and 
removable strainers 

PMQgQga312·FPOO33 

Inspecting for Mechanical 
Operability'", DeterioraUonb

, 

LeaksfSpllls, and Required 
Equipmenf 

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

Inspecting for Mechanical 
Operability'", Oeterioratlonb

, 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. Gales. 
Signs 

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

Public Address (and 
Intercom System) 

Radio Equipment 

Rescue Truck (Surface and 
Underground) 

Salt Handling Shaft Hoist 

Inspection a 
Frequency and Job 
Tille of Personnel 

Responsible Normally Making 
Organization Inspection 

Emergency Weekly 
Services See Ust 11 

Emergency Quarterly 
Services See List 11 

Facility Monthly 
Operations See Ust 3 

Maintenancel Daily! 
Underground 
Operations 

See Lists 1 and 10 

Security Daily 

See Ust 6 

Emergency Weekly 
Services See Ust 11 

Facility Monthly 
Operations See List 3 

Facil ity Dail~ 
Operations See Ust3 

Emergency Weekly 
Services See List 11 

Underground Preoperallonal 
Operalions See Ustlb and c 
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Procedure Number and 
Inspection Criteria 

12·FPOO33P.A000033 

Inspecting for Mechanical 
Operability"', Deteriorationb

, and 
Required Equipment" 

12·FPOQ35PMOOQ03e 

Inspecting for Required 
Equipmentn 

WP 04·PC3017 

Testing 01 PA and Underground 
Alarms and Mine Page Phones at 
essential locations 

WP 12·IH182B 

Inspecting for Air Quality 
Monitoring Equipment Functional 
Check 

PFO-OO8Q1Q 

Inspecting for Delerioratlonb and 
Posted Warnings 

12·FPOQ29PMQOOOag 

Inspecting for Deterioratlonb and 
Pressure 

WP 04·PC3017 

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

Radios are operated daily and are 
repaired upon failure 

12·EPQQ3QP",gggg~ and 1£ 
FPOO33PMOOOO33 
Inspecting for Mechanical 
Operability"',Deteriorationb

, 

LeakslSpills, and Required 
Equipmentn 

WP 04·H01002 

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 

TAU Mixed Waste 
DecontamlnaUon Equipment 

Underground Openings-
Roof Bolts and Travelways 

Underground-

Geomechanlcal 
Instrumentation System 
(GIS) 

Underground TRU Mixed 
Waste Disposal Area 

Unlnterruplible Power 
Supply (Central UPS) 

TOOP Upender 

Vehicle Siren 

Ventilation Exhaust 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Underground Quarterly 
Operations See Ust 1c 

Waste Handling Preoperational or 
Weekly' 

See Us! 8 

Waste Handling Annually 

See Ust8 

Underground Weekly 
Operations See Ust 1a 

Geotechnical Monthly 
Engineering See Ust 9 

Waste Handling Preoperational 

See List 8 

Facility Dally 
Operations See List 3 

Waste Handling Preoperational 

See Lisl8 

Emergency Weekly 
Services See Lisll1 

Maintenance Ouarterly 
Operations See Ust 10 
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Procedure Number and 
Inspection Criteria 

WP 04-AU1 026 

Inspecling lor Deteriorationb and 
Functionality in accordance with 
MSHA requirements 

WP05-WH1101 

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

WPOS.WH1101 

Inspecting for Required 
Equipment" 

WP04-AU1007 

Inspecting for Deteriorationb 

WP 07-EU1301 

Inspecting for Deteriorationb 

WP 05-WH1810 

Inspecting for Deteriorationb
, 

LeakslSpil\S, mine pager phones. 
equipment. unobstructed access, 
signs, debris, and ventilation 

WP 04-EDl542 

Inspecllng for Mechanical 
Operabilitym and Deteriorationb 

with no malfunction alarms. 
Results 01 this Inspection are 
logged In accordance with WP 04-
A0300B. 

WP05-WH1010 

Inspecting for Mechanical 
Operability'" and Deteriorationb 

Functional Test Included with 
Inspection 01 the Ambulances, Fire 
Trucks, and Rescue Trucks 

IC041098 

Check for Delerioratlonb and 
Calibration of Mine Ventilation 
Rate Monitoring Equipment 



System/Equipment Name 

Wasle Handling Cranes 

Waste Hoist 

Waler Tank Level 

Push-Pull Attachment 

Trailer Jockey 

Explosion-Isolation Walls 

Bulkhead In Filled Panels 

Bolting Robot 

Yard Transfer Vehicle 

Payload Transfer Station 

Monorail Holst 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Waste Handling Preoperational 

See Ust a 

Underground Preoperational 
Operations See Ust lb and c 

Facility Dally 
Operations See Ust3 

Waste Handling Preoperational 

See ust a 

Waste Handling Preoperational 

See List a 

Underground Quarterly 
Operations See Ust1 

Underground Monthly 
Operations See Ust 1 

Waste Handling Preoperational 

See Ust 8 

Wasle Handling Preoperational 

See Ust 8 

Waste Handling Preoperational 

See Ust 8 

Waste Handling Preoperational 

See List 8 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 

Jwj~ 14, all 1January 31. 2012 

Procedure Number and 
Inspection Criteria 

WP 05-WH1407 

inspecting for Mechanical 
Operability"', Deterioration", and 
Leaks/Spills 

WP 04-H01003 

Inspecting for Detenoratlonb
, 

Safety Equipment, Communication 
Systems, and Mechanical 
Operability"', Leaks/Spills, In 
accordance with MSHA 
requirements 

SDD-WDOO 

Inspecting for Deleriorationb
, and 

waler levels. Results of this 
inspection are logged In 
accordance with WP 04-AD300B. 

WP 05-WH1401 

Inspecting for Damage and 
Deterioration" 

WP 05-WHl405 

Inspecting for Mechanical 
Operability'" and Deterioration" 

Integrity and Deterioratlonb of 
Accessible Areas 

Integrity and Deterioration" of 
Accessible Areas 

WP05-WH1203 

Mechanical Operability'" 

WP 05-WH120S 

Mechanical Qperabililym, 
Deterioration", Path ctear of 
obstacles and Guards in proper 
place 

WP OS-WH1208 

MechanicaIOperabillty"', 
Deterioration", and Guards in 
proper place 

WPOS-WH1202 

MechanIcal Operability"', 
Deterioration", and leaks/spills 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
July 1~, 2911Januarv 31 , 2012 

SysternlEquipment Name 

Bolting Station 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Waste Handling Preoperational 

See List 8 
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Procedure Number and 
Inspection Criteria 

WP 05-WH1203 

Mechanical Qperabllity"', 
Deterioralionb

, and Guards in 
proper place 



1 

2 

3 

Waste Isolation Pilol Plant 
Hazardous Waste Pennit 

:tw·, 1',20' '.IilnuaN 31. 2012 

Table E·1 (Continued) 
Inspection SchedulelP'rocedurea Lists 

LIst 1; Underground OPerations 

a. MinIng Technician· 

Senior MinIng Technlcfan • 

Continuous MinIng SpecialiSt · 

Senior MInIng SpecIalist· 

MIne OPS Supervisor · 

b. Waste Holst Operator 

Waste Hoist Shalt Tender 

LIst 5; General 

EquIpment Custodian" 
List 6; Security 

Security Protective" 

c. U/G Facili ty Operations" · Self Rescuers 

Shaft TechnIcian ' 

Security Protective Supervisor ' 

LIst 8: Waste Handling 

Manager, Waste Operations 

TRU·Waste Handler 

Ust 9; Geotechnical Enginee r1ng 

Engineer T9Chnlclan • d. Opera lions EngIneer 

Supervisor UlG Services' 

Senior Operations Engineer" 
Lls12; Industrial Safety 

a. Safety Technician· 

Senior Safety Technician · 

Safety Specialist· 

Safety Engineer · 

Industrial HygJenist • 

b. Fire Protection Engineering • 

List 3: facilHY QperatlQns 

Feci/lUes Technician· 

Senior Facllltles Technician · 

Facility OperaUons Specialist ' 

Central Monitoring Room Operator· 

Central Monllor1ng Room Specialist· 

Operallons Engineer 

Senior Operations Engineer· 

facility Shift Manager 

Operations Technical Coordinator · 

Ust 4: Facility Engineering 

Senior Engineer· 

AssocIate EngIneer· 

EngIneer· 
Senior engineer' 

Principal Engineer"" 

List 10: MaIntenance Operations 

Maintenance Tectvllclan • 

Maintenance Specialist· 

Senior Maintenance Specialist" 
ConlractOt • 

Usl 11 : Emergency SeWes 

Qualified Emergency Services Personnel 

fire Protection Technician 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
",wi" 14, ~11JanuafY31 , 29 12 

• 

, 
, 

• 
, 
, 

• 

m 

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

Inspection may be accomplished as part of or in addition to regularly scheduled preventive maintenance 
Inspections for each item or system. Certain structural systems 01 the WHB, Waste Holst and Statlon A ate also 
subjecllo Inspection fonowing severe natural events Including earthquakes, tornados, and severe storms. 
Structural systems include columns. beams, girders, anchor bolts and concrete walls. 
Deterioration Includes: obvious visible cracks, erosion, salt build·up, damage. corrosion, loose or missing parts, 
malfunctions, and structural deterioration. 
"preoperational~ signifies thai 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 positfons, 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 CMA and level readouts are available at any time. 
This organization Is responsible for obtaining licenses lor radios and frequency assignments. They do periodic 
checks of frequencies and handle repairs which are performed by a vendor. 
Radios are not routinely "inspected.· They are operated daily and many are used In day-Io-day operations. They 
are used unlilthey fall, al wtlich time they are replaced and repaired. Aadios 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 unll, and unloading areas. 
No log forms are used lor dally readings. However, readings that afe out of tolerance are reported to the CMA 
and logged by CMR operator. Inspection Includes dally functional checks of portable equipment. 
Mechanical Operabll1ty means that the equipment has been checked and Is operating In accordance with site 
safely requirements (e.g. proper fluid levels and tire pressure; functioning lights, alarms, strens, and 
powerlbattety unlls; and belts, cables, nulS/bOlts, and gears In good condHion), as appropriate. 
Required Equipment means thallhe equlpmentldentffied In Table F·B ls available and usable (I.e. not 
expired/depleted and works as designed). 

Positions are not considered ACAA positions (I.e., personnel do not manage TAU mixed waste). 
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System! 
Equipment Responsible 

Nam. Organization ~ 

~~rizontal ,!,~sle 
~~ptacement Operations 

nd Retrieval 
~qulpmenlJl! 

I 
e ulv len 

ui ment 

,·Ton Waste 
Forklift Operations 

RHBay !!.Jasta 
fPerations 

Surface RH ~:e tN~U Mixed rations 
.. te 

Handling 
~ .. a 

Inspection· 
Frequency end Job Procedure 
TlUe 0' Personnel Number 
Normally Making (Latest 

Inspeclion J Revision) Deterioration' 

Pre-evolution ...... ) WP05-WH1700 Ve, 
See Usl1 PM052010 

(Semi·Arlilualt 

PM052011 
(Annual) 

PMOS2013 

PMOS2012 

PM052014 
(Annual) 

Preoperational <.'UJ WPOS-WHl602 V" 
See lis! 1 PM074061 

PM052003 
(Hours of Use) 

PM074Q27 
(Oual1eny) 

PM074029 & 
PM074051 
(Annual) 

Preoperational "' ......... WPOS-WH1744 Ve, 
See Us! 1 

Preoperational ' WP·OS Ve, 
See Ust 1 WH1744 
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Waste Isolation Pilot Plant 
Hazardous Waste Pennit 
~~ 

Inspection Criterie 

Leaksl 
spills Other 

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

Ve, Pre..()perationat Checks. 

PM performed avery 100 
hours of operation. evef)' 
500 hours 01 operaUon or 
every 5 Years. 

Quarterly Engine 
EmissIon Test. 

Annual Electrical 
Inspection. 

Annual NOE. 

NA Floor Integrity 

Ve, Posted Waming. 
Communications 



1 

2 

3 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 
~Iy I 4. 201 'January 31. 20 12 

Table E-1. (Con1inuod) 
RH TRU Mixed Waste Inspection Schedule/Procedures Lilts 

Us1 1; Was1e OoefJHoOS 

AH Waste Handling engineer 
Qualified TAU-Waste Handler 
Ust 2: RadIological Control 

Radiological Control Technician 
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Bell Canyon 
bgs 

Castile 
em 
Culabra 
CofClBEA 
'C 
%C 

oao 
EM 
EPA 
iGlIo4 

• It' 

gfcm3 

GWSP 

HWDU 

km 
km' 

m 
MlDC 
m' 
Magenla 
mgIL 

LIST OF ABBREVIATIONS/ACRONYM lill!!n 

Bell Canyon Formation 
below ground surface 

Castile FormatIon 
centimeter(s) 
Culabra Mamber 01 the Rustler Formation 
G~ol bll6t9Q~CustodWteayesl lor analysis 
degree(s) Celsius 
percent completeness 

data quality objectives 

U.S. environmental Protection Agency 
i""~~8At . Salety, aP9 ~eallft QepaRIR8P:! 

foot (feel) 
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meter(l} 
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mlilgram(s) per iter 
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R~,A., 

RIDS 
APo 
Rustler 
%A 

Salado 
SAP 
sc 
SOP 
G=rl 8 

ToS 
TOC 
TOX 
TAU 
TSDF 
TSS 

UTLV 

VOC 

WIPP 
WLMP 
WQSP 

~gIL 

mJIe(s) 
square mile(s) 
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ATTACHMENT L 

WullllIoIIlIon Plot PIIInt 
HIUrdoW WI" Pe!mII 

" .. .. iiQ, o:'II10Jnwy1! 2Q!? 

, WIPP GROUNO·WATER DETECTION MONITORING PROGRAM PLAN 

1 L· ' Inlroduc!loo 

• The Waste Isolat ion PIlOt Plant 
s 
• , 
• 
R If; iii geelovle ratl981lef)' ler IRe 8i&peealallfan6I:1IUAie (TRU) \'Jssle.;he SiIij)8SSI RenieR .. 

10 18alle. 2,150 'eel {tIJ Ii" lfIelaf& Ifflil beklw IRe ~11 5Wffase iR IRe b'91i11l1M salt ef the Sale. 
II ,""JMi'lIIiA (AafaiAattlilf ,a'''''" Ie as IRa Salall&j .&A WIPP, wal8l 9;eWIA!j WAlle e.~1 laelA 
12 al3e¥e 8AS bll9w fl8 iiltHMal Ref .. I"' , GreWF16 water FA9AllenAg ef iRl ~pperme&I aquller ~ 
13 ""a 'a.,1)' Nt AS! pHllillla. al ¥'IPP lilae81:168lAaI '#"'8' b'SallAg WAit 'IRe 98. 'aA~A 
I. '"a ..... 1I8RI .. AS! _AI.'" a 6'alllllla ~al~V Ie, a ,ala.1 I, ... IRe 'SIiI9I1Bf)' ;-R.,,, 
IS D&eau&8 1M ,ep96lePl NAoIeR aAd wale. beiViAg &afld619A8e et fl8 9all '3ofl'19A FcwfNlreA .,8 
II .alilillal~ ~ ~9f :l!gQO" Ii 10 ffll .. YBf)' lew JMI_slllljjty 8\fapenla 1811i1"l8A" 10:0 ""apllwfR ll , 
17 ~ ReAawiY AppllGall9A (OOE. :l!OOO)). Ne AallAlerelle'e patRlJIiIY RaI b.8A .. ..,III_to .. 
11 'ar I8AlaRWloaAI &HIA&pQoA Ie _liars ~"lha ~"9f'Y R9f1i!8f1. _ ~lIfa .. AS RySrelag" 
I' ~"'''BfI "eMIM IRe repaellsf'}' aAIlIoiAd&~Wlg ~"'a" ~e IoI .S 'fWlf~9F1oaI 
20 ~19A AglfWj ('PAl G9A6k1ded If! 1990 "'at Aa;wFal >J~aII8I'AA'1I:1AI88I1eR dge6 A9I I •• ' 
21 8..-e" 8'" ~e ........ "". AYIMAilI:I6 eNSIM (EAA, 1990) ,"l:IflRerR'l8fa l gpPrfIg aalat'ala. 59r 
22 gAM1Q walaf fflIiIf'11181IRj IhHtYVR 'Aa SalBde anllf:la Cas. ,"a,lMol. (R8r8IASh9f ,"'ailed la 
23 all tA. ~'&I''')IRIe 1tt8 9al CaAY811 aElwrier weyW 98R'1f1fefJIS8 tP8 lIeIalf8A ~I al ~a 

24 'IJI""''''' ~'."'Mo 
2S It 

" " " " ., 
" 

, Ii 

I 
I 

32 ;I ~1&eallafle9w' Wflll , MIS!! BFa a~1IeQ te Wla RaZ8rSBWB wasla Oiepeeal ~iI8IHWOU'11A IRe 
33 WAgerj'811A8, Wli Be tNl . .. 
" " " " " " " 
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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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12 lol a Geologic and Hydrologic Characteristics 

13 L·lal1l Geology 

I. TheWIPP 

" " " " " .. 
" 

I • 

si tuated within the Delaware ",,,m,-JI\IIIllJ 
the larger Permian 

'h. 

III 

22 • The Castile., ~.18IPI9a I*lf~f:I r,h~'al!9A et ~8 Aef~1oiiiIfI &ea. consists of 
23 Interbedded anhydrites and halite. 115 upper boundary is at a depth of about 2,825 ft (861 
2. m) below ground sur1ace (bga), and its thickness at the WIPP lacKity 15 1,250 ft (381 m). 

25 • The repository is located in the Salado, which overlies !he Castlie and resutted Irom 
2fI prolonged desiccation that produced predominantly halite, wllh some carbOnates, 
27 anhydrites, and clay seams. lis upper boundary is at a depth 01 about 850 ft (259 m) 
28 bgs, and ills aboot2,OOO It (610 m) thick in the repository area. 

28 • The Rustler Formation ,Rete'R8her releJfe" te 86 lJ:Ie RW6l1eF) was deposited In a 
30 lagoonal environment during a major freshening of the basin and consists 01 carbOnates, 
31 anhydrites, and hatltes. Its bads consist of clay and anhydrite and contain small amounts 
32 01 brine. The Rustle"s upper boundary is about 500 It (152 m) bgs, and it ranges up to 
33 350 ft (107 m) in thickness in the repository area. 

34 These evaporile-bearing lormations lie between two other formations significant 10 the geology 
3S and hydrology 01 the WIPP Me!ac.hty. The Dewey Lake Redbeds Forma11Of'l LDewey Lak, ) 
3B overtying the Rustler Is dorTinated by nonmarine sedirTleflts and consists almOSt entirely of 
37 mudslooe, claystone, siltstone, and n terbedcled sandstone (see Amended AWlIWlI App!!c.hOO 
3B Addendum Ll, Section Ll .1c(6) 81 lie AJRePdeEi Plel'18'cial ApprlCation (DOE, 20(9» . This 
3D lonnalion forms a 500-ft· (l52-m) thick barrier of rfle-grainecl sediments thai retard the 
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downward percolation 01 water into the evaporite units below.' The Bell Canyon i'e,majl9A 
lflBfeiAa4ef ,elalled Ie a5 'he 8all CanygA)---is the first water-bearing unit below the repository 
(see Amended Renewal Aporcation Addendum L 1, Section ll-lc(2) allAe PRl8Rge9 qSRBwaj 
AFiflli6ati911 (DOE, 2009)L and is confined above by lIle thick evaporite SBEjIlBl'lSSS deposITs of 
the Castile-abowt. It consists of 1,200 ft (366 m) of interbedded sandstone, shale, and siltstone. 

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

]) . Second, its permeability is extremely low. Third, salt behaves meChanically in a plastic 
manner under pressure (the rlhostatic pressure at the disposal horizon is f'Aefe 

It:taAapormdrnately 2,BOO-gQQ..pounds per square inch (Ib/in.~ or 13-:84.....& megapascals IMPa» 
and eventually ~eforms to fill any opening (referred to as creep). Fourth, any fluid 
remaining in small fractures or openings is saturated with sail, is incapable of further salt 
dissolution, and has probably remained in place let A'lIlIiens e' vea,lSsioce deoosiljon. Finally, 
the Salado lies between the Rustler and the Castile (Figure L--&4J . which contain very low 
permeability layers that help confine and isolate waste within and keep water outside of the 
WIPP repository (see Amended Renewal AoolicatlQn Addendum L1, Section L l-lc(S) and Ll­
lc(3) e' *8 ,A.RlenEleEl ReAewal ,,\wlisalieFi (DOE, 2009». 

18 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 ll, Section ll-2a of the 
21 Amended Renewal Application (DOE, 2009) provides more detailed discussions of the local and 
22 regional hydrogeology. Relevant hydrological parameters for the various rock units above the 
23 Salado al WIPP are summarized in Table l-l . 

24 l-la(2){il The Castile 

25 The Castile is a basin-filling evaporile sequence of sediments surrounded by the Capitan Reef. 
2fI The Castile represents a major regional ground-water aquitard thaI effectively prevents upward 
27 migration of water from the underlying Bell Canyon. Fluid present in the Castile is very restricted 
2B 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 ~ 
30 determined its permeability to be lOwer than detection limits; however, the hydraulic conductivity 
31 has been conservatively estimated to be less than 10" tI (3 x 10·g m) per day. A description of 
32 the Castile brine reservoirs outside the WIPP faCility area Is provided in Addendum L 1, Section 
33 ll-2a(2)(b) of the Amended Renewal Application (DOE, 2009). 

:J.( L-la/2)(ii) The Salado 

35 The Salado is an evaporite sequence that filled the remainder of the Delaware Basin and lapped 
36 extensively over the Capitan Reef and the back·reef sediments beyond. The Salado consists of 
37 approximately 2,000 It (610 m) of bedded halite, with interbeds or seams of anhydrite, clay, and 

" ""P . ' ..... "'., .. _~ ............ , .... _.' .. tI.I'I" I •• ~,,,,,,,,, __ R .1 ........... ~ .. 
..... _ I' " ..... ' ... ,It. "'In,. All !of lilt " ... i_ 'il.,,05 ' III' .'. ' 1 .. ,11'1 I ,.. "II I ... I ' ...... " ., 

e~:~:;~~"JI:. ~ :": :!:"!!::::~ ... u..-W"'P __ n.._1I , • 0"" •. " t I" _""'''I'''~'';" 'VJ 
,~ __ """"",;11.""".4.,"",, ___ _ _ •• __ ,.n l "I/II"," •• ~"II"'Irc."'''' ' <);''' II' '. ,I. If ' . 'p, 

, .1 ',"1' , .. , .. .,. • ....-.1 ...... , .. , .. _'-", ............... , .... I 'I ..... ', 
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• poIyhalite. It acts hydrologically as a regional confining bed. The porosity 01 the Salado is very 
2 low and oaturlb k'lterconnected pores are probably nonexistent in halite at the depth 01 the 
3 disposal horizon. Fluids associated with the Salado occur mainty as very small fluid Inclusions in 
4 the halite crystals and also occur between crystal boundaries (Interstitial fluid) of the massive 
.5 crystalline salt formation; fluids also occur in clay seams and anhydrite beds. Pern'l8abilltles 
6 measured from the surface in the area of the WIPP facility range from 0,01 to 25 mk::rodarcles. 
1 The most reliable value, 0.3 mlcrodarcy, was obtained from well DOE-2. The results of 
I permeability tesUng althe disposal horizon are within the range 01 0.001 to 0,01 mlcrodarcy....Ae 
II a 69ff1f181189A, ~II pe~ea9.hly el the 8,1811e 115 FeYIjRI'} a IRel:l6a~ time. leMi Ihafl l~al el a 

.0 )ewe' alay I..., reqwlt~aGe if:RpeWldA'lefl!6 aACt 181=10',$16, IMumlfl!) e~~allhll:*Ae6ees . 

" L-1a{Z)(HIl The Rustler 

.2 The Rustler has been the subject of extensive characterization activllles because It contains the 
'3 most transmissive hydrologic units overlying the~ Sala. (lpe&oIlealtj. IRe (;\111.', 
14 MeRl88', ~e'NI'er I8le"ell ~ .. Fie Cwtebta}. Within the Austier, fIVe members have been 
IS Identified. Of these, the Culebfa is tile most transmissive and has been the focus of most of the 
11 Rustler hydrologic stodies. 

t1 The Culebra Is the Ilrst continuous waler-bQarilg zone above the Salado and is up to 
\I approxlmalely 30 ft (9 m) thick. Water in the Culebra is usually presenl in fraclUres and is 
\I confined by OYertying gypsum or anhydrite and undertying clay and anhydrite beds. The 
20 hydraulic gradient within Ihe Culebra in the area of the WIPP facii ty Is approximately 20 ft per 
2' ml (3.8 m per km) and becomes fT'IJch llatter south and southwest of the sile (FiguJe L.~) . 
22 Culebta Iransmmsivities In the Nash Oraw range up to 1 ,250 square It (tt') (116 SQUare m InTI) 
2:3 per day; closer to the WtPP facitity, they afe as low as 0.007 to 74 It' (0.0006510 7.0 m~ per 
2_ day. 1:Re '"le8'a .. Rya.eIBIL sal*)! 18RiPH 

2S The two primary types of field lests that are being used to characterize the flow and transport 
21 characleristics 01 the Culebra are hydraulic tests and tracer lests. 

27 The 

" " ., 
" " " .. 
" " " " .. 
'" " 
" " .. 

P'~::;'~~', ~and slug testing of wells across the study area 
!!, L 1, Section L '.2a(3)(a)(II1. "t t/lIe o,me~iG 

most detailed hydraulic tesl data e)(lsl for the WIPP 
The hydropads generally comprise a network of three or more wells 

of meters of each other. Long·term pumping tesls have been 
H-l', and H·19 and al weR WIPP,13 (see Amended AeDewal 

L 1·2a(3)(a)(ii) ellhe bMl~ RBRewal Ap~alieA (DOE, 
provided transient pressure dala both at the hydropad and over a 
incloded use of automated data-acquisition systems, providing 
and time) data sets. In addition to tests, slug 

have conduded at 
althat 
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, fRa R~faWie 1961& are iiS6!gAed 1& yiela f*86lulle 8aha 'aF B&I~a,*,q sf pYEbelegl6 
2 Ghsfd9$elisll8& Pressure data are collected du[rog hydrautic tests fOf estlmahon of hydrolOQIC 
3 characteristics such as transmissivity, permeaMrty, and storativity. The pressure data from long· 
• term pumping tests and the ilterpreted transmissivity values for individual wells are used ~ 
5 lOpUI..fQ..llew-medeltAqin calibration 01 flow models. Some 01 the hydraulic test data and 
II interpretations are also important lor the interpretation of transport characterislics. For Instance, 
7 the permeability values Interpreted from the hydraulic tests at a given hydropad are needed for 
8 interpretations of tracer test data at that hydropad. 

" evidence that the permeability of the Gulebra varies spatially and varies 
10 i cannot be characterized with a uniform value or range over the region of 
11 The transmissivity of the over 6Il'-1In..orders of 
12 In the I I 

" 1 1 have been calculated at 1 )( square feat p8( .. 
" " 

~_':~ ::::~::~";: meters per second) at well P48S~ east of the WiPP site to 1 )( 10' 
10~ square meters per second) at well H-7 il Nash Draw (see 
!<ill!!!!l.:AOd"",d,," L 1, Section L 1-2a(3)(a)(ii) 9t I~ ~ ReR9iJ1a1 ::I~~ 

III Transmissivity variations in the Gulebra are believed 10 be controRed by the relative abundance " I of open fractures rather than by primary (that is, depositional) features of the unit (Robens 
21 WIl. LatEN'al variations it depositional environments were small within the mapped region, and 
22 primary features of the Gulebra show little map·scale spatial variability, according to Holt and 

Powers. 1988. Oirect measurements of the density of open fractures are not available from core 
samples because of incOlT4llete recO'lery and fracturing during driOing, but observation of the 
relatively unfractured exposures in the WIPP shafts suggests thaI the density of open fractures 
in the Gutebra decreases to the east. OiIalila;l'Ie &QpelalJe~ Ra .... e tla8R R9I~ tiel¥. eaA 
t,aA6lAi&6,",'lly BAS 68\'el81 Daelegie 1881""86 P866itlly re'-aleG 19 899A hQ6II:!r8 811A6ify, lAaiw~ 
{1) 113. 8161rl9tllieA ot ,,"'a4'itwfQeA lDeo 'S IRS C",lebra, {2-} IRa "16 1~ 01 Rallis WI elhef 
~a~8'6 af the Q"'61IBf . t~) Iha M6alw\:JC:I p el RahMl iR IR8 wpper IilGr:tIEIA 011139 8ala~i a~ 
~1bwllBfI 81 §YfJ6k111'1IIUIfIgs IA Jfa6tuf~a. 

" " " " " " .. 
31 MeaGlffB8 metflllj)Elfe6lha. 811M CwlelH8 1t8fY 'fBFfJ Q.Qa te Q.aQ, FfB61wfS IIerll611;1 t"'ilBi howe 
32 Ael tlaaA ~eBB"'fB8 81r96I1\1, btil IAI8'f.ll'ElleO lJal1le6 1fOffi IFaGer leel. 81 W-'le H 3, H ii, .AS H II 
33 hyEll898lM "'8r)' II'efII 5 1119" 19 a " iQ"". Oala afBIABilft19lel=l1Ie de4ermlAi rM:IelRII' IRe alJsr8!JQ 
34 PBtS6i1\, e l lhs MalliN aAEI "861""86 lJar'86 lUiPdi6aFtily eA II reglBl'lel asali. 

3S Geochemical and radioisotope characteristics at the GulOOra have been studied. There Is 
36 considerable variation in ground-water geochemistry in the Gulebra. The variation has been 
37 described In terms of different hydrogeochemical facies that can be mapped in the Gulebra. A 
38 halite-rich hydrogeochemical facies exists in the region of the WIPP site and to the east, 
3Q approximately corresponding 10 the regions in which halite exists in units above and below Ihe 
«t Gulebra, and in which a large portion of the Gulebra fractures are gypsum filled. An anhydrite-
.1 rich hydrogeochemical facies exists west and south of the WIPP site, where there Is relatively 
.2 less halite In adjacent strata and where \here are fewer gypsum-filled fractures. Radiogenic 
Q isotopic signatures suggest that the age of the ground·water In the Gulebra is on the order of 
•• 10,000 years or more (see Amended Renewal Applicailon Addendum L 1 ellRe A!ReAde" 
lIS RiAQwai ~pljQal'8A (DOE, 2009». 
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, The radiogenic ages of the Culebra ground-water and the geochemical ditlerences 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 PIEWIlilIoIS II8fIlleJl'loIal ~BElell sf Ipe (1oIIe9f.J {eee '\seeAdt.lR'l b1 ef IRe A~eAde. l=Iel'!9W'a1 
5 ",,,,,,,hsalieA fOOE. 2OQ911 Ilalle Ret geeR aele ae geA6.SleAlly relale Ille ll~rog99El1:!9IMialla6I9S i 
6 rsslegeAIe i!t86, sAd llew leAS!f.3IA!S {!l:Ial 16. Iraf16Ff11SSI111ly, geIolR8af}1 BeRSII19RS, eIB.} IF! lI'Ie 
7 (wle91." 

• 
II Hswe ... er. II he Permittees have proposed a AeW-COnceprualizalion of ground-water flow that 

10 ~explalnj observed geochem1calfacies and ground-water flow patterns. The R8W 

" conceptualization, referred to as the basin=sca1e ground-water DMlA-model, offers a three 
'2 dimensional approach to treatment 01 Supra-Salado rock units, and assumes vertical leakage 
'3 (albeit very slow) between rock units of the Rustler exists (where hydraulic head is present). 

'4 Flow in the Culebra is considered transient Tt:1I& SlUM 1J9A'I pr8\o'le~ 1A19JPFela119RSi ~erelR 
15 fte flew Na6 S66tfiI9G NlllieeA Rwllollel ~iWJ The model assumes that the ground-water system 
Hi is dynamic and is responding to the drying of climate that has occurred since the late 
17 Pleistocene period. The Permittees assumed that recharge rates during the late Pleistocene 
11 period were suffICient to maintain the water table near land surface, but has since aopped 
18 significantly. Therefore. Ihe impact of local topography on ground-water flow was greater during 
20 wetter periods. with discharge from the Rustler 10 the ypitv oi lM WIPP faciljty 10 the west 
21 toward Nash Draw, lIow is cyrrently dominated by more regiooallopographic effects during drier 
22 times, with flow in the Rustler from !he vicinity of the WIPP faCIlity towards Ihe Balmorhea· 
23 Loving Trough 10 the soulh.le a lfIO'e &eI:lUleFtyl1ile61IE1F1. 

24 ~8W1' AygT8i1e86Re~I8IIIK,e, W"RII~ IRe Cwle&JFS ~ IRe WIPP area (COli, lQ911 Ra'}8 DUA 
2S Kl8AIliI9G; 

2tI • leAe 0, saline ~ a ~laJ) ~'a'19rn"es . MWCa Faile e11.219 2; 
27 ~eRe 9 sill:lle (.g. ~ fRelall (aSQ4 ,ish gleWRS wale" 
28 • l.eR8 C \,IaRatlle eempe6ltl&R (Q.a Ui melal); Mgf.Ca ,ahe g,a Ie 1,2; sRd 
2lI leN Q Ri~ saliRitiae fa 7 fRelal) ; KIfIls Wel!)Al fllle6 (0,2), 

30 F"iiGle& ... iI'GWf'IG walel 'lew" alew, I:!.a Rei ~aR§es we, Itle 1.&114,000 yeaF6, aAd~ 
31 ,eeAarges R'leF9 IAdR SOQiOOO yeaf6 age. VeftieallBaka§e BMW'S Ie F"aBiB& Ai aRa BelR laleral 
32 ~~ wal8f New rale8 are a.lremely 1eW_ l=a9ie6 8 e8SIoIf6 IR aR area Mill graal", 
33 lIerl!6alllaslw'iflg IA IRe C:wla918, aRa ltaaralere QIIf::I19il& lIleTe 1181'1-,eal ifI',IIFaiIeA aRa mere flJiliS 
~ laterallleVl 11'1 Il:Ie (1oIIe81'3, ~19w tn 1=361e& 8 IS elol"BRII), Ie ~e lewll:I (II ~1iI)I Mil w,,1:1 ~a&le& ( 
3S wale, 19 WI'" .SWIM.611 9wI WiWI mere lewars IRa we61 dl:lflAg weller GHmaI86i ... eAleal Il1i11lralJ9A 
36 'ram It". ge'lta), baftelaihe (wleBfa FaQEMi iii is 366101"'98 By ItMi PeM'lills86Ie Ra¥s aaSWFf8S 
37 dlifIfIV ¥rI'IiIU81 &I"",3Ie& If! aR alea eS1oI11:! elille WIPP &lte, l=a618; ( wale' was Ro84 (1111:1198 Ie 
31 8,S318 1=8811. 8 wals, 1'981e& ( aSEM6 "IR eeJWeeA" ~39198 '" lAd 8. 3AS g,e_ wal9f flew 
)8 eAIB'eEi Il:Is CIoI'eBm prle, Ie IRa IMlm3la sNAge Iia "Aet G8RelII18FII) 14,QQQ )'MJfI age ~89Ie; ( 
otO jfOOAS ",aler Maw " 19 IRa 6ewl).1 al 'NIPP, 'lotte,e IRe PeFJAi"eel lAe911ieQ lhal I' fOiR6 ""IWI a 
41 ;FRall aFA9wRI el Fa6ie& '" 69Me BelAglf3A6~1'\ed Ir9Jf'11AS easl. GFeI:lAS \,'ale, llew Fate IR 
~ ~a&lB6 C 1& fasle, IhaR IF! A. 91011 s!e',..,el It:wl iFI 8. BAS IAe pfElt*l6e8 reeAafti9 area Item Il:!e 
43 geM" laak8 Is Ille '1oI188r" was Ie IRe ReFIRea;' el IRe WIPP 6"e, Faels6 ( ,JeWAS wals, 
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Was181so1a1ion Pilot PLant 
Hazardous WIS. Pemtlt 
'19' 81l1li' aQ ag11kl1DllilY 3 1. 2012 

IAI~I~aleS !RlelAe glMe~ ba~8 aA8IA8A IF!lelaslae fNlltI8F'J:l!rtSJU8 aAd Mille 91eR§ lie pal~ 1811'18 
CwlelHa , ~etA IlIAiAeQ 'NI1h smaller am&IiAt6 81 ~a&19S ,0, wale" tAg PetA'IIJteB& 6000tyded 
IRat IRe IIfe69A6e 91 aAl:¥lI Ie WI4I:\IA Rlis\ler Iiflol6 sees Ret Pl961t1Qa slew QeI,~warQ 1Fl(1",alleA 

100o, '99' •. 
I , .1. , .. II , 1 ,'I""\~j2JI[ 

I~ ~ 
,I 1 ~ + 1 " " • 

• Z2ne I;} • Qllule 11oo~ ~ur~ng1b sQ,] mQlal) QaSQ!-r!!;;h grQyndw!u~r, {rQ!!! !l:Q!.Ilb§:rD Olgh-
Iraosmjulyity area, Mg/Ca JDCllar ralio 0,3210 0.52, 

• Z()Q§: BIC - IonIC::; s"englh Q.18 10 Q.29 molal MgtCa molar rallo Q,4 10 0.6. 

• ZQ!!i !;: - Vanilb!i !<2mooslli2ll Willlri, !2nilo itrenatb Q,~ IQ I .Q !!!llal, MalCa IllQlllr [l1!.:2 
0.4 PI] . 

• Zone A/C -IonIC strenath 1,1 10 1.6 molal, Mg/Ca molar ratio 0,5 10 1.2. 

• ZOne A • lomc sjfength:> 1.66 molal, UP 10 5.3 mIll, Mg/Ca fD()lac ratIO' .2 to 2.4. 

• Zone Q: - Defi!:!i2 ~ild Q!! II1I!i!rr~ !<ontamll1ation reli!.l!!fJ IQ I22Ii1itl rihnirnl Ql2itralioml , 
Ionic sJrenath 3 mola!. KINa weight ratios of -0,2, 

• Zool E -W!i!lIi IIM\ g! Ibfi! modiIQn!i!:-hjllite margi!}§, 1Q[}l!i iiJr!!(!glh §j,4j2 ~.§ t!!!lal, 
MglCa molar rallo 4,' to 6,B, 

The !ow-joole-wenalh (SO,l molal) lacies B walers contain more sulfale !han chloride, and arB 
fouod SQutbWesl and iOYID of the wIPe slle within and dctwo the Cutebra hydrauljc gradlen) 
Irom the soulhernmost Cloiecl cBlchmenl basins, mappecl by PQWllrs (20061. in !he sQutbWesl 
iUm gf ~Blb QIml, lOilli WBI!I:[I ~11!il:IOI ~!iI~III~ [!iI:SOliilnl UHibgr!D: Itl[g:Io!g;C ggUm ~II[~I 
Qverl~log Ihe Cylabra. However, with I9lal dissolved solids aDS) COOC8!lMIIOOS !Q !!!!cess of 
3 pop mg/L Ihe Igd!!s B walers do no! [epresenl modem-dav orQCig:!iatig:n raPIdly reachmg the 
Culebra, They must have fesKl90IOe limel]n lhe Rusller Sulfa!!! ynijs 121 !hg:usaDds QI yegrs 
before reaching Ihe Clo!tebra. 

The highe[-Ionic-slrength 10.l-1 roolal) facies C brines hall!! differing compoSI\lOns, reg:resenllno 
meteor"" waters IMI bilve dissolved CaSO" lWerorin1ed with mixing aDd loca~zefJ prpcesiliils, 
facies A tlCinei 1!C)f]1c I\fength 1.6 - 5.3 molal) are high in NaCI and ire IOluSl!!red jlloog Ihe 
exlenl Qf hams in the oiddle of !he lamarisk Member 01 the R!.Istler formation. facies A 
represents old walerlllg:OQ !low oithsljhat have fJissolved halite andior connate bnnll, Of a 
[!!iXI!oI:rJ gllbi ~ IrQ!!! f!!2!l1i E, TO!i! I~iti D bri!l!i!I, iii idi!llilled till! SiISHIl, BgblQlQn, jn~ 
Myerli 1199lt are higttiQnlc-Slrenplh S()lybQ!11i fgund in western Nash Qraw wrltl hrctl KINa 
ralios represenMQ waters contamjna!!ld wilh efflu!i!n! {rem DeUash refining ooe@lio!}§. Similar 
waler js fQuod al shgllow death 1<36 It 1]1 mil jn!he upDer Dewey Lake al SNL-l, lUll wulh 01 
the Inlreotd EasllaiHogs PIli, 1M newly defined faciei E waters ilra verY brgt! ionic slreoglh (6.4 
- 6,6 mola!) NaCI tlnnes with hlQh MWCa @tjos, Ihe facres E tlnnes are !()Und eMI Qf the WIPP 
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W."'laoIItion Plot Plant 
HautCioUl W .... P.mll 

""."a 19 iQlQ,/trMry3! mlZ 

1 sll', whtrt Rustler baht. IS preSlnt above and beOw !h. CulebrL and halCe cemeo" III 
2 Drese", tn Ihi CylebtJ . Ibtv repr.senl D!'!!!!dtv, brines pres.nt 1!Xi! depos!\JQO of the Cu!ebrl 
3 and Immediately oyerlying slrala, 

4 Previously, tha Permitlees and others believed !he geochemlslry of Culebra ground,waler was 
5 inconsistent with flow directions, Ihls was based on the premise that 1Factes C water musl 
6 transform to facies B walar (e.g, become "fresher"), which Is inconsistent wilh the observed !low 
1 direction. It Is now belleved that the observed geochemislry and flow directions can be 
II explained with different areal and Culebr, travel I 
II AppncaUon Addendum l1 

10 Head distribution In the Culabra (see Amended Renewal ADpllcahoo Addendum l1 eHhe 
11 AmeAelSQ R9Aeloai AptJI111all8n (DOE, 2009» is consistent with basln-scal. ground-waler basin 
12 modeling resutts indicating that the generalized grOUnd-water flow direction In the Culebra Is 
13 currently north to south. However, the fractured nature of the Culabra, coupled with variable 
u lIuld densities, can cause localized flow patterns to differ from general flow patterns. 

'5 GAil" waler !a" el. IA~' Cwlebr;a IA Ihe WIPP n,en RaYe eean I'MIBW" fer '''''life! 
11 "Maelel Wit., 1 .... '1 ASII ~Vil baaA.~ In ahe WIPP I ellen lAd ....... ~ f4J1a184 to 
11 f1Joigo'8P/ hew If&lPNII .iWlS" w.' II:wiIt '''l5WIlla{r9Q, ce&jileR51" ja8ta&b 1f:!'W8R1 ""~iI,gl, If a f • 
" ~ell~a9, .. _WI'. bels", nt. BJllenl al wale, IBYel R&9 9&,e""89 II. ~*w .. , weI 
11 ~ 8A ..... "oM ~ila' . . .... , ~. pr=1iI.JI~4V aI iRa elMi8A'ahan PllAlla tM liIEI'aAifaI &aW •• If 
20 11:0 ...... IIiI' 1 .... 1 'ilia 'tJplltll9 De I JlAlRaF)' laew,., 

21 I". I~ "~IA"Y a' 1'- UJIPP .111, '!lala, lI ... al '158& are beliewMf II De n'",", b:JI ";9L 'IJY .,~ 
Z2 dJaN'lSla IAle ~e £I:oaM .. ~IA. !A18 stlah6 Ra6 beaR feEMied ~ a ~ "IfGWllAg 
23 ~ .... " IAI yea, •• ~I fIGel'll", IA 199:1 ilfOOAQ IAI PIA, 1A1.' Shalt. N9f1tIweal II IRe 
2~ 1111, IA lAG ~ .1181:0 g.,aw, l"IIa, laval. appSi¥ Ie Nw6twIle "R f8eJl'8"8' 18 .IOWeRl 81_a'98 
25 IfefI'I "alaeR ~lFIea. Ceffal8lr9l'l 611 'yalar level tluslyatieA Wflh petiUil:o ~'A8 9116RMie, /:IQwIWar, 
2e MRA8I &e pfBYIiIR eellllll""liII',I &MKaWM IiwlflQ.leRl data en 1M: IlfRl'lg In" iJelWAlee eI MEihaIje 
21 aFI nQI8IoI1iIall:Ie , Walar 19Lo'all'i&8£ tP IRe \flSlnlly allha '"' 9 wtG.spae, abawli,i RlIle'I!IIiIl:l11:o al 
2B IAa Ilia, a'. 11:08.1 18 Viii 18W6981l:y Rel\:l:1el WIPP 3SWIIJ9S "" p.,a6i:l RlIAIAg s:eal:ia,i' TRay 
211 ,aRUIiA \jAeMPI9:'A~efmll1ae& e&AIIAlJa Ie fJleRil8f gFewAd waler I .... al. ~ Ihe 
30 ,...... 

" " " " " " 
" " " " " .. 

II 
I 
I 
I 
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WaslO lsolatlon Pilot Plant 
Hazardous Wasta Pennit 
N"" 8M~I' ag, 2QlafaDluuy 31. 2912 

As discussed in Amended Aenewal Application Addendum LJ . Section l1-2af3l1allill IDOE, 
2 20091. extensive twdrQlooical tesuno has been performed in the new wells. This leS\lOa has 
3 involved both sinols well tests. Which prQvide Information on !ocal lransroissivltv and 
• heterogeneity. and long· term (19 to 32 days) Dumping tests that have created observable 
5 resoonses in wells UP to 5.9 m119.S Ism} away, 

, , 
: I 
" " 

Inferences about vertical flow directions in the Gulebra have been made from well data collected 
by the Penninees. Beauheim (1987) reported flow directions towards the Gulebra from both the 
underlying llAAaFRed !ewer fReffigef..Los Medanos Member (l os Medanos) of the AusHer and 
the overlying Magenta FR9f'Ige, Member (Magenta) Qf tl)e A~lltter~ttte ~I!:'I? _Site, 
indicating that the Gulabra acts as a drain lor the units around it. This is consistent with results 
01 bilsin-scale grOUOd-water ~modeling, 

12 ~e6aRI 6imI:l I BI,eF)6 Ie eRR8Rsa lila GElRGaf3,uaII:lRSer6laREilRi at Ihe ge9JlyGFelegy ef 1*19 ~W6Uer 
13 eaA be lelH'ld If! Co,bel aM KR~13, 1M. 

14 Use of water from the Gulebra in the WIPP ~area is quite limited because 01 its varying 
15 yields and high salinity, The Culebra is not used for water supply'" the immediate WIPP &+4e 
16 ~vicjnity. Its nearest use is approximately 7 mi (11 km) southwest of the WIPP facility, 
17 where saffnity is low enough to allow its use for livestock watering (SR9\'jJl , lor e_ample, as We~ 
18 H iii iA ~iij,jfe b 7 1, ""eW6ye" IPe Pe'FRillees iEleRlilie'" lI'Ie Culee,s as paleRt;a1 SEll:n's, IA lI'Ie 
19 Cempl+aRGe CertJiiGalieR A13",ll6ali9A (001;, 19Qil Beeal:lse 91 11:~IS , N:te Cl:llee,a will be-lhe le61:16 
20 ef 11:I11I,e "FeUR'" wsler FRaAller'R" al WIPP as 11 16 alse Ir.& FRe61113R6ff1166+VB &I)f'IIiFlIIBI:I& water 
21 tleaFlAg leRS al WIPP &Ad 1& Iha FRa61 lik~ palRway '9' s9F1l aFRiRaRll¥Mgr~ 

22 L-2 General Regulatory Requirements 

23 Because geologic repositories such as the WIPP facility are defined under the Resource 
24 Conservation and Recovery Act (RCRAl as land disposal facilities and as miscenaneous units, 
25 the ground-water monitoring requirements of 20,4.1.500 NMAC (Incorporating 40 CFA 
26 §§264.600 through 264.603) shall be addressed. The requirements of 20.4.1.500 NMAC 
21 (Incorporating 40 CFR §§264.90 through 264.101) appIiN-~to miscellaneous unit 
28 treatment, slorage, and disposal facilities (TSDF) only if ground.water monitoring Is needed to 
211 satisfy 20.4.1 .500 NMAC (incorporating 40 CFA §§264,601 through 264.603) environmental 
.:.I 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) al the WIPP 
3J ~is necessary to meet the requirements of 20.4,1 .500 NMAC (Incorporating 40 CFA 
301 §§264.601 through 264.603). 

35 l-3 WIPP GrellR" wale' De!eclion Monitoring Program IDMP}=9yeryiew 

36 L -3a Scooe 

31 Tj:,e Penni"ee6 haYe 86139I1sj:,e'" a RCR"; "Grel:lREI water DeleslleR MeRtlertAg Progfaffi 'QMP} 
38 Plar(' Ie daliRQ a~ IH91asi ifeuRd wale, fE!sel:lfGe8 31 WIP". ORe afiRe e9j96ti ... es olltle WIPP 
3GI DMP i& Ie 96Ia91; 91:1, 91 FReaA6 91 g,el:iR9 wale, S3FRf3tiRij aAE! aA3116i6, a~ 9GEil:lr31Q aAE! 
40 'iiltlf iil69AlallYe i '9~AG wale, Eiala9ase IRal1& 6619Alillealtj ElefeA61Qle BAd GefR9R61ralee 
., ,eg1:l1818fY 6efl'lfl ll8oA99. 11'1 8dd,I,9I'l, IRe QMP will 98 \:168" 19 det9fmiA9 9aSk!JfBI:IRd 91 eIIl/l4iAg 
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Willellolllion Pilot F'tInI 
Hltarcb» Wille PenniI 

' ''I.' aII,aQ'lUat»wyll,2IU2 

1 &eA811I8fl' ef fl'8WA8 waler ~wahly aAe ~yaAI!Iy, IASh:l8tAg gfeti'~ 'I alar IUAase al..,., el'l afMI 
2 ."MlreA 4M 11ew, a,oewREI the WIPP la_If Ilea. 

3 This QMf.plan govems aU-glOund-waler sampling events conducted to meet the Aoollcable 
4 requirements of 20.4.1.500 NMAC (Incorporating 40 CFR 264 Suboan F §§2i4 .GG Ihrawp 
S ~), and ensures that lHi-such data are gathered in accordance with these and other 
e applicable requirements. The flfGwcal1 waler EI~ lity aSia g8AaralEIEI ~ fMniI&t~ 
7 provl8e a 88R1pJel:laAslIIl tilaekgra .. AEI salabasa a9alR61 W~'8'" I .. Me sJllalyli9a1 Analvtrca! results 
8 QaA be &eMJ)ilfed CQllecied during the DMP are compared to the baseline aSlabllshed In Ihis 
g Permit 10 determln, ydlelher or oot D release has occurred. 

10 ~ mElAllerlA9 al.wIPP "'as baa". I:!~lefieally 69QI'hl6le" by slW8fal ~raVfa~ 
11 1M .... I1lRg lAa WIPP SII8 GRsr3GlatlloMJeA PK¥afifl. !Aa '!VIPP WQSP, &AS lasaAlly ,1:18 WIPP 
12 GrelHlG W81e1 S ... rwtlllaAGe Pre~W&P) . GrellA" wal9f qwalrly aM gfliMMlEl wal8J IlHteea 
13 elevallElA lIIala /:lays _ellA I98I'ea.ea ~ lAeSIl pfe~ Ie. eYe, 12 'jeare al WIP"', 0.18 Irefft IR. 
14 WOSP Ael6 (~IM a~ willet)''' &lfiiJW4l1e asFG&&1A8 araa. slIa FI!J'lf8 r... 8) wdllM yl ae ta 
IS ~ell'j GaflAe sNAgal iA IRe efNI pelaRhelflalfl6 Wffaaa lAO ,,9YM wale' llew 
" _,,119M ,J&W IfIaAIIEHlAg welllllAelwEtea iF! IAe WIPP CWSP twOSP .. all I 5e) wa'8 
17 MA6Ww6Ie8 Ie IRe 1,a6th6l1J8A1 pf8'lo IIHIe IA "'a RCAA GreWAG Wal8f ~tenAg TIChR_I 
II IiAfell8eMQAI "wrEta"'. 0gelolA'leAI (iPA, 198&1 aAd 69f16W\Ma IRa RCRA p.\Md Wiiille, 
It R'l8fWle,lAg Aew .. ," Iflaa'IN IA ..... (;1M'" 1M reqwllM Soy ~M. l . 1iQQ ~IMAC IIMB,,9faIlAg 40 
20 ~R n~U~O IRr9l:J9h 0!6C 101,. 1ll86e weRs are "lAg Y6ae ta .!ablrs'" ~eIogeYAO~ 
21 wal8f ~loIall'J, IJEIIMW wel&r ,wAaas al8¥a"'eAS aAEt flew rlireslteAe 'A SS6Sr9aAaa w ,I:! :ag •• , l .ijQQ 
22 ~jMAC fiRse"1iM'341Ai 40 C~R §~&4 .Q:J(1) a~ fg) ~ 2i4oQ8(al) iwlltI8olliMl9f' IRe le8alJ8A1 
23 alltlan 'I91a 13 ~Plf~etlitfll ClAIl • lIIewAgrCldieRI) is fJf96aAleG bal" .. 

" " " " " " " " 

,; 

~ I 
M I 
~ II 

35 l-3b Current WIPP DMP 

38 The WQ8'" "'ell_ 1 IPfOWgA 5 89A5111Yfe!tle RCRA g,.P ~I !NIP'" ~F1lo1re I. 9 ape PIAXlI' 
37 AhiMihwaAI 9, ~rgy", sa 3) lIy,.,..le&\I8A Al&AlIIiAAg ill reElY"" til), 20.4, I ,iOQ ,'M6,C 
31 f'Afil9fP'IFaitRg 49 CFR t§0MIi4 .GG Il'Ifewgll2i4 I 91 ). ThIe JMAlieflAg plaA •• ~&iRloIe1l9A "" the 
311 5 '01"&1'14 Wt"'P GWS"', BAd lI'8oI1 " '811' WOI Il9FV8 as ~e "'~ 'eGa&r8A1l11l;11oAg BaeMgJ8WA8 
40 waler ""''''Y eNlael8lWal.aA Me IRa RGRA (;IMP (r;,gure l 9 aM PerFA,t ~Maei:lfNi II 9 , ~iy,a 
41 ~ 

q Wels wasP-I. wasp·2, and waSP-3 we.are located directly upgraclient..1nmlbl of the 
Q WIPP shaft area. The llI8a\I9M sf t!:te ,br8e IoIP9"'IEi8PI 'MilIIII WEIr. ,ala61. ~ be '8fJ'1I6flA:Yl,... 
~ e4 1M itew ... 8&I9M at gNyAIil "'ale, A'!6Oo11Ai 8ewAi"S9i8At aAI. ",III 'NIPP ,"a, ~"'III 34 e' 
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was .. IsoIaIion Pilot Plant 
HazamauI Wasle ~ 
.... . 1 .. all ~19JltMa31 21112 

, Q3 .. 18&, 1989, lAo, .. !he "AWlalIQA al EI.861'a" aAEllftiI~Alillde EM Qf91:1RS '/ 'ala' 1Iew, 'RIa 
2 ~t WQIMi Mfa _alea Duea SA Ihe "'"'W 'JQGloo; f86uIMQ If~ !Alii ""99sl elPllliall8R 
3 rAe allQllwWQSP aDaef"alleR \Iell&, 81 wet! at! ~asalA Ule RC~<*l OMP, Ra>.oe Die" aRE! 'Mil 
4 68RtoI'llla Ie Ie !AieEl a& fJ!8lafMelef ' .alll la 611J1J1BR 8elleebeA a' llIeuN ....ala. aWftaee ...... I.8ft 
S and groooEi ...... ,., 'lew mooahng datil Is gef'FlElnSIFale f8!i1l~18F)' oomphaFl8a WelllooatleR 
6 aliA/Bye ler Ba~ al Iha &EWeR WIMIe wet'e pe"'ermeEi By IRQ PelwIIR&es' IWf¥.y P81seRflBIlleiRg 
7 Itle 618\e PillA. CeemlAale& "' el1R AAWI168A Qall:lm ~4Q4el 27 melAea.-He8ttl!1 8111:'18 aWN8.,.. 
8 Ilfa ~ 1~8 ~1 1»:I1h8 "Jaw MeMlQe Slale &fI'JIRaef6 OeJlaftffieRI aieRIit WiIA lAe asseslsleEi 
II ."!raeheR permlte 'Of aa6t'1lJ:sW, 

10 WaSp·4. wasP.S, and WaSp·6 WQf8-are located downgradlent.!lmllhl of the WIPP shaft 
11 area Ifl GGOCe~ 'MtR ~ellew WoIG!8f6 6J:IQWP b¥ IRis maElal 6ifMlliaileR, All three Culebra 
12 downgradlent wells (WasP·4, 5, and 6) were sited to be located generally 11th' path pi 
13 contaminants that might be r,'eased Irom the shaft area in tilt CUlebra.DI"1I SA IRa peal861 
14 'feluity MilIRi". ei'I'e"REI waler flew leowiAg IRe 6»:1all area 1M eRe_ SA ~"rll a4 II 
IS GaYles, 1989, lAG "pgra8ieRI et IRB \OIIPP LWA tl9I1q8al¥ • .,..~WaSP-4 was also specifically 
16 located to monitor the zone of higher transmissMty_ ale"R" well6 00& I aRE6 101 I' . which may 
i1 f'present fastef flow path away from the WIPP shaft area to the LWA boundary IAfJWlded 
18 Renewal Aoolicatlon Addendum L 1, Section L 1·2a(3)(a)Oi) sf ~II """FIll" ~8AI'oiIII AtiJllilllltl8A 
III (DOE, 2(09)). 

20 11:18 ~"leDfa "'M ~ lels61eE11er Itle '86116 ellAa DMP Wille I( tiI',A, Ji8VIIiIAal'j IIIIHIM""&i aAd 
21 alilflillllAt the IMII •• I&aA!lfaAlfRl66N,1')' af the walef' BoeatJAg ... , .. 11 WIP$l Tha c .. lelilfl 
22 Ras tillIIA .. I8AS"..'" .,""*' "'~I aW pasl RyElfele§ll8' Eitlar-a6481'1!1aheA JiI. efii'~ 1lREl1e1lAEl18 
23 DII.tIe Nil fi;sly "')"EIrelll,e pa!tlwaV te fie aG6BIiIiE'e eR'llf9P~lIql9f IEWMJiIh3RGIi fI9IRtl" aAy 
24 pel8RlIal eeA~heA 

25 The compliance point Is defined in 20.4,1.500 NMAC (incorporating 40 CFR §264.95) as the 
25 vertical plane immediately downgradient 01 the hazardous waste management unit area (I.e., at 
v the downgradlent footprint of the WIPP repository), Permit Part 5 specifies the point of 
2t compliance as "the vertical surface located at the hvdraulically downgradient Hmlt of the 
2$ Underground HWDUs that extends to the Cu!ebra Member of the Rustler Formation: ~ 
30 ~CRA gfeYRS wale, fflQAl lsrlAg AslWerk was Rei iA6laAea IfRFRedlately &eWAgl8dieAI elii'll' 
31 ~~8f, beeau611 1Re UA&ergrewAo HINDUs al WIPP are Sl:Ibpa" X Wfl~8. IREI 81:18 Ie 
32 !hs relali ... "y "RIque 88RlaM::tFReAI BAd Ifi1A6pefi asp eelS ef IR8 6ill, FReR,lefiRg 8111:1e fJreJilll6ed 
3J IQeallen, will allew fsr 8sls61_ eJ HJlea6Q6 "ie, Ie release ellhese 9BAlamiAaAls te IRa If8Alral 
34 JlwBlie 81 Ihe lllJA gewnElaIY, Wella WaSP-4. 5 and 6 are snuated 10 demonstrate thAI dyrjog 
3S the operating lite pl me facility (l!1cludlflQ closuret release 01 contamlO'O!s to Ih. QlQer.! publIC 
311 wi!! not occur, 

" 
38 T_ gUp"", WfH8 kiKaleElle WlI9f6ep' IIQoW IJ9Gtel'& dowAgfad,QAI away trem !he WIPP liRall. 
311 afea Dallied 9fI GYRiRI EleAllt)i e8H86IeEI pel8fMlmeIP6 6101fiaGe&-(~e l 9), 8318" 9fI flatu,a1 
.0 lafll9\l" at IRe pet8RllQI'Aelr. &Y"'a68 (F:gYKI b gl lAe sele618& wei plillllflll8Rlle .. ",aRl Bill 
41 IMWRgFfIdleAl at IP8 geA.,a! flew arll61t9R tram !he &tta" ar&a:-Transport mode~ng eI 
42 eeAI~afll RMI::ahePi l»:If'lIgi;wlltll>e CwliMH hi d:le l3f1" Wi1R9tawal A9I be~ sugges 
.u that \ravel tines from lht W's" Hand.!"IQShah to the LWA boundary could~be ~the order of 
oM thousands of vears,. ... YAEl" W8f6lGne G9AdR1OO6.This assumes CQr9!JO!'!1 wberl hazardous 
4S constituents ~migrale from the saaled repository (post cIosyre) to !he Cylebr. YII the 
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1 sealed shahs • 1III9AlaHIIAaflIe WBI8 to Ffl9ale Irefl'1 IRe ~8a1 fa6lllty, Nt 'h'W1d 1M 
2 g818" .., ... I)MP W8~8 leGat8EI fJlld'l1llilV 991'/'9BA aIw &haIIi 1iIA8 kWA4YGh IMI.~ 
l I,,,", welle ~ 9&KM:I1 "'888 &sAlafl'1IftaAI& IeR!J8eIBJe lAB)' '"Byte l'8aaP tI:MJ lWA OO~~ilfY 

4 Potentiometric surfaces and ground-water flow directions delined for the Culebra prior to large-
5 scale pumping In the WIPP ~.area and the excavation 01 WtPP ~shafls suggests that 
, flow was generally to the 8Outh,southeast lrom the waste disposal and shalt areas (Mercer, 
1 1983; Davies, 1989), !=leBeRI (geGB"l88f 1900) pfotentiometrlc surface maps ollhe Culebra 
, adjusted for density d~lerences show very similar characteristics, The well $! un d for fIl98iU[!QQ 
\I the potentiometric surface 01 the Cylebra are measured monthly and listed 10 Table L·4, 

10 (j:lgwfe L 91. WQGP 4, WQSP 51. aRa wasp Ii have aaen kisal8EI QewngfadleAl 0111=1, '1>&61. 
11 eA'lfllaUA\eAI are ... aaa8'SiAg la PFSIBAI Say aBjY6tae pelilllieRl9l, je 61:1F'fQse8, 

12 Pst6A119'A8tne II/Raell NIAiWe Rel1il88R 61i1~fQ6t94lli1f aeA6~,"" _"'819'10. ,fIG l!:Iat &oIilAtalR 
tl IfaA"eAl '8~6I et ",!WiD,"" p~ SrawOOWA e 'JeRls de psI ,,'le;1 laawtall fla lWfill ~ 
14 ~ ..... &IaM ana .ney'" RI8I De Ylea t9 il61866 !he asaQWaG)' e' .~ ~11iI' 
IS "'sA,IEII1f'1, _allef>tl 1iIr.'I9~ "slaRilBAlsl"; 6b114a&& poa" &hewIPllllllal&Rt.eAl8".IQO.U IA8 

" I:l~olegle grae'em tow" "'" WIN beWJ9BA WQSP a a~ WQSR <lRad nee &II ... ""leG to 
11 tr9&l:lwalsI baaG aql/l\la6af:lll , IRG !:Iaa.1I ~allR ~qYIIAsee Dy 1R81QAg IS"" pw~ "I we. i0oi 

11 I Q, IooIIR8I. lame ""laAl "'iJPl MaV Rol '1I9f9119A1 AaMal ~wlllbla llew "'altleAl 81 If_SiaR", 
111 lAS a~tal8Aaali III ftll RCRA me,1I18RPII AB~~ &aflAOI 811 Ge'IfI,W8tt .. ,etwaled ...nt 
20 IAlHla aata 

21 l·3bO) QMf2.Oelecbon MOOtlOfjnQ Well Construction SpecifICation 

22 DIagrams altho II!! DMP wens are shown 11 Figures l·Z Ihrpugh k 12. Dela.led descriot!O!'ls 01 
2l oeo!ogy aod construction melhOds may be laood in DOE 1995. 

" " " " " " " " 33 ,. 
" " " " " .. .. 
" 

WQSP 1 

9%-in, drtll 
a 514·jn , 
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Wale IsoIaIion Pilei Plan! 
H.ZIIIcbJ5 W.ste PemIIt 
.... $i l .. 1 aD.aoH~JII'lIW'131 2012 

L atJ(1lhll WQSPiiI 

2 \NeW wasp 2 was sHiles ~'",eeA Se",leffll39f 8 aM 12, 1994. Ie a lelai de",I'" el848 It {,2S7 9 
3 Mla96, TRe 98,-.ele ""as efl_ee UlrelljR lAe CllleeJilo aRs e)f\eRIiI& 12,3 It (a.7 IiII ""Ie lAe 
4 IlRAalileEt IeMi' IiIsm&lef ellR8 Rw;Ue'. T~e well wa6 eRllaale a sa""", 91800 II .244 iii! 8g6 
5 WII~ a 91' IA .In all WfilRI! eeFR",resses air alii IRe sr~I:R" nOli. TRe I"'ls"tQllreA'l 8GG 19 84811 
6 (24 Q 19 258 ml tIi6 (IRe IEIlal £ISlltA) wa6 srilles will=: a 514 iR. 89,e ;1119 6\11 4 IA. {G.l A'li 
7 9l8A'181ef 89r8 WelA" air Mis' Will=: a 1geMIRg agel'll 86 !he £IrllllRgtll;lJ. Aller esrlRgi wasp iii was 
B rsaffias Ie 91' IA. (9,a ffil IA ~amelet Ie lelal £Iellll=: wasp 2 was ea6es IKlm IRe 6yl'faaa Ie 848 
i It (268 ffi) bgG Will=: Ii iR, {g. 1 ffi) {9,28 iA. {9,7 6MI waYl alaAk l:eerttlase 88S1F1j Will=: IR liRa 5 IA. 

10 (g 1 ml e:am8le, libefglas6 9,92 MaJ. (9,1 6ffil eleueS eOf89Fi aGrees \l=:a tl:lleera IRlePo'allr~ 
II Ie 826 It 1247 Ie alii ml biS. T"'e .. aAI"tdY6 aetwaeA IRe aeF9l=:ele ''fall aAd I~e 68e'R!JIe6raGIA 1& 
12 lIi1skB9 WIll=: eaRsirem 19G Ie 793 14 (241 Ie 242 ffi) 9gB eFKi VIIIR 8/16 9ril9)' gr3\'allreFA 79a Ie 
13 84 i It (242 Ie 2i8 FAI aiB. 8ese8 9R se,e leg r9SI:II\6. ilia tlliabra 18 le6alae'~ 81 9.1 Ie 8a:U 
14 11 (24118 254 miDge (lee FIgl:lre b 11). 

WQSPi 

16 Wei WQSP a '111M ",~,.e bel"eell-~aer 21 aREl2&I 1994, la a 'elal Eletl4'" of 880 It (2i8 ~ 
17 bjs, +1:19 IMM'8hali W3& "I'll'''' IAra.'~s t",I8QQ and 91119" 19 It (a,1 ",IIR'S IRi WRR3J¥1a8 
18 lawe, J¥lernbe' e' ""'e Rwsller, T~iiI welllMil& ElRUeEll9 a £Iell'R el 880 It (268 "'I • wsiRg 
10 GQmPJ86Ud air al the drlll~:9, Tl=:e aateRale was GleaR'" WSIRD all miel writ! a laamlf19 
20 a~eRI. WQSP 3 was dfiRea Ie 833" (21i4 m) bg& ",slAg a gl' IA. a;:11 ail aRB WilS 98'ee Irem 83a 
21 Ie 879 It (.21ii4 la 2i8 mlbgs uS,Rg a 611 11'1. Gafe all as 1M 4 IA. (0.1 ml aiame's' 99fQ. ~er 
22 98f1Ag. wasp d "1'88 ,.aA'I8EIle 9K oR. (0.3 fA} IR Elea~l9f la letal 8epIR at 8110 It (2aa All 8gS 
23 WQSP a was 8aS89 IF9ffIIRe 8",I"aae Ie 889 It (2U "'" sg& 'MIll 6 IA. (9 1 A'I) (0.28 iR, (O.~ em! 
~ wall) blaRk lilIergla68 sil8IRg ",ItA IA III'!. 6 IA. 10.1 FA) EiillMter libe,gla&& 9 02 IA. 19, I em) 
25 siallee 661eeA 3ete66 IR8 CwlelJta iRlep,oal freffi 8Q 4 Ie 869 N (:'!!1;7 Ie :iii, A'll ega. The 3f1Ayll;lt; 
26 beliA BBA !he bofel:M:l68 wall and-it'le &a6M'i!tl6GraeA is lIaGkeE! WItA 63oo"em 827 Ie 839 It (252: Ie 
27 253 ml age aRE! wllA 8/16 8f'aEiy gfiWellraA'l sao Ie SSG It (253 te 268 "'I bi1h 8ae"e eR 68r8 leg 
28 "51:11IS, \l=:e C""ear3 16 l8&aleElI,e", 844 18 87G k (261 Ie 266 "'19g5 Ie •• Fltitlfe b 1~ 

WQSP 4 

30 WeMWQSP 4 was arilled salween 06leaer I; aRs 10, 1994, la a lalil! dept'" e1800 It (244 ml 
31 . ' Tl=:e ;s,.,s was 9"lIe9 tl=:rel;lgl=: Ills tl.lle9f'a anEl slCllHWOIs 9.2 k 12:.11 ffil inla lI=Ia wAAameEI 
32 !ewer RMiffiger al''''8 RY6tle,. Tl=:e ",sll was drllledia a dellll=: el14g It (226 FA) bis wil'" a 9~ tn.. 
33 dRa bill,lSIAg eaFRfJre66eS ilIF as lAe grRIIAg l!wid, ~8 iRI8""3' '¥€I"" 740,' Ie 798 It (a2i,718 a43 
34 A'l11Jg6 wa6 ~ • lilt 11'1. (9. I a JR) Gere till Ie GI.II 4 IR (0 1 ffil siamaler Gars lo'6iRj ai' 
3S A'lI6I 'MIl=: a la3FAIRII aganl as 11=:9 ElfllhRg 111.1.0. Mer sefiRg. WQSP 4 was leaR'leSlEI 9:' IA. (o.a 
36 "") IR eiaffi8le. la lalal s.pll=: el 800 II (2:~ 4 m:) 9g&, wasp 4 was tassElI'9m lhe &l.Il'faGe IQ 800 
37 It (:244 ""I 9g& 'NIlR i lA. (9.1 ml (g.:2S IA.IO 7 ~l Willil alaRk hlJerglas& seSlR1l 'MIR IR liRe i iI=I. 
:JI!i (0.1 ml CUaCAale, Ilberglass 0.92 11'1 . (9.1 &m) sle&teEi &GrellA a&Jer.& il9 Cwleafl!l iflteA"311,em 764 
3e 1&-189-tI(23a la 241 MI agl, T"'e aRflull;ll be4Y+'eeR IRe OOreRel9 waM aoo I"'e 886IA~9fe8R 16 
40 lIaekee v"'lA saRe IFsm 76:2 Ie 75ii It (22919 2ao FA) &gs aRe WiIR WI i 8.adv ilfilv.llrem 7ii te 
41 8OQ...M (~g la 244 ml age. QaseEI an 00f91eg reswlts. Il=:e Cwiellra IS le6alQd.~ 
42 {233 la 241 CAl aj6 (lee FIBI:I,e t. lal. 
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WQSP' 

W"..,..1ion PIoI ~ 
HaurdcuI W.s. P..-rnIt 

'Ie •• ' tII ~~")"""" iU 2Q1? 

2 W811 WQGP' was 91l1l8dDBf¥lBBA 06I8B8r 1~ MId 19. lQ94 . 18 a l8'aldep~ $I 'i1 .. ~9 ml 
3 &gl. The Be'ePale wa. drll8" 1~19W9l:1lAe CwlebFa aAs elAeFlSfi lAte lAs WAnemed la" al MIfMMI' 
• al lRe R~6118f. l'J:Ie '¥IIn wei •• lIea 10 .. daptA al 578 ft (~M) BitS WlIAIlIiA"ltafali6BS Ilf MlI~9 
5 dtiAlAgllWld, Thl ber_1e wae ,!GaRBS WSIAg air MiSl ...... IA a leamtAg ailsAI, WQSP Ii 'Hal SIIIkiI8 
8 Ie 648 ft (198 m. 991 welAg.a 9'.4 IA. 0011911 aM was 99r~ Irem 848 Ie 676 ft (198 Ie ~08 ~ 9i6 
7 WsiRi a I;'~ iA. 'O(S Bit Ie I~I 4 IA. (9.1 FA) Eliam818f 99'S •• '\IIef SaIlA!. WQSP 5 ·A'ae "lamed la 
8 9H. fA (9.3 Al) iA siamsls' lelalal septR e' 681 q (2G8 FA) 9g8. WQSP I; was alfHIE' IreMIRB 
II 8tH1a8elo 8al M (:aoa FA) oge With 5 if! (0.1 "') (9.:28 lA. 10,7 8"'1 wall) staRk 1198fl1l88e &aatAg 

10 \1;;,1" If! liAS I; lA, (101 1 All slaM818' fiBerglass 0.0:2 iA. (0.1 a"" 81aRa8 .fe8111 88FeM Iha ~wlaBfA 
II ~"om 646 te &71 ""9718 20i rR) bq8. fAa aAFl6HY6 aSIVJ8eA l"lf /ilefetlela wall aAElIRe 
12 aaSIAgf6efe8R 1& ttMkaS \lAIR ,aREI "em 623 18 628" (IQQ Ie 191 FA) Oil lAd ..... ·'1'11/15 Sfaay 
13 l;JIalolajlfBI'M 8a1 19 581 " (191 Ie :29& M). 8ased eA 99'S leg 1'88"'16, iRe C",181l,a 'I l88al86 
I. h9ff! &4818 &'14 .4 .. 119818 ~Q6' "'I lIgeIsse FMj~re b 14). 

WQipt 

\I We. WQSP • waI ,*"U98 BelWeeA Sept&FAber:o!i ane O6Ieb8r a, lQ{M, ~ a 18"" ~ EM "" 
17 .. (111.9 fI:ll. The !le'B" Willi "RII8" II=IfewogA fMJ Cw'ellra iFMi 811CiR'" g,] " (3 PI) lAta ~S 
\I WF:C"I8A'I8SIe,/B' rnemM, el1l=l8 RIooI6.r The 'MI1 .... a& dAIleQ Ie a dapltl EM 3i] M ilia MI. 
IV lI6IFIg 69R'p, ... ad a ... ,hl"""9 1Me. T~ Wlial'VallF8fR 35'1 ta Iii II ,II:iIi Nt 188 PI) 9 (~ 
20 IS .... "BfllR) WII' SAI'gd ""Ag allRe 86 "". 8rilliA" .... wasp I; waa .iIIlliS Ie iS8 " 1173 "') 4 
21 IA to, rR)*'DgI WlMfl9+91' !fl. 8,illMiIfM:I wa6 EIi*ed Iremi&8 ae i'li *,,'73 te 188 M)" 
'Z2 1:16 qg a Iii" lAo lef8 8" 18 Mil 4 ~. EO I PI) iliaffleler eere. Mer &B'''II. '''QSP • waI f.M'IeEIle 
23 en, IA. (03 ftlllA ~e'8' 18 ,.Ial d8p~ sf 61Ui" (18& ",,8gB WQSP 8 was 8808'8 ',M Ihe 
2. lWFfa"s 19 818.' 111188 FAI. 'MIA i If! (9,1 FA) EO.28 iq , 19.7 IAI) wall) 81aAII I'BI"IIaal NaiRI 
2S .... '4M IfII ~A' Iii iq , ,01 All "liAl8I.liMfiLa6a O.O;;! IR. (g.1 emla1eRB811i1f8BA a6fB6IIAB Clllles,. 
:ze IflIBAl'alirew IiB1 t8 8Q8" ,'7718 '81i FA) • • The iVlRIoIM B'IVl8BR IRe OQ,ehale wall aREllhi 
27 ea6tFlfileBf81ii1R .. paBk88 'MIA ,,,AdheFA 1i87 te !i=7g II (173 '8 17,u "') Oil BAd 'MIA 8118 g,aay 
28 ,flW811rfilFl'l 579 IB iii Ii 811 (174 te 188 FA) &g6. Sa6eseR 8Bf8 leg 19610111 • • !Mil C.daBf8 Ie leeal9d 
2Il Iram 582 Ie 608.9 " (17718 18i "') Bge (6e8 FlglolF8lli). 

30 L·4 MooHodog Program Description 

3' 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 specilythe compor1ents of the DMP. 

304 L-4a Monitoring frequency 

35 "AI, • ..,.. ~R.t. meR"8f~1 well& "/III, DeeR &aFAp6ed EtA a S8FAl3RF1Wlt aas~ 1""8e ""elf 
38 IA6talabBfllfl 199& Ie 8IlaDil&otI lla&kgor81:iAd !fa .. A9 '#'01'91' q",,1I4y IFI a8e8<8aRM %lIm ao 4 I ~gg 
n NMAC (1FIGe1fJ91i311Ag 40 CFR SS254 97 aAd 284-'13), Thi6 ha, IRdTMI9d altn" 1'I4i ,,,,I ,0UAdI 
38 91 20 4 1 , iOQ ~JMAC (lpt8ffK1fi1wog 40 ~~R §~41 oI\tIJleAEINIIX IfIoa!y&1I ~ sa"""," traM .,. ... 
38 aj ... JlfElPGles RCRA EleMl&I!9A ~119f1Ag 'Nella. IA a9diCl9Fl, grg~ wal8f Ml"IfI'S' 'I'BF' 
40 IBI,,41" 'NfIIIIIlhe Q.MP 'velll (IRiI~ MafBA 1997 YfI&i wa&la B~la8BI¥'8RI} 1'1 IfS~WfilRl)' &t leWi 
41 ~e '8f3118IU" 8eIl8818" 68MIaAAIoIiIII). l!'em &a6h wei Je, Ito, tA961ll9F fll'Mlal8 .. EM ,wi 
42 .p&Qil& ~laRel (SC). 1e&a18f1Pfl'l 9aFIaeA (fOCI. aAEilQ&a19l'g3A18 ,qlo/Bi8'1 (TO)q 18 
43 Iwt*ar .11b1i&R Ba~.BWAd gt'ew.s waler qwait)ll:lFl~ .196 .... NA.leflAllA a18e.SaAea W,'R 
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Wullllo/.allon Plot Plant 
Haurctoul W"" PennII 
P' •• ", ..... ag~31 apl2 

I ~.C 1 fiQQ 6jW.C I Rse'pef~If1' 49 ,"FR §2'S4 981geeeme& app/:&able ", 1elal ef lew, fEII:lA98 el 
:2 ~X eRllYSlt will be-6QAdldE;leG Ie, &ample& 1P9fA eacR wei IB' Wi08 IR 9aGki'BWFld 
3 jf9tolAB WilI8f ""S~IY .19M1IF1aI~ , 

4 O4M1Mi119A ~119'1A1l _I &lsA WReq Il=Ie Pe""'lllee& efflll1a88 11136le &Ai UQAllf'!l:Ie aRfliNP lhe 
s peel e1815101'' ,,~a .. al f9qWI'eG ~ ~ 4 1.600 ~lMoI\C 'lAOOfll'8'_U 4Q GFR 52&UJQfef). OtiflAt 
I d&te8fIoA-~~&aR'lfilI8 IRd 8Re ~Ie Biolplieate will ge e811861eE1 &eAlIaRRVaUy-ttem 
1 eaeR 1ll1I1I1A the RGRA ielellieR Al9f1iI8 f1fWj RelWefh. As &~ ~ ;able b 01, Il=Ie QMP will 
, eeR\:Awe Ie eel kl6ll1 ,e~l1a I11II8r ilwah1y &8Alpls& ISF aU SliveR wells 8R a IBR'lIQARIoI9I Da618 
o s~'iAi IhelHe el IRe QMP. 2Q . ~ , 1 . &00 ~IMAC IIReerpaFatiRIi C9 (OF!=! §2&c .91{eH:il1l p'8wiellhal 

10 aA-aMefRsle 68A1J1llRji fFEKlIoIBR6'I' 18 IAalpls¥Ises If'! 20,4.1,&00 .IMAG !IAGEIIiHI'IIIFIIi 40 GFR 
II ~J)f998~e PeFAlill8e6 GiveR lAe flalY'e aM file ef 9'8\111" wsle' flew In 
12 IRe area II:Iff8101RSIRg WIPPI 8ell1l81JAg SRS 8RSlyil<fl!i BRB &aR1JIIB &eR'llaRAwslly w,lI" 1IK1le6l~e 
13 el Rl:lff'IoaA healtA SRS IRe eIWIFORfR8RI b99810169 aA)!' Ruard9lol8 16R&ltlWEIFIII88\'IAg 11:1. 
14 IoIRS8fll,elolAQ .&peesl 11I1111y WlM Rei Rav" lAB pelll1l'81la f"'iFale ge)eRS IRe g,elol"'" waler 
15 Ale!\llSAI'II fletwfi,h ~ • 9JI. year "AlB IFawe. CI'ElIolRIit wal"r flew .111Ie'.I;61 8'8 P'1I88Rlea IR 
18 OBwll1A AElSefMlwIJI L.1 . S8Gt~ kl 2a Blll:le AA:leRBea RSRewalAppileallOA (OQi, 2009)-

17 Ground-water sl.lface elevations will be monitored in Bach of the l1!io8WIfI Q.MW.!QMP 'tiIAl on 
18 a monlhly basis. The ground-water surface elevation in each ~QMP wei wli also be 
" measured prior to each I!!!1IlI!...sampling evsnt. Iht...gGround-water surface elevation 
20 measurements i'lthe WWP "!!seDler _llIAg wasp well &l4e& will also be monilOfed 00 a 
t1 monthly basis when accessible I8I!1"'PJlI8fReAIit1e area WBtS' lev" Ba_Me aRB 18 RIIp dlllAe 
22 ,sifeRal • ..,.. iF! .,9IcJAEt wale, llew EtirB61:eA6 aAlit gFaS'BA\8. The charac1eristics of the 
23 IlMW~RA QUI=' (salIJll:ng frequency. location) will be evaluated V slgofflC8Jlt changes ate 
24 observed in the ground-water flow direction or gradient If lAY eR3AtJe 88l1wrl wtllIh &swl8 alle&l 
2S ttl a9ilily sl Ule QYP 18 tw •• lhft reqlllfefMfIl6 0120.4. I '00 ~jMAC !lA&9fpeF8IAII4g CFR 
2tI 52&4 SWbPIR Fli IRII PIfJRI"BI& ,I::aU p4'a""",11)i Aei4y ~iYeQ IA 'WKIMg aAiI aplliy la, 8 peHfllI 
27 A'lIBdla8I:8A; if .p~le. 

2tI L-4b Analytical Parameters and Hazardous Constituents 

2t The parameters Hoted in Part 5, Table 5,4,a and hazardous cQQsll!uenls Ilsled in parl S, Table 
30 S.4 ,b anal'r19i QlMtitare aRaIy*8s ef II'IlerS61 measured as part of !he DMP, Ie establish 
31 ba611jiF8WAe gr8l:1R" water ~III'" pfler la el'llplaseAlSRI eI wasta iAsl.,Be 8111F1Bieals' pafsme""11 
32 .AS II elRef lIarafNleffJ ""M 'A 20,4.1 .&00 ~IMAG (iAEls'pB,aIlRi 4Q CFR ,2641 "'wef'leilllX. 
33 Fiellit AlelSlolfeA'leql8 8f plol, SCI laFJIpel allol18; e/::IIBfiBB, ~; 18181 1'811, aAd alka'IAit,' a,e "&8 
34 AI,.",raG EJy'''''i ~ 

35 TII9 QMP w.lAlll8lelit '!p8A wIsla emplaGeR'leAl, al wqlGh IIAlelAe SeA'llaARloIal 'BA'lIlIaI will be 
315 aflalYU9 te, iA8 paf'FJlslef6 Iii tail IA Ta91a I. 3. ParaAl81Sf619 Qa .1'411,),;'"'1" Q;o!tle Cl8Plf. 
37 laoofal81")' ,!oleA Be &1I",Re 88ABYEWR6S, tela! EIIs6e1Yee 681id&I lelal'W6pa .. as Ie"., .,eA6lty, 
38 plol, 1e4118f98'nle Nf&8A, lAG 181al BfgaFMli haie!jBfl6 Mfa IRall/BeB loS NIIls' pa,ap:o:sl9f1 
311 &iaellJ58 e'IAII' WfW8f&al88Alffi8Qa!if>J Ie gJ9~ wals" PaFaomsler:& swd't ... 1eRde, 11halIA1~ 
40 '.WAI, ma1tl'1U11oI!RI _ !MItall6llo1A1 .. efB iR&lloIde8 86 A'lBW .. ,,86111 gefl8Ji1llOOlillar 
41 p;lFamQIBf& CWeI",AI, magRII'UfRI PiMa"IWAI. eWefige. aAS"SA ~ ge 8816188 durIFIQ 
42 BIIIB611eQ !RSAllefIRM, W4lillll'lef apttl9o'al sf tIMER OrganlS aAd lAa'tjIA" ""'116 ... _81'4 IAI 
43 .. "," 11MB &,. at fable &. a were eAS&aR beealol&e Ny wil 9eel/f IFI "a IIIMIS 18 be .!MIleB al 
44 the WIPF' laSfhlY. Additional hazardous GVA6litYiAl6CO!lStJluentSBafaFJI818,. may be identifiBd 
45 through changes lQ the ist 01 hazardous waste numbers authoozed for d'oosa! at th. WIPP 
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6 l-4C Ground=water Surtace ElevatiQll Measurement. SamDle Colleclion and l aboratory 
7 Analysis 

8 Ground-water surtace elevations will be measured in each .QMW,weII priOr to ground-water 
9 sample collection. Ground-water will be extracted using serial and final sampling methods. 

10 Serial samples will be collected until ground-water field indicator parameters stabilize or \t'Iree 
11 well bore volumes. whIchever occurs lirsl. atler which the final sample lor complete analysis will 
12 be collected. Final samples will then be analyzed for the parameters and COflslituents In Part 5. 
13 Tables 5.4,1 and 5.4,b,QMP aAaf'jlieaIStllla. 

14 l-4Cfl) Ground-Waler Surface EleyafO!l MQllitoring Methodology 

15 The WIPP ground-water level monitoring program (WlMP) activIties are comIUCled 1!1 
16 accordance WIth the WiPe facility SOPs lisled in Table L-3,j& 3 lPd.regram a'tla QMP, The 
17 ~a1tly 8aaWrilA6e ael.I¥ililils elll'l. WbMP ala 1f161A61 8E6efSaAalil 'hilA 'N P 13 11 _II'IB ilwahly 
18 38SWfaAea ~lelNFIliRll pleeedUrQ 6peGiliG 10 iI'QY,*, v,alar ~rfa6e elet.<atleFi fR9F1iI911r:tg is 
19 WIPP Pr9G9dwre WP Qa &EM1Ql Q ~i CYFfeAl \/6161eFl6 al betA WP 13 1 aAG WP ~ 'U1Q14 are 
20 "'81F1\alAB9 IF! lAs 'AlIPP Operal1Ag ReGa'd, 

21 Groundwater surtace elevation measuremeDlS wit! be laken momhty al each of Ihe Sill PMWs 
22 and prior 10 Ihe annual sampling event Additlonallv, GFO~OO wale' l!iy~a6e ele ... a l~ 
23 is IF! ,Hai,es, flew aAd will 6BFlIIFltia 1I'I,eYgI:Il*le JlBsl 6'eSId,e S3fB paned &peeified IA Pelf"!11 
24 Pari 7. T~!6 ee61J9F1 ellAe JllaA aBdfe&&BelAe aelMlies at IRa WUAP Bl.Iing Itos Jlreepsr~ 
2S aRa QfJer3ti9Rai Jlha6Q6 of WIPP. 

26 CelieSllEIA sf gteWFId walIH Eyt'faee &18"31100 data 16 ,eqIJlred ey 20, 4.1 ,lioo N~IJI,C 
27 (IFl6eFI'I&r3h~g 49 cr;R 5264,97(1)). nasa dala al6& pr9ll1dBi 

28 Oala eellBGlt9A liS reqwileG ~y IRi iRIo'!feFlm&fltal MaFllle'lAg PlaR, 

29 A ""saAS 1& '1dIlIIlGe"'''''II'A9f1W made iA Itoe HIlaI EAIJlteRI'flBAlall"'I'Ia61 Sialefl18AI 

" -
" " 

· Wf! gg .-.'V""'.' .......... 11 ' • "'''1'''' ill, I , .. -'.,', .. ...,.' : '-, rs I ._ 
, .. III .1Ii1oll ""lI ' .1· ....... ' ........ 1 .-".~ ,..,, 1 •• "... • • I ... ', ' ...... .1. ~ '~I • I)" "I WIA'I 
11.'II,n ••• nO .,. : .... p • ,""n ; ••• _h .... I ,. $'11,,7"10)' .iI ,$I' ., ' , .... I , ."", 11; 
................ "'. r,. ..... .,.l .... - .I~'I'h ' ._ ............ 1.,1 , I 1 •• 1_* ,', .. , Ok.U. 
" .. ". '" ." 
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3 toR WRQaJllaRdIflj a' ... beIRa, a' ASII"'8 f:)9flZ9Alal a~ ~FtlGal V'idieRlI 8' 118'1' ifl . ---
5 TAe 1MJJK' '''''III!he WL:MP" la 81t1lAd lAs .6~~eAle4 r86aHil af lI'~d wal" -.rfilie 
8 8 1i1'Jall8flIi\;lowa~. II'! lAiI C\;lla9fa 9000 Mag8flla ~A'lgeF6 ell"'8 RW6I19f IR loRe IJ~ Nle 
7 WIPP lael~ly af1d Ie mS81ih41 ' ~tiIfSAWRIS el 2Q.4, l ,eQQ ~IMAC (IAee,",alll'!g 49 eFR 
8 5284.97(1)). "'slolAd walaFlwAaee el/HatleA dala 'Nill Bil 8811e81s8 Irem .aeh wall al I"'. ReRA 
II QMFI. C,etIOQ ''I'i!. 1\;11'1888 aleva!KH:! dala Will alse be eeUeeled 'ram alRet Cwkll)fa welle. all 

10 wa ll a8 A'l9RI!8f1Ag ..... elle lemll '''a'' ~ al"' ... waler B9allAg zaR88 9'>'e'ly:Ri aRQ ~Q'RyIRillAe 
II WIPP 'jp96ilery hG,~ (6ee Ri"'8 b 181 w"'eR 300eS& Ie ''''96e ileflS6" pelel9la, This 
12 IAekJdal, 9111 II 'let 11~!a" 18, Iba Bell C8A~R, IRe I=ef;fy RIR9f, ~ C8fl1a811QAa 8a'lFiMA .. a 
13 RvsUer IiFl8 Ga'aee, ~ IRa Qa .. a;, l ake 

14 grouodwalerCI'8WRd wal ... surface elevation measurements will be taken monthly In ttl. othgr 
15 Cu!ebra web U fisted in Table L-4. wbEt" accessible al lsa618R81K891ltbie ~lalM IAlef¥al 
18 al ea~ 1¥8t111M1 IJritI pas. AI weI ,901:16 IMlAlW9 9' "*Jf8 " 11118 18"11lal8" IA IN ""'I iRl-..M, 
17 'tillifte,1y "'IBB" ..... IR .. I)\il M 18. IA IR9 '1Id~. welle IWwelilocalioos are shown In 
18 Figure L- l~ .. "NYAd "'ale' 6,,<til6all! 8I<'a~ R'lea6Ylefl'leRliI .,~I tie ' .. SA "'eA\):l1'j 111190. at 
111 IRe &QllleA OMP well, a8 well ilS P'ta' Ie eilOR 6~~Rg filY~ .. 1f a Cllmulatlve grooncJ.waltr 
20 surtace elevation change of more than 2 feet is detected in any OMP well over the course of 
21 one year which is not attributable to site tests or natural stab~izalion of !he site hydrologic 
22 system. the Permittees will notify NMED in writing and discuss the origin of Ihe changes in !he 
23 Annyal Cylebrl Groundwa!tr R8QO~ specified in Permit Part 5, Abnormal. unexplaned 
~ changes In grOOfld.water surface elevation will be evaluated 10 dels!rnme If IheVFNY indicate 
2S changes In site rechargeldischarge which could affect the assumptions regarding QMW,OMP 
2S weU placement and constitute new information as specified in 20,4,1.900 NMAC (Incorporating 
27 40 CFR §270.41 (a)(2)). 

28 Ground-water surface elevation monitoring will continue through !he posto(:losure care period 
2D specliled In Permit Part 7. The Permittees may temporarily increase the frequency of monitoring 
30 to effectively documenl 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 !he manual grOund-water surface elevation measurements or by 
33 monitoring water pressures with the aid 01 electronic pressure transducers and remote data-
~ logging systems. The Permittees will nclude such additional dala in the reports specliled In 
u Section L-~ 

36 Interpretation of ground·water surface elevation measurements and corresponding fluctuations 
37 ovtr time Is complicated at llll..WIPP ~ by spatial variation in fluid density Nih .... <t • .,.1A 
38 'N&1llmll BAd ., .. 11'1 116m \'181 IS ¥loell. To monitor the hydraulic gradients of the hydrologic flow 
3If s)'Stems it WIPP accurately. actual ground-water surface elevatOr! measurements wi. be 
., moni1ored at the frequencies specified in Table l-2. and the CYlebra groundwa1er densities of 
41 the fluids in the wells IIsled 11 Table l-4 ~n be meas~~ annually, Wf::I8A ~ ""'8 
42 paf~f'laI8'8 all kRIl ,;R, aqwHalQflIIfe6hwawr tte3Ei& 'Mllee 8al&.,';I.a8. T~II .. A.alll eI 
43 'r.I:i'r¥iil11W hsaS ... 5'&01165. "" Wl&IW'Y"'1u ('9&1). 
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1 A _"Yltlap ellp3ll'llJtD IRe "al; .. lalKWl sllr96Rwaler Rea. "eAl II'IIS ISIAlal19P EfetJ~ at WIPP 
2 &afliii. IOWA8 If! ~awD ' II al, (19871 F"IB6RwaUU hSaGt a,s tEorwllR IdeRlitylRD ~ 
3 g,adISR" IA ~IIIIBle at ... aha&le 118M*" tlj6t:! ae fhe&e elilShA" at 'Jle WIPP 111111 ~1~'Nahu 
.( ~aG at a DIIISR 1iHl1A11e eeliPeElB& t~9 halght al a eeilllM al hath· ... aI8f IRal 'Mil DalaRGe-fM 
5 elll611R9 pl'B81!i1lfll BIIhoM~U66¥8kl. 19i1 ~ 

is Measured CulebrB ~water surface elevation data can be converted to equivalent 
7 freshwater head from knowledge of the density aftho borehole lIuld, using the fanowlng formula. 

8 p;pJ(gh 

II where 

10 P ,.freshwater head " Boolh of freshwater head9f'eeIiW'S) 
11 'iii " average specific gravity of the borehole fluid (unitless raho of borehole fluid density to 
12 densitY of fresh waler) 
13 Q!I .. freshwater density (masslvolume) 
14 h = fluid column height above the datum (length) 

15 If the freshwater density is assumed to be 1.000 gram per cubic centimeter (glcm~, then the 
18 equivalent freshwater head is equal to the fluid column height times the average borehole fluid 
11 soecific gravity. 

18 Density measurements are maqe annually, DenSity lor the OMWs Will be expressed as SDllClljc 
III graVity as measured fO !he field durinQ sampling events usll'lg a hydrometer. Freshwater head 
20 for other C\llebea wells w~1 be cakiulated as described above from fluid densny meuuremenll 
21 obtained using Q(§ssure transducers. 

23 L-4c(l )(I) field Melhods and Dala Collection Reauirements 

20.( To obtain an accurate ground-water surface elevation measurement, a calibrated water-level 
25 measuring device will be lowered Into a lest well and the depth to waler recorded from a known 
2e reference point. An SOP will be used when making water-Ieyel measurements !or this D!OQram, 
27 The SOP will sgKiN WA&n .. SAg aFt eleelfi&a' 6aFlEIlleliiflS8 ~9, IRe ElepIR Ie walel wi~ be 
2e EteI9'AliFl9Et by ttiaBiFlglhs 8I1P,ap,lali ",eaSb'fQFMQFlI FAa"iiFl~ eA IRS QRI&&81i89 ",eaSYRAIJ 
211 lall8 ~8F1 fWHIla~litlaled allR8 Sb'FlaS8, WIPP Pre&eGtlF8!AlP 02 EM 1014 61100illlM !he 
30 methods to be used in I t 
31 I . 

" 
" I 

3.( L=4cO Wi) Ground-waler Surface Elevation Records and Document Control 

J5 tAlHncoming data win be processed in a ~manner ~ ~ data integrity. The 
36 data management process for ground.water surface elevatioo measurements win begin with 
31 completion of the field data sheets. Dale, time, tape measurement, equipmentldentilication 
38 nurrber, caBbration due date, initial 01 the field persomel, and equlpmenVcomments will be 
3SI r8COf'ded on the field data sheets. If, for some unexpected reason, a measurement Is not 
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, possible (Ii.ga .• a lesl is under way thai blocks entry to lhe well bore). then a notation as to why 
2 the measurement was not taken will be recorded in the comment column. Personnel will also 
3 use the comment column to report any 5eClKiIy observations (I.e., well lock missilg). 

• , and submitted II be 

, .1 
1 1=leeef8, These procedures i processes 
8 The data will be entered onto a computerized work sheet. 

10 

II calculateli ground·water surface elevation in both feet and meters relative of the 
10 casing and also relative 10 mean sea revet The wor\( sheet oroorarn adjusts will alss aajYSI 
11 ground·water surface elevations to equivalent freshwater heads. 

12 A check print will be made of the wor\( sheet printout. The check print win be used to verify that 
13 data taken in the field was properly reported on the database printout A minimum of 10 percent 
u of the spreadsheet calculations will be randomly verified on the check print to ensure that 
15 calculations are being performed correctly. If errors are found. the WOf'k shut witt be corrected. 
11 lM sala GMtal4'les eA ~a eef'RPwlel~eEI we ... BReet WIll ~ lI'8A&lateQ iRis a database file. A 
17 p"RleWI willa. Made aline aalabaaelile. TAe Els.la e3e"'!'MAaR ""'" ~eA be 1118lif1plleElflle .epeFI 
18 leffNl _t'iIfIsmiHeEl Ie IRe ~pl9PfIoale a!JeRales 36 reEtYee1QEt 90j 11'1. PefMIIWlIlS. Ground-
' 11 water surface elevation data and equivalent freshwater heads lor 1hi:aII Culebra wells In Table 
20 Id-will belransmitted to NMED by May 31 and November 3QeJw1 fOOI'IlR aqarElala afe 
2' eelleeleo. Seml·annual groYndwater reoorts will also inctude annotaled hydrograOOs and Irend 
22 analysis. 

23 A G&f'RPWt8fW'e8 ealabaaa '1I1 1A'11I ge R'lalRlaAeEt fef ill grawN wale. IblAeSelt9¥at~ Sala. 
24 MSFlt,J:Ily aps ""aRe,,,,, Efala wMllie appeASes IAIs a yearly Ide. IJpe~ 'Iefilisa\1eR tRill me yearly 
2S 8alaS36e I6I,ee aferfeJ6,II oMllbe apopeRseS IRle l!:Ie p,etest 9alaba61i1li1e. A PIAled eepy ellAe 
26 "",,,eAt P, ... Qatagase ,vue. gelii8ff199f sf JI:.le p,es&dlRg yearl w.111Je kepllR &he 
27 Ef\tJIISRR'I8AI. 'alel'l' "'Ra loIaal"" gepa~eRt (i!S&IoI) liM I,'B ,e6I1ilaflllle,aIi9 alea. 

28 L·4c121 Ground·waler Sampling 

2e L'4c12l(1) Ground·waler pumping and Sampling Svslems 

30 TRe wale, beaflAU loI'Rila 81 WIPP ""a "'iURly 'Iallaale iR lAei' aB'~'" la y,els wale' ta fOOAllSfiRIi 
3' welle. ne CwtebRi. t~a ",aSllraR61f11661'Ja Ry8ralegla 1oIfI1I1", IRe WIPP alea, BI1R1811£ 
32 tlaA6~fU8&1"IIIS. ""al FaRia MoaRy af'9arli al MiI!JRilwge asr8&i IRe site Mea a.w Isli:le fj"J)' 
33 lesw6 el ""a QMP. 

· "lpoc;6"JQO. ··_·u."I Pe""' .... ' .'II II .. ,U.,F " .' ••••• 11.' .. ...-.-....... ...... . ,"., ••• ,,,~,_,.,, ••• 'oI', •• II., .... , " •• U.lt ," .... _.,~ .. _' lo;l ll1 lfi'" •• 
i", •• ,,1'" WlI ..... ,. ... '1 _ ........ IIII ........ MP"'i _.,''',, I t ,P ....... ~ 
.... ·_ ..... '.'1' ..... , •• ',, •• ', , " ..... ,.""1 •• ,+... IU •• ,I I ....... ,..," •• 
_e .. u.· ..... '"4"'''' .... , .pl .. ".' ...... ..., ..... , .. ... , ••••••• , •• , •• u..PI1I ....... . 
" ..... JI' II ....... ~,'I.'· .. ' ,.o.'1 ...... · ..c.II·,C'I ' IQIoOOCI ." .......... "' .. 
• 'iill, ...... _.I ''IHUh·.'' •• , •• W ..... I ... _ .. V'' •• "0,' M \ ...... 'I$." .... ~ ... ," '#1 
......... '11 ••• ', •••• ", •• '" , ..... 
·wpoa" .. o·· ...... 11 . _,' •• , ........... ,. A I"I4'" II .......... ~, "'.~ ..... _,~ • 
........... II. II ""1')'" ",,_ •• " •• r ....... , ..... , ... , , . .... ~ ......... ..... ,,' jllQ ,,'JQO' •••••• 
•. ' ...... ,. • "1''''_'.''''' 01" .. ,'1;". 
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1 The ground-water pumping and sampling systems used to collect a ground-water sample from 
2 the six&eYefl DMWs Rew QMP well6 will provide continuous and adequate production of water 
3 so that a representative ground-water sample can be obtained. The wells ~seElle, !)n~~~ "'iI49f 
4 ql:lahly 68"'J1li"'9 'JaFJ 'I'! yie le!. seJjg:,. aAG J11:1R'1J1IRg lifL ~96e 'asI9F6 alte&l iRe d~8lieR eI 
5 pumpi"'!) as well aelRe eE!~IJll'AeRI reElUllee! al saOO-welh 

6 The type of pumping and sampling system to be used in a well depends primarily on the aquifer 
7 characteristics 01 the Culebra and well construction. The DMWs are QMP wells ~ 
s individually equipped with dedicated submersible pumping assemblies. Each well has a specific 
Q type 01 submersible pump, matched to the ability of the well to yield water during pumping. The 

10 down;-hole submersible pumps ~wlII-b&<:ontrolled by a variable electronic flow controller to 
11 match the production capacity of the formation at each well. 

12 iRe eleGI~tO llew seMelier a1l9W6 JjslseR",QI 6911e61iRg 6a"'Jjles Ie eeRlIel 11'18 'ale e( 
13 dl6&R3ftje (IImRg well JlI:I'QlAg Ie ffURI~lle IRe j:lel9flllal'er Ieee ellfslaUles beAl IRe 68"'lIle. As 
14 recommended in the "RCRA Ground-Water Monitoring Technical Enforcement Guidance 
15 Documenr (EPA, 1986) the wells will be purged no more thana ",iRI"'~'" 91 three well bore 
16 volumes or !ffli4!unlil lieilled parameters have stabilized, wbich=ever comes firs!. a\ a rale Ihal will 
17 RlIRiRlize IPe aQI181ieR el te6Rarge 'Aaler. TRis Villi be 8G6Smj!lli6Aea by A'I6IRilEIMg lermallGR 
lB pres6wre aRa MaleRiRg IRe rale al Si66Ra'i9 Ire"'" lAe welles Rea,ly as ~€,ele Ie IRIiI 'a19 al 
19 ,seRarDele IR8 well. 'NIPP P'e6eSl:lre WP ~ E~I002' €j!leeilies \,As IfIeIReS& 1dS9S lef 
20 fil9fllrelllAg llew Fales aRe! FAeAil8RRg lafAl31ieA pres6ure, A, '~rrenl "ersieR at \his dOel:lFReRI will 
21 ee malRIaiReElIR IR& WIW Qj!lefali"'!j Re98f8. Well purging will performed In accordance W1!h 
22 an SOP feEltflfBffle"'ls !Mil as I:IsliIEI in conjunction with serial sampnng to detennine when the 
23 ground-water chemistry stabilizes and is therefore representative of undisturbed ground·water. 

24 The DMWs areQMP wells will Be cased and screened through the production interval with 
2S materials that do not yield contamination to the aquifer or allow the production interval to 
26 collapse under stress (high epoxy liberglass). Qelails al well 69AslRJ6li9fl afliil j:lreeeRIe9 II'! 
'Z1 SesUeA l a~(l) An electric, submersible pump installation without the use of a packer §w+II-lJe 
28 used in this instance. The largest amount of discharge from the submersible pumlH\4N take§ 
29 place from a discharge pipe. In addition to this main discharge pipe, a dedicated +eUQA·.sample 
:xl line:. running parallel to the discharge pipe; awlll alee be used. The samplina line is 
31 manufactured from a Chemically Inen material. ~el:lgR IRe pipe win Be regl:lla19d al'll,,*, 
32 ,wft'a,e ~' a lIew 69R"el tJall.?e aR&/er 'feliable 6j:1Bee! dnve eSRtFeller. Cumulative llow !i.~ 
33 measured using a totalizing flow meter. Flow from the discharge pipe~ routed to a 
3.4 discharge tank for disposal. 

" " " " 

The dedicated l-ef-lOR·-sampling line isw+ll-be used to collect the water sample that will undergo j 
analysis. By using a dedicated ~"'-sample line, the water Wi ll 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 rouled into the sample collection area. Flow 

'WP ~ il"~ "ill1' . " lOw .... ", P .... , '" _. '1'1'" ", •• "1 __ 0, •• " ,. ' , ........ , .... '. _ ...... .. 
"1 ... ~."~"I .. "811P.I .. n. '". "=~ .. 1r •• "'_.iI .. II ............ '.b ... ~""'. !'il P1tlAooo' ••• t ..... " . 
11' ••• , , - ........ _, ~'" ~'fI' t "e 'Pi ... .,.1 •• "' fi __ .. ,.,.... .a", •• 1' I •• ~" . 'I' •• ~, ".," , ..... , 
• .. ......... '" =I~'''.M'''''' •• """.,t"'OI4IIF""U 'AI., fI~ .......... 1."'111 ..... ,ra I ' *.'1"" 
.~ ........ ~ ............. ,.., .n ... _ ". 41' ...... u~ •• , .. au .. iii'" I'd","' .... _ .. " '. "" .. lI0II_ 
..... ,,'". 'lOP 
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through the sample conection Une ~ regulated by a llow-control valve, The sample ~ne 
2 liW!l.k insulated at the surface to minimize temperature lIuctualions. 

3 PreSSllflJ MeRile,iRg iV6leR'l§ 

~ lAe GMP 'tlell& ee Rei 'aqulle IAe IAsiaNalleR el a ~aGker Bee3\J6a sa""'Ple Blasa8 91le Ie welt 
5 SIlRSIFWGtl9R "ellGleflCles a,e RElI ~FEiSeRt. HeWe'/er, ~fe661l,e6 will lJe ffl9AilOl'eQ ooiAlI4ewR 
6 hele 81119ffi3lie elr MRe 1JIlIJIJlera 11'1 Ihe IOfFflaIJ9R Ie AlalF!IaiR IAe wale' la\l81 alJ9Y8 tAa pwFfl~ 
7 IRlske. Pra.Sllle I~R§SIl6lHS "la), &a 1l6eS IF! liRe wilA BllolJleF&4e ~f9\l1Ekl OOA!JAI;j3I elealrBfllG 
a R'laRllaFifl!llhrell!¥'l9SI3 89Et1l1e1118A 8V6lsfA8 WIPP PF66eSllfe WP Q2 EMloo2 JIl9\lS96 
II IfI6IUf6IIQA& IEif Ffl8AlieriRij lelFAaliaA p~a6&\Jfa tl6W:1!1 311leFAal18 31f~R8 BIiBele's IA il8RjIlRSIIEIA 

10 ..... 111:'1 PRMSSWF9 1F3R89Io1GeM aAc! sala 36qIlI6ItIQA 6~·6Iel'A6. A eUHBAI lIel&+eA althis OOaIlCftBAI-WtII 
II ee FflalRIalRed 11'1 the WIPP Oper311RD Reoofel 

12 nl8 ~Blle 11* labefCllar-y p'elll"es a WQrk pla69 Ie, 6BRgIIGltR!lll'*' &aR'lpllAg SAd aAaIySBI. 
13 IRe 1a00fa10l)l vNl Be pe611~lh8 '1'eIIAEiae, wijl Be 6liFflat8 691'11'8118E1, aREI Will 68AlaiR 
I. \tIa Fl8Qalul)' ElEtIl'fHMFlI, laagaRIi, glassware, aAIit ele18Alil:N wal9f IEif 8eAlitu8llAg Ihe 'la1101M 

15 "ala aRalyees, 

16 ia!!lSl'AIii Oue~'e'\' 

17 T'N81'fl186 at waler &3R1f1le& Mil &e aeUeslee. 6efioal &afJljille6 aAElIIF!aI Samjilisli. SeRaI ~ 
18 \1tiI~llJe lakeA al fegular IRleN. eAd aAa!ltiiaQ IR IR8 INIBYS flald lalJe,alor-y 181' ..,8,I8WS I'IAY",aal 
III 8AeI&Aenllsall'laramelefs (&ailed JielEl iAEheala' pefameI8l's). The seAal sample dala ,""'I lie WGlld 
20 Ie aalBFffilAII iMletR8f IRa &aFAfl1e Ie 'epreS8F11aINe al WAgisMbeG WSU'*' wale. M 8 !Wes! 
21 klAGl18ft 01 ~e 6lai:JiIW!atoo at lIela iAElleatef 1'18f3FRelefS aAelIA8 'lGtblA'lO af IRII 'Naler lIelAlL 
22 ~..tIOm lhe wsl. IAlafJI,alal18A al *Ae seAsl 6a~IIAii Etata W4II 8RaIJla tAli Team laasBf 
23 (sea Sa6heA l ~ 18 ge18,miA8 'NASA ElOAOIII9A6 r8p'e&9Alawa alllRsl6ll1llJed gre\JAeI wala, &fa 
2. ~ IRe puRlped grail'*' 'lfiilaFo 

2S ~IAOII &ampla8 wllllMl 8OI1e&led """SA IRe ,ellaY), ,aFflpled JielEl iAEllliilala, pa'aFA8Wf5 Rave 
28 elBlJlWzed &Ad are thefele'a ra,HseeAlall"'e al WR91611lftleEt g'8WAd '1'alah 

21 l4c(2}(,j) Serial Samples 

28 Serial sampling Is Ihe colleclion 01 sequenlial samples for the purpose of determining when the 
29 ground·water chemistry stabilizes and is therelore representative 01 undisturbed ground·water, 
30 The Permittees' SOP lor serial samoling wiU provide cnteria for delarmtnina when a final sa!T!Q1e 
31 should be taken. Each PMW win be ouroed to no more three well bore Volymes , or ynlillieid 
3:l pa@melers stabllizg, which eyer occurs first. Well stabilizat,on occurs when the fleld·analVZed 
33 parameter are wilhin * 5°" of !bree CQnsecutiVe measurements. A well bore volume IS defined 
3rt as the YOlyme 01 water !rom slatjc water !evelle lhe bottom of Itle we/I sump. Seriat samoles Wi ll 
3S be analyzed In the mobIle filed laboratQry for field i1dicator parameters. williaR6.' a &ellal 
38 &affifite 'Spf9ssAlal .... i eIIlAdieIIlFgeQ grSIJAd 'IJil19f '#heR tAa IfI8lafll)' at ',slEl iAsisalel 
37 palamals, mQaswemefll& Ril'I9 6taai~les wilRiA -' parseRI al the itVSlaga aI aAal)~G31 Fe6ylte 
38 fer..lRe fielEl iAc!lsalat l'IiVaR'\8tef IrSR'l IRa lJaGkgfByRd §lOOOO 'Natef quality 101 8Kh QMP wall 
lSI ~jaA&laIJII~ Bf ORe af PNe field IAsisalBf llal'ilfFlakna 'I"ialllaaia 18 "'alAlI iRleReI'8Agee, 
40 IAGI~eAI SFI". 81 eIRel YAlereSeeA rea6aAS ·Nill RBI t*aelWEle Ihe selle64ieA alliAal &aof'Iplal, 
.1 pf8YlElelitlRe <w'aklfRe af pl:lr!lad walar i1MS8eS6 thiM wellIJsf9 'oI8IWfR9&. The Permittees YrI'iII 
.:z lefJ014, 11'1 IRII epefall"'g leeerEl, aAy fiAalea"'l'Ils& seUe94elitwReA IleIS IfIslselaf pafaA'lelef6 were 
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Aailleadiles, .flS will provide an explanation of why the sample was collected when fiekl 
indicator parameters ware not stabilized and place thaI eXQlanahOO In the WIPP facIlity 
Ooeratlng Record. 

Serial samples will be collected and analyzed to detect and monitor the chemical variation of Ihe 
ground·water as a funcl ion of the volume of water PUrT'fJed. Once serial sampling begins, the 
frequency at which serial samples are collected and analyzed will be leflto the discretion of the 
Permittees.TealA I.:easef iles GS8118f1 b 71. but will be performed a minimum of three times 
during a sampling round. 

The Permittees will use appropriate field methods to identify stabilization of the following field 
indicator parameters:Jili,. &AieJMjQ, dwalSflI sall8A6 (tIafdRs68). aIkaIIA.IY, 194011 "IIA, plol. Ell: 
temperature, specific conductance, and specific gravity. 

P,alOGal& kI, ."lssl'SR ~ lepal lal¥l9lee ara 6peEl.he9 __ WIPP Pra68sws WP g:a '" 100i'~ 
ARaly&i6 81 68ftal &am~e8 are 6P86,fied IFl WIPP P~sQYfll WP 02 i:MlOOS' CYJMnt \leRiI8A£ 
elIRII88 ~fQ6sQYfM 'MN IHI maiAloa.Aed Ifl lAe WrPP OperallAg R909fS • 

The three field indicator parameters of temperature. specifIC &8A!!:4RflaR6QCOnduclance-91, and 
pH will be determined by either an "in·line" technique, using a self-contained flow cell, or an "off· 
line" technique, in which the samples will be collected from a Tet/BR·.sample line at atmospheric 
pressure. ~hll ,JeR, ""'aiel'll &ahOO. eAier.ds, aIkaIiAi,>" 6pecific conductanc&; and specific 
gravity samples will be collected from the ~·.sample 6ne al atmospheric pressure. Because 
01 the lack of sophisticated weights and measures equipment available for field density 
assessments, field density evaluations will be expressed in terms of specific: gravity, which is a 
unitless measure. Density is eKpressed as unit weight pet unit volume. 

New polyethylene containers, thallre certified clean by the laboratory, win be used to conect 
the serial samples from the +eUeR ·sample line. 

Serial samples collected In laboratory-ceOHied clean conta.ners do oot require rinsiog Q!jqr to 
sample conecljoo, Seliar eamphFlg walef eeNEHHe9 lei eelHte aM epeeifie eeFtEluelaFlee 
sete,mlrteli9R6 \¥il' Be 1111s'9S 'hfe~R a gAS RliSfSfIlelsr8 (;,Ifill Ffl8f1l9ranS Iiller Y8iAg a 
&4QiAle66 51eel, IJ'I liAs liller ~ISFeG waler will "II YEi~ la RAse IRS &s""",l& oo"le prier 19 
68,ial eafRtills eelleelieA, Unfiltered ground·water will be used when determining temperature, 
pH, specifiC coodUClanCt-eA, and specific gravity. Sample bottles will be properly idenlifled and 
labeled. 

Samgles collected wHI immediately be analyzed lor pH and specific conductance ($C) as these 
param!uers are most sensjtjye to changes !(I ambieD! temoerature, The I"teres 63"..le eeUeSfee 

'.wn~i'i1_·M"&""""'-lh. 's ~l,CoANt ... ·" ."V"""'''''"''''''' nl .... ~ .... , .. ""' •• I'"I ... 
'''11 .............. __ ... "'CliP Ih_"'.~.I1 ... I ........ " •• ., •• .,.UN' Doe, •• _ 
•••••• 1· ••• , ••• , ....... 110""" I · ..... , '11. ·'s· ....... _MIt' 4 U ..... illl II. I •••• 

... , •• , ... ,. 'H ••• ,' •••• u, ' ..... ,.' .. "' ......... , •• fI 11111 11 ' 11' ••• ,'1,'_' ... 
... ' ... ' ... , .......... , • _ ........ ·u .... .., ...... , ' ..... " ............ 1 .......... Ie "' •• 

• , I ...... . .. . 

' ""ngaio\A,!jgI'GoJ ..... 5, •• £_ .... •· .. , •• ·+1 ..... · ... ' ... 1, ..... " '.111.'''' ........ '' ........ . 
•• ,,; •• ., ... ~ .............. , ••• """."" •• ,110.".11'1 ' 1 11 .... "', I., ',"11om, 11'1 ••• 11.'''''" ..... , .. P ..... , ' •• _f . ., ... I .. I ••• ,. ... II'I¥~i.t .. '". , ... , " .. '" II" , ,I, ... ,e •• , ....... , ••• ", na, " ........... ..... . ... . , •• 1.' ........... II .. 
I ".'b'j .,' •• 11.11 ., •• _",.",," II ...... IiI' ..... 'IIIIfI., ..... ' , "', ••• 110 ••• 1". 
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fe, 6sltlte aAal)'6EI& will lie IINRe9Ial81y analYled 10' ireA aRd alkallAilY lieaatl6e ttlese twe 
2 sellll!oA paFaFOOlef& are e.ruM'lely S8R6tliYe Ie 61:1aA9El6 IA IRa a~teAI wale, saR'lpla p¥C66Wfe 
3 aAElle",pefat~,e, A saA'lpie aRd Sl:IfI 'i6ale 01 fillered waler will tae eellestoo and aAal¥zeO Ief 
4 selwle pa'ameters (alkalll'ill)'t ,"'Ie'tEle, EliYa6eAI salieRs, aAd IreA) Temperature, pH, and 
5 s!>Qcilic conductance=il:l, when not measured in a flow cell, will be measured at the approximate 
6 time 01 serial sample collection. These samples will be collected from the unfiltered sample line. 

7 Saf'IJIle6 Ie 1i8 aRalyfeEiler 6Rlerfse aA6ISillaleR\63118R6 (a1181 pf8S8f't1alleA WI'R Rill'S a81S aAS 
8 SlefOa al 40(;) may-be 810red fel OA6 'II seh pr ,. 1'fItOaI 
iI (86l:1l\s 'hili A61ge alleleS, 

10 Upon completion of the coUectfon of the last serial sample suite, the serial sample bottles 
II 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 Ooerating procedures (see Table L-3! 
14 WIPP p.,9Ge~r8 'AlP Q2 EU100S defines the protocols for the collection of final and serial 
15 samples and analyst$,..wJPP.PFeGedlJre WP 02 'U1OOG sariRe61Re Pfatooels far 68fI3I 63mple 
16 aR81ye18. C~ffeRI 'IBf6ISF18 ej IR688 pre6sElwrsa ""lil lie fMlAtalneE!IR IRe WIPP OJJB,aijR~ 

" -.. 
19 gtJlIR~ IRa liI6'!We yeaf6 al OUP well sarialUA\'IIiAg, Ula Jjf61eaMjjl le will tJe 3RaIy;laE! 86 S~ 
Iii a& p96sltJIe aJtar tAe jjll:lm~ is i~FReE! an anE! Ela l~ ,"'alaarier lal a perleE! al lawr Ela)16 af WAijilhe 
20 flelQ IAsisale, jjlaraFAala,S {et:lI8f1SB, EljI.oaieFlI e3tl9FI6, alkalinity. aRS IreR) 8laliilil8. EI:I, JlIo4, aRE! 
21 SC 'NiH be OOAl in~a lly ~ilereS tJy lISln§! a II~' ... Gall WI!A IGn 6p66ll1e eIB'lI~ aoo a f9atl.ms 
22 ,easall!. WReR deleeliBR MenjleflAg beg'RG , Itl8 serial 6a~liI li R~ f;Has96S fRay lie II ed IlsEi aAEI 
23 IRe se616leA Ie s911961 flAal 63"'jjl1e6 wewld IReA Iae easeS SA IAe AWA'IBef af well eare valliI'M. 
24 1l~,gBS aRd re6wl16 el lRe analysIS of 6RlaflEle, lemjjlaralijrB, eFM*lil16 \JIa'l,ly, Jill, EA, aOO SC, 
25 FieR'lBval al 6ellaI8a~ lin~ "e", IRe OMP Will Be assawplisReslRrellgR a fjelfRU FAedil16alt&r~ 
26 aREI iii ",odifleall8R Ie tAil; ~ Ian . 

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

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

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

37 The monitoring system will use dedicated pumping systems and sample collection lines from the 
38 sampled !onnation to the well head. ~J8R 9eSi6al£ls eamj:lle eel/salleA itAQ6lfE1w IRe well Aea€lle 
39 the samJlle &a!iecllElA araa will be sI6sarses ailer ea61:'1 ~&a, 

<w Sample i"ltagrity will be ansured 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 DI water. Sample containers will be new, certilied clean 
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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 WlIA IWQ galieRS el 'f96A walef , lRsA RAee~ In accordance WIth SOPs 
4 Wilh ''''8 gallE1A6 at i perseAI Aline eelS sslll lliA aRS RAses 'MIA IIYe gallefl6 el QI wale' after 
5 each use. The exposed ends will be capped off during storage. Prior to the nel(! use 01 the 
6 sampling manifold. ~ will be rinsed a second time with 01 water and a~ rinsate ~ 
7 sample will be collected to verify clean!jnessse6eRla~lAellef:1 . 

8 Water samples will be collected at atmospheric pressure using either the filtered or unfiltered 
" ~··sampllng lines la.aA9i'liRg 1181'1'1 11:18 MaiA &af'FIl'lle liAe. Detailed protocols. in the form of 

10 SOPs (see Table L·a) daMe how pfeeaGl:lree ... 9661:1181A81 final samples will be collected in a 
11 consistent and repeatable fashion'-wIF'P Pf8eeEl",re WP Q~ leMIQGi IIQlrA98 ¢Is FeEttllr~ 
12 Ie. SSllilSir8R el hAal&aFAl'lh~s for analyses. 

13 A &IoIfl8F14 Vef6,8A ellAls Pfe6eQwf8 'Mil De FI'lalAlalAeSlFI lAe WIPP ~erall"l ~1iIS9"'" 

14 Fiflal samples will be conected in the appropf"iate type of container for the specific analysis to be 
15 perlormed. The samples will be collected in new and unused glass and plastic containers (refer 
16 to Table L-§4). For each parameter analyzed. a sufficient volume of sample w~1 be collected to 
17 satisfy the volume requirements of the analyticallaboralory (as specified by laboratory 
IS SlaAOafG ~aral~!l PfEKeGIlFe6!SoP5\). This includes an additional volume of sample water 
I" necessary for maintaining quality control standards. All final samples will be trealed, handled. 
20 and preselVed as required for the specific typa 01 analysis to be performed. Details about 
21 sample cootainers, preselVatlon, and volumes required for Individual types of analyses are 
22 found in the applicable ~r:eeewfe6 generated. approved. and maintained by the contract 
ZI analytical laboratory. 

24 &leleF.IRe IIM I &a~pI8 illoRkeFl. all piastre aFlS fila. ~ ..... IU be fln6ea Wt~ IRe PWffipeEj 
25 grOlH1d ...... a .. , .LIAe' I,"sled at WAlHlereQ, dspeAaeAI "'JlSA ill'lalysle pr81G&8J Whef."ltR8 , .. slAg 
26 p'86e~I:IFa 1& semtilel8S fhe..IIrrals3R1flIe WlA be oolieGleli. 

'Z1 Final samples will be sent to the analvtlcal 99F1ltae;l laboratories and analyzed lor oarameters 
28 and haifardous constItuents specifjed In Part 5, table 5.4a and 5.4b. 

211 geR8FalsR9R'IIS1FY, raSleAIl61iSII6, ",elal6. a"'" &eleGIeS VOC& IRaI afe spealile Ie li'le w86le 
30 3Alilllpsied Ie SHIVe al ¥'IPP Taole be a J11e&e1'l1&ll:Ie sl'lEKiil is IIMlyte6Ie, lhe I:}MP 

31 Duplicates of the final sample will be provided to WIPP ~oversight agencies ~ 
32 requesled. by ~8 Pefmihees QF PIMil:}, 

33 disposed 

" " ,. 

·\HIiWac.O· .... C ,',., " .. 9 ell ."_" •• W ... .... ,. 1""'·· •• " ... .." ,,"'t I 
.,111' •· ..... 1 ... 11 ' ..... '11. 1I111,6"'IA!W'I _"'1I; ,,, •• k·fI',' ,," •• .,' .... ', • 'r, I 
• .•• , ' I' .. ' .. IIIII ........... ~ .... 4 .. 'III.'lo; •• 1._1''', ....... ,,1 1. 111' ""; ., .,., .. 
' . ..... ,h, ... """'. , .... _.,,, ...... __ ........ """ .. '1 -SI .1 •• ; I. ,'.'n ... 
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1.-4c(21(1y) SilmDle preservation. Tracking. Packaging. and Transportation 

2 Many of the chemical constituents measured by the OMP are not chemic:atty stable and require 
3 preservation and special handling techniques. Samples requiring acidifk:alion wi. be Ireated 
4 \VIIR e"Ref l:IigR p~r~~ l:IyGt&8I:1'eFl8 3elEi l AliRe aeWI at 6ulfu,je aBI& (YlTFUiX el ~y .... aIBAlli 
5 OBf;1BAiI:AI uflBR IR8 I'QAENUil ffl81hea elt,ealffleAI '!MtllireS ISf lI:Ie paRIQIl!e, ,.3"'1'19\8' ,ulle Of 
is as requested by !he anaMlcal eootlael laboratory SOFIe (lee Table" 4 •. 

7 The anaMIcal ~Iaboratory receiving the samples wiD usa Jlfe6eOUf:~prescribe Ihe 
is type and amount of preservative, the container material type, aRG-lhe required sample volumes 
iii thai shall be collected, and Ib' shlDQing require men Is. This Information will be recorded on the 

10 Finat Sample Checklist lor use by field personnel when linal samples are being collected. The 
u Permittees will follow the EPA "RCRA Ground-Waler Monitoring Technical Enforcement 
12 Guidance Document." Table 4·1 (EPA, 1986), wheml laboratory SOPs do nol specify sample 
13 container, VOlume. orpreservat1on requirements. WIPP SOPs (set Table L-31 proyidt 
14 instructions to ensyr. procer same creseryatlon and sbipD!!'!Q 

IS The sample tracking system at .lbt..WIPP lKi!itl!.!.l8lwik&e uniquely numbered chain of 
\I custody--+Cole) ~ an&.request for anatysis • ..(CofC,IRFA} fQrms{RFAI 1=8""', The prinary 
17 consideration tor st0f'8ge Of transportation is that samples shan be anatyzed within the 
II prescribed holding tmas for the analytewaf~eleF& of nteresl. WtPP SOPS Is" Table L·31 
llil Pf8G9d~. WP oa ;'·3QC».provides instructioos to ensure proper sample tracking protocol. ..... 
2D .... rf9l!t ""I&jaR at ~ ,f9BEMlUfl ...... UIie ffloliRlalRe& 'N:11wI1I=t8 WIPP o,e.atlAg Ra .... 

21 In6ytalee '1:11~,qi IBAWlilMlI 1i86kagea 1M"" srwsRe& 1&8 e, '8"i&118 .. piaL ........ M III" tEl 
Z! kelli!tle &a~la& 9881 Elwrini Ir<aAlpelt Ii 1M ~if;a&IIabw.F'J HekliA, I~al 181' 1"8~ 8 
23 ~ paFalMleM feQldlf8 lafJIPlee; Ie Si 61:""e~ ~ upriJ68 u Iralg"" lh. 800"'- Will De 
24 liaGkagaEllQ fRail DIpolAmWM ef l,an'p&~ag9P aAG IAt8JAAI.-iI Aj, llMipetlllliH' 
25 A6eestaIiOA 89f'1fRe~,al 8a,~ 

20 L-4c(2IM Samole Documentation and Custody 

27 To ensure the integrity 01 samples Irom the time of collection through reporting date, sample 
28 collection, handling, and custody shall be documented. Sample custody and documentation 
2IiI procedures for aM-sampling and analysis activities are detailed in WIPP facility SOPs (lee 
30 Table L.31,PteeHYre WP 02 '''3001 , TRe68 lWeeSlM'e& Wlllae 8lfieij~ lellewlilSlRKltlfthB"'" IAI 
31 lelll'l 8f e.eIl laR'lp!e &aROOheR aRQ en8t~6" e ... SAt. t:. SUrf SAl "1 ... 16190 IltRI' ,'SgelW'l '11:11 8e 
32 malAtalI:I8& in ~a WIPP Op&l'"81IRlt RS99f8 

33 Standardized foons used 10 document samples will include sample klentification numbers, 
34 sampte labels, custody tape, the sample ltacking.~leg beeks, and CoICIRFA "e .equallie, 
35 illillY4Ji's'GharR 91 8"'61aey IRF,t, aM belbl form-, An e)(ample form II shown 0 f!QUte L.13,+M 
3i5 leAN alllit18fty Elel:fle& .. ~e lellewiRg lub686heAei. 

37 AI ~11I98 IJRlAtahefl v.~las 1&fRJ! '81es.Sf easP ~Ie aAa '1\18: alily tie lNflll baa., 
38 Of ~0Wit al6~ f8f ... lglgR866 aAd aGGY~:aG>J. 

, ..... ,1 II' I II ,=,_ •• " . 1 ... 1 ............... ', •• , .... , . . .. I I' U., ._1. 
""'1.,'" II ......... "lit II 1".11 "' •• _" _"Ir.li l "I •• '''''' 
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Sample NYrrbers and Labels 

2 A unique sample identification number will be assigned to each sa!l1)le sent to the laboratory lor 
:I anaPysis,_ The Team LINda' ( .. e S8GheA l1) will 3SIi'!iR Jh8 AIi~,..19I 18 IN" 
• 68.a8~. The sample identification numbers will be used to track the sample from the time of 
5 collection through data reporting. Every sample oontainer sent to the laboratory lor analysis wtll 
6 be identKled wtth a label affixed to it. Sample labellnlormation will be completed In pe'fA<lAeAl. 
7 Indelible Ink and wUl contain the lollowlng information: sample identification number with sample 
I matrix type; sample location; analysis requested; time and date 01 collection; preservatlve(s), if 
II any; and Ihe sampler's name or Initials. 

'0 CustodY Seals 

It Custody seals will be used to detect unauthorized sarTllle tampering Irom oottection through 
12 analysis. foe IXarrpte. ~ustooy seals ~ adhesive-backed strips tRet-ate 
13 destroyed when removed or when the container is opened. The seal will be dated, initialed. and 
14 affb:ed to the sample container in such a manner that it is necessary to break the seal to open 
15 the container. Seals will be affixed to sample containers n the field immediately aher collection. 
II Upon receipt al the labOratory, the laboratory custodian win nspect the seal lor k"Ilegrity, a 
17 broken seal will invalidate the sample. 

" Sarrple IUentHl!.lI\Ju(J If" Tracking W..txJG! 

~ ~ 

" ~ 
l2 or cornments; well name and 
23 round number. Sample oodes geologic lormation where the 
24 water was collected from, Ihe sampling roood number; and the sample number. The code is 
25 broken down as follows: 

211 W06'C~R~1' 

27 I Well identification (e.g" WaSp-6 In this case) 
28 2 Geologic formation (e.g., the Culebra In this case) 
20 ' Sample round no. (Round 2) 
30 • Sample no. (N1) 

31 To distinguish duplicate samples from other samples, a "0" Is added es the last digit to signify a 
32 duplJc:ate. Samp" lrack~ Information wiD be completed in the lield by the sampling leam.. 

~ I~~~~ 

" 35 

" " .. 
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889\1e61 fef AA81Y6i& M Chain 01 Custody and Reaues! lor AoalYSIS 

A CoICIREAA R~t\ and ~ form win be completed during or immediately lollowing sample 
collection and win accompany the sample through analysis and disposal. Aft eUfJ!9le allRe 
pj;A aREICefC lerA'lIe j:lle&&Alea ~ Fi{l'dfesl 179 aRa l17&.r The ColGlRfA j:fl:/I. {lAa GalC 
form will be signed and dated each time the sample custody is transferred. A sample will be 
considered to be In a person's custody if: the sample is in hislher physical possession; the 
sample Is In hislher unobstructed view; and/or the sample is placed, by the last person in 
possession of ~, In a secured area with restricted access. During shipment, the carrier's air bill 
number serves as custody verification. Upon receipt of the samples at the aQ8I'l1!cai laboratory, 
the laboratory sQrTllle custodian acknowledges possession 01 the samples by signing and 
dating the. CoIC/BFA form. Rj;O aRdGetG.-The completed original (top page) olthe ColClRFA 
R~A gAEl CelC will be returned to the Permillees TeaFA beaelQf with the laboratory analytical 
report and becomes part of the permanent r9COfd of the sampling event The CofClftEA RJ;A 
81'19 GalC form also contaIns specific instructions to the ana1vtjcal laboratory for sample 
analysis, potential hazards, and disposal instructions. 

16 L-4c{31 Laboratory Analysis 

11 Analysis of samples win be performed~ ~a Gefflfl'lBf6Ia1lal3eFataF)l. Methods wiU-8e 
IS &~eGitlea ifI ~fI~eWeR'l9A1 M'dFReAI6 aAQ ..... lIl3e selected to be consistent with EPA 
I~ recommended procedures in SW 846 (EPA, 1996). Additional detail on analylicallechnlques 
20 and methods wi. be given in laboratory SOPs. In Pan 5, Tablei SA.a and 5 4.b b-a-presents the 
21 analytical parameters and haz8CdO!JS constiluents for the WIPP DMP. 

22 The Permittees will establish the criteria 
23 the follow the 

" " " " " 2$ I . This documentation will be retained in 
30 al'iG will 139 a~·ajlal3le lor revie ..... wpEII'I fiqY961 by NMEO, I sensitivity needs to 
31 considered beCause of regulatory requirements governing constituent concentrations In ground 
32 water and the cOt!"fllexity of brines associated with the Culab/a Qfounc!waterWIPP '8t*I6iI9'"1. 

" " " .. 
" " " .. 
" " ., .. .. 
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2 SOPs lor the laeBralOf)' GIlPBAlly !lAde. ggAllact will 
3 fileslRO BI'IOFJhng fgeerd by Il:1a Pe,mlltea6, The Permittees 
4 of applicable laboratory SOPs lor infonnatlon purposes, and 
s SOPs on an annual basis by January 31 , 

6 Data validation will be , 
8 " , 
" " 
" " ,. 
" 

II 

16 ' r 
" ~ 
18 l-4d Cal'bration 

" " ' .11 

Wasle IsoIatiofi Pilot Plefl\ 
Hazardous Waste Perm" 

.I~ s ....... 'aQ, :K»OJonuarv 31 2012 

.. II 
II 

'. 
'II 

III l-4dl1l Sampling and Groundwater Eleyahon Monitor(ng Equipment Calibration 
20 ~aeWi'emBF!!§ 

2' The equipment used to collect data for the wQGP and this DMP will be calibrated in accordance 
22 with SOPsmai~IBRaF'lBe a~1A18Ifatl ... e "rBBed1lH18 Sfl96lhBS ~Blew, The Permittees ~M SBsllSR 
23 will be responsible lor calibrating needed equipment on schedule..illi!; IA 3SSBFElaASe With 
24 WFillBR JfleS~llres , The EM Sesli£lA will also ge l'96p9ASialB lor maintaining currenl calibration 
2S records for each piece of equipment. 

2fi L-4dl2l Ground-water Surface Eleyatlon Monitoring Equipment Carb@tlon Reauirements 

" .. 
" " " " " 

The equipment used in 
in accordance with 

' 'II 
~winbe 
schedlJle in 
responsible for maintaining 
each piece of equipment 

• 

surface elevation measurements will maintained 

The be 
10, 

·.wPlg·~*~_' •• __ C;'''''II",U •• ,:It'.I,g'lIIe"., ·· , .. " , r= ~ •• " ........ --,,' ...... , .1 ' .... 
.. ' .. h~ •• nI ... _''',P •• " .... , .. "I'M -J".' '" ..... .... ' II~' IM'DC I '~ , ,', ..... I. """" '., ........... ' ...... __ '''''"', .... , ....... " II 111."""1, ... _ •••• 1"'" ••• lIAr_, •• oil, , •• " "'_"'~IiI"'", 
I." .~'''' '" , . ·11 g.,.1IU' IJ" ",IX: ... ,0, , , • 'F'''"' •• ' • ,."'., 'II ... " "'.'1' ••• ~ '01 •• I II' 

..... ~" ...... ,,.", Moil , ......... " •• ". IIv II"" 11M" II '0' , ... ", ... II ,tIoIr,lIoIlt&IX:., ."' ......... ",." 
","1.""" .'" 
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l-4e Statistical Analysis of laboratory AnaMlCal Data 

:l AnaMlCal data collected A6 ''*IIN9a 9y 2Q 4,1 600 ~iMAG (lflsef"'9fahAg 4Q CFR §§2S4 ,97 aAd 
3 21U ,981. lIal3 99119&191119 9slabll&R BaeklirelfA9 §,e1fA9 walar Elliahl¥ aAS as part of the OMP will 
4 be evaluated using appropriate statistical techniques. The follOwing specifies the statistical 
5 analysis to be periormed by the PermiUees,gMP, SIal1611681 8A8IV&I& al gMP aala LlAli eBAle"'" 
6 19 EPA glflsaA6e "81311611681 ARal'/6i6 at Grelffld Water M9A1leJIA9 gala al RCRA fi.:iIIslllh9'· 
7 (EPA, 1989) lAS ·Slalrsllaal AAal')'eie al Grelin9 Wale' MaAU9f1AjJ gala al RCRA H&illll., 
8 AEJaeA81lFR 19 IAleflfA i=IAal CtllEJaAae" (EM, 1002). 

g l·4e(l) Temporal and Spatial Analysis 

" " " " " 

Ii 

15 i . 

16 The anaMical resuns lor cQQsI!luen!s Will be reported as time sanes, ellDer !) tabular form or as 
17 lime D!ots or both. and co[JJ)ired to the 95th oerce!J!ile values Or reporting 8mlts ideo!jfied In 
18 Part 5. Table 5.6. 

111 emtl,eAlAElfllal paraA'!aleJ& va,y VIllA ,,,,aae aAEJ IiFAa. TtiB alf96t 91 aAa af ooUl ellRal8 ~ 
20 laslaHi ~ Itle e"",esIH 'faille al 8 pall'll A'!ea&llreFfleAI Will Ba Slall&II&31..,. e'fallMleEJ Iluewr 
21 6tlaIla18Aaly6~ BAd". 58HIiI6 iiAa~SI& . +Aese FA9318EJs Bi:leA IB~lIlre elll9AIIl'o'e sampllAj 
22 eIfon& IRal A'!ay BllceeElltia ""aSilGalliFAll6 sf lA8 9MP sa~11A9 IJrBslKiwHM!ii. 

23 Spat ... , analyui fRilY "'ave ~A'!t'eQ wsa IJMP EJtlRAg ttle 9p9fal~AaI petted, aIlR9lig~ Itle Bltesl-ef 
24 allaltal atlls 89ffBlalleA BA IRe IAlsrprelalieA ef II:Ie dala willl3e El8A6IEK1Je9 far easR IJSfaA'lSla., 
25 8",allal \'arraB~Il!f Will Ba aeeellAleEJ lar BV IAe ~88 91 pr99BI8fR1,ABEJ key eam",IIAi 1aea1t9A6, 
26 gala aAaly6l& y;:1! Be pa~eu'fle8 BA a IesallaFl Sp86111a B861&, 81 dala IfBA'! EJij:faleRllesallBA5 w,1I 
27 Be a9A'!BlAsEi eAly ""RBA IRa sal3 ala stahsllsallV RBR'WJgeAeSY6. 61al1611sal AaRl9geAaliV 1:'1.' Be 
28 delerA'!ir1es-by-e¥al~g maaR ', ' al~9s aFlEJ 'JariaASSS lFElfI'I 'I:1B re&iElwal8 IfGA'llAe iRdl\'lEIllal '11911 

" -
30 Time &erce& aAal)l6l& IJIB)'& B IR9re ~FlaAI 'ale 11'1 dala BR31YSISIBI '1:18 mAP, ParaA'!eleJI Will 
31 tla rBIJBfle8 as I~FAe IiIBFlN, IIII:1ar 11'1 ~Bwlaf leR'fl el as tiA'!e ""als ~Bf key Wile 6eftes 
32 paJamelere, 11:1818 JNels wlllM 'A the IeR'fl e4 GeAlleiGhaFl& an LltRIGA S9AlFElIleve16 Will Ba 
33 IEJBAllliea BaBed SA pleepBr8UaR81 dalaB8sB, IUfSS elaAEJaF9I, BeAUelleeal.e", dataBasas, &f 
304 elR9' slaAEi8r* 191 sempalt&ElA_ WI:leJe &lgAIIiGSAI seaseAal etlaAgB& IR !tIa el!peateEI 'Ialu&-el 
35 *e paraf"l91er Bre ISQFllllreEJ II'Iltie I'IfeeperalleRal dataBasa al iA Itla &eAI,alles311&Aa, 
36 S9"BSII9A& iR IRe seA/falle leis whls'" fellesl U'le &easaAa! stlaA!le WI. 811 FtIaSII eRS 
37 SSslImeJ1lea, 

3B L=4e(2l Distributions and Descriptiye Slafslics 

311 Techoiaues well eSlabnshed 10 compare detection monllQfIOQ dala oeneraled !:lurina the 
40 baseline sludtes. A 95th uooer Iolerance limit value (UTlYl or 95th percentile was delemuned 
41 from those data sets where targel anaMas were measured al coocentfafiQlls aboye !he method 
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W .. 1IoM1ion Plot ~ 
Hazltdoul W." P8frN. 

tl ......... iIilUU,1aJ I .2Q12 

7 Foe, Ntanll wAlGR 1A&IIlSIIIfI8'Q IAaA leR Elata ~iRl6tAal a' lIl'IslfI8gBRIISIoi. IA apa8111AO '1"'8 
e ~IAi 1I&18S9R91 A9~9G9Aell"'l BRO Rave le66 IAaR IBA ~srGSAI ",laaiAI elal9, a 1981 Ie' 
~ OORISfA.\8A611 Is Ihll RSFI'fIIII eli611191011ieR ""'111 tie pe~s~. T~s lealie' A6fmah~ sllAe dalB will 

10 Be pelfOfl'fl88 '" 8soBfelaRse ..... IIA IAII AieiAIIs9leglBI P'818Rli8 iF! "Glall81leal ARe""", al 
I I G'IIIoIAG WaIS' M9AlIII''''''1 eala al RCR,I\ j;aOlIi\i8S. ~elloim III IAtel1A'! j;lfIal QlMlaAse- (,"PA. 

" --
13 II A8Jmallty. Ret MSt, I" .a .. WIll 1M let IFaP61eRfl8S (e, "8Il6termes welAg alloiMable 
14 maIAe...a",,1 "","kl''''lb9AI 8 .• , &Etlolife reel) aAS '818&198 Ie. A8RflaI~y. 1I tAel'aMle,,,,*, 
15 Qa4a.tiHH'O~al ,*11lOY11QII, Iha eAj1A31 Elata wtIIl1e aeesplild aa ~1A9 tereFm11 e. 81'1 
I' etA''',''''1 malMmallNMv ".erfR9a Aelm ElialfiialolheA. If "'I8A'NWy 1& "III Rei hilWfls. M 
17 00l0I1681 "'ar M .. ilSA QRe wil' ge Ie 8QA\lRW Ie _IIA. Jit Ie alaRlMfG IMlIIiN gI "1"'18~, 

,. sueR _IAe taRWla, ~'~i 1M Welin"". WlIA P~f fR9SI'*>aIlel.IIIII8e8qUBAIMIttf;ee Bassa 
ID 8A 81. ........ h ~ 8th. ~I'fi. ~ ~8 t9 IoI6B RBRpar_lna "'8'*19e11 a'99'" 3Aa~. 

20 Fe, Galli '11II1"'8118r IhaA leAl 1Y hll"'SgBRllllloI6 aAd 6efflfllele. N legR8fMa1 ...... &IoII'9A ' >A. 
21 be a5&~ed, I)a ... e. tuUi JfIoBf8 l~aA ISA pSrG8AI R'II66IR§I sala ~ ~. iIfIatJleSltllltRg 
Z! R .... 'MlII'. ",eIRB "8 P'9A~S~8e .. sala 6816!J¥1'A 98 1101&"'1"1" 11'111 t1SA'lSgIRSSWI &fl. 
23 11M UBA ''If:Iail iIIfIa~Sd iA"'\lStj'. 

2.( o.,"pl"SllillIll,&e WI~ 98 aa~al"" 10, sa~ ~eR9G\l6 8ala eel, A4 11'R11"llmw"'l lRese 
25 1fl6'we a .eRtrai ",alill ;lAd I FaRVe Ell 'fat'rall8R, "RIe 68AIFaI 'fal"" • If:I.e CWMAmSI,. R'lla~ 
26 IH'lIfaA61orR'leG Gala ~ IRe gaY ale A8ls~69,eg al e iUier eREI. If tAe gala 11I18A&&faG, 8./Per a 
27 l'IAVfISO meiA III' I~' ",.aIaR Wli Be 101690 9SlRIiI saRtral 'Ia'loIllwRle*' may be .... t!'IIR I~I 
28 S9F168fM fSRge l. !lIRa .18 lei II B'ealar 'hBR leA a'*' 1& IoIReaR8efeEl i 11'11 &laRiMfU 89¥,alleR 
211 will be 8SkM,tlnled BAd wEeEI 88 a 9asie Ie' IRa fepeflss ,aRge IA ",a'~IIQR , II ~168 8'~e.AG( 
30 ~alwaaR me O,:i!fi aAd 0 ,76 eaRelisl 'Nill &8 1l6ad 

31 L-'le(3) Action Leyelsgal3 AAVfflil'iee 

32 USing baIPUog d"tnbulions, acl!Ons layels were Identified ,n accordance WIth methodolOg,es 
33 d'scnbed In !he basetiDi documents. Action Jeyels are based 00 Ibe 951h pt[Ceotlle or rePOrting 
3<1 rmBS identified jn ttlg baaelloe, If thl ClJ)uodwaler concentration 01 a const ltuenl IdloW,1d In 
35 Part S, Tablt 5.6 is found to 'XCeN an action !evel, a lesl'or O1J"ter5 IS performed In 
311 accordance wah the DalilAslNlisllAlllloIse gala peiRte repB"'e" al ~slRg 'SIaH .IIiRl~ ef 
37 dels611gt'i (Log. Sf alAar¥i1l8 ISflM,ed ""Bt il6pe&il'i6 ~aRgs al valuel, ~'66tRll oaloa jae .. '", 
38 8GQWRlAti RlAdemir iA 1M dBla eel, liAa sloll li8f6ihal63RRel tie ... ..., t8.1IAotNA 'SYRi8 91 
38 IJafloiIl • • 

40 Wl=\1fI8'JSf jaB.bla, lifRtille "'Ilull wtI. are fstlOfleB tMllew 881e61.A _II wIM Be 
.(, 1A8efJKualeilIAIe IA& gatilBal8 86 ... !Rp&a"a/t.Je6 l'fIe36Wf88 al liAS Rail .allele8l,QR .f'I~ Iat' 
.(2 6t.aIt'hllill aAAly&ie . WtMt" vaNe,.,& AlIt availa~le. aRe~alMii pqelpeQ& al _AllyI.1 a6 I~ 
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2 .equlfM, 

3 MI661F1V .18 J*MFIIli " ..... "1'19 1i!6e IRan 1 g ~Flt el &Au Elala eal de Flet eiplll8aAVy 811eel 
4 rlila aFl~8&, R.wlll aased SA dala A _ISA 'R9HI11=win I Q JulFee .... 1& ""BeAg WII ge 198F1hlled 
5 alllWSA al lAI "AlII eI ru,JeP'lIFli . bElA609eraileFi sf lAe pelBAIIaI I"8S' eI ClA188IAg dala 'Aall Be 
1\ made ",·heAth. pqal&"ly e' 'Iele dala are CIA'S6IAg fF8F1'1 8 .srele M'Ie lpan. 

7 J;(H~1f'IV kI, el:ll~efl wIN only be EloFie IA aGIOOldanae wIlh 'PA gl:ll(j~ 
8 methodologies specified In Se6Iief1 8.2 si iAe "Statistical Analysis 01 Ground-nWater Monitoring 
" Data al RCRA Facilities· (EPA. 2Q09+9i9). willae tl&IIS tEl et:ieIMG's, Iwllllil.8, 

10 II SA ewlSld, sew;. eI 'o'S,1Q119A ill A91 ideAlities Ie a66el:lRIler 11111'*'" 11'1 a dill' .etr ll..wtII-M 
1 I IA6lud" IF! Il:Ie eala 6el lAS aN 61JtMi8~lIeFlI 'AalYS8S, 111t:ie iAI;II ' '''OR sl '!:lsh 810111111' .I~ 
12 aN81illl:le "Ra! '8'11_' eI tAli aAilly&SII sIiA"iGaAIly, a8~ (8&'01l1li h 'IIrA it'" ~1A8111 ewl."1 will &HI 

" -
14 L-4e(4) Comparisons and Reporting 

" " " " " " " " " ,. 
" " " " " ., 
" " 

receipt, measurements were made 01 each 
spedoed 

, . 

i 

" 

~ ~ 

" 35 40 
311 and an analysis perlormed as soon as possible, in accordance 
37 20.4,1.500 (1l'ICOrpOfating 40 CFR §264.98(g)(a2» . The results of the statistical 
38 comparison witl be reported amuatly to.iA the NMED W1 !he Annual Culebra Gtol,l!dwatet st+4a 
3:9 EfWIAlIl~Aeport. by NOV9!llbtt 30. EAGER). aM WIll be rllil,eAe~ tEl .,UEQ 8S required 
40 under 20.4,1,500 NMAC (incorporati'lg 40 CFA §264.98(g», A Qr.ae8I1i1 Fo 
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L-S Reporting 

2 L-5a Laboratory pata Reports 

WiNtllolllion PIIuI PIInl 
Haur(l(u; WUII PermI 

fl •• lei •• ;Q'Qy, .... ,.,;u 1m2 

3 Laboratory data will be provided In electronic and hard copy reports to the Permittees-
• l.abef8t81)1 IINla Mtp8(\I..W~auiQl MI lAe Team bueer see Ge&lo8A 10 ",aAd .'Ui{) and 
5 will contain the following InformaUon for each analytical report: 

6 • A brief narrative summarizing laboratory analyses performed, date of Issue, deviations 
1 Irom the analytical method, technical problems affecting data quality, laboratory quality 
8 checks, cooective actions (il any). and the project manager's signature approving 
8 issuance of the data report. 

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

13 • e'!'jImettr ,nd hazardous coostatJentsAAatj41GaI JliJfMAel9F, anaJytical result"!, rapormg 
14 units, reporting Imit, analytical method used. 

15 • Results of OC sample analyses for aU coocurrentty analyzed OC sa~88. 

II All analyrical results wiN be provided 10 NMEO as soecrfiedi !llbe Permit Pan 5. 

11 L-5b Statistical AoaIysls and 8eoorting of Results 

II Analytical results lor hazardous const.tuentS from &efRt-annual ground·water sampling activities 
18 will be compared and Inlerpreted by the Perrmnee& ~througO generation of 
20 statistical analyses as specHied in Section L-4e. The Fermnees +ea~ "e.fllar wia perfOl'lTl 
21 statistical analyses; the resuns will be Included in the Annual Cu!tbra Groundwater Rewn 
22 ~ In summary form, and will also be provided to NMEO as specified In Permit Part 5. 

2:3 L-Se Seml·Annu, 1 Groundwater Surface Elevation Report and Annuat Culebra Groundwatel 
24 Sill E."""'AffiQA1~l.Report 

2S Oala collecled from this OMP will be reported to NMED as specified in Permit Part 5.lD...!hi 
2e Annual Culebra Groundwater Report. aM Ie It>e 6M l,4aAager aM PJ~E'Q 1ft Ihe ASIi~. The 
'l7 WI2!1AGaA win Inctude an appRcable information thai may affect Ihe comparison 01 background 
211 ground-water qua6ty and ground-water surface elevation data through time. This Information will 
211 include bulls not limited to: 

3D • PMW aad WLMP wWett configuration changes that may have occtJrred 'rom the lime of 
31 !he last measurement (i.e .. plug installation and removal, packer removal and 
32 reinstallation, or both: and the type and quantity of fluids that may have been IntrodLlC8d 
53 Into the lesl web). 

34 !.......f.~mplng activ,ties that may have taken place since pLblicalion of the lasl aMual 
35 report (I.e., relaled to aroond·waler quality sampling, hydraulic testing, and shat! 
36 nslartafk)n or grouting iltI::'OftJ8e) !hal may have token Oioc. smab 1'"lCIlu't 
37 groundwAter reooc1. 
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Waste Isolallon PUot Plant 
Hazardous Waste Permit 
_'lWe.,lIe all. ;!OI9Jil!lllll'v 31 2012 

8 • The results Qf the aooua! measuremenls of densities. 

9 • Annotated hydroaraphs. 

10 • Groundwater flow rale and dlfect!oo. 

1\ • Potentiometric surface map generated using !he following sleps: 

" " ,. 

" " 
" 
" " '" 
" " " 

" 
" " 
" 
" 

" 
" 

Examine hydrograohs !O ideo\lfy month haVing the largest number of Culebra water 
levels ayailable With the fewest wells aflected by pumping or olher anthropogenic 
events. 

Convert water levels from subject month 10 egUlya!eni freshwater heads using lIuid 
densjlies appropriate to the date. 

Fil trend surface through freshwater beads. 

Extrapolate the trend surface 10 the boundaries of the !!lOdel domain used lor Ihe 
current Performance Assessment Baseline Calculations (PABCsl and define initial 
!ixed-head boundary cood' lions based on the trend surface, 

Using the ensemble-average Culebra transmlssjvlty field used lor the current PABC. 
opfmize !be model boundary heads to improve the fit o l lila modal 10 the freshwater 
heads at the wells using optimization soltware interactively with MODFLOW, 

Run MOQfLQW With optimal boundary cond'tions fil. 

Contour MODFLOW head results on WIPP site, 

Comoute partICle path and travellirrn Irom the Waste Handling Shalt tolhe LWA 
Boundary. 

Data analysis !bat will accompany the polenljomelOc: sur1ace map will Include; 

• Measured versus modeled scatler plot diagram 

• Freauencyof modeled head residuals 

• Modeled residual freshWater head at each well 

• E)Cpianalions for modeled misl't residuals greater than 16,4 feet (5 meters). 
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Waste isolation Pilot Plant 
Hazsrdous Waste Permit 

No, 8I'I'IfIe' 39, C!(IIQJlIlIIjiry 31.2012 

, , • Seml·annual groundwater surface eleyation results will be reponed as specified In 
Permit Part 5. Condition 5.' Q.2.2. 

3 • ~a"'ien .. eIiSe 'pesifie eala 6elleelEMil eOlrin!i Ipe preyle .. , year, 

4 The DMP data used in generating the Annual Culebra Groundwater AeDOrtASeR will be 
5 maintained as part of the WIPP facility Oeperating Brecord and will be provided to NMED for 
Ii review as specified In the permit. 

7 L-6 Racords Management 

8 Records generated during ground-water sampling and water level arallREI '1~lsr sllj'(aas 
9 slel/alien monitoring e\ieAt&-will be maintained in either IRe leff'A project files .. at the Permittees 

10 facit' ty or Ihe Operating AecordiA the EM seeliaR. Project f.l!§.f9GDfd&..wili include, but are not 
11 limited to: 

12 • Sampling and Analysis Plans (SAP! ) 
" _" _ SOPs 

" " 
" " 17 • beRI'8IM Analytical Laboratory Data Reports 
18 • Variancs Logs and Nonconformance Reports 
19 • Corrective Action Reports. 

20 Detection Monitoring Program monitoring. lesting, and analytical data Th86e an'" all raw 
21 analytical ,&serBs ~aRe,ale'" in eeRjllRSliaR wilR §fallnEi walsr GafAtllll:lt and WlMP data 
22 ~'eIlREI "'alar 61lFfaee et8¥atlon FROnllo'lflg will be maintained in the WIPP facility Ooera\lna 
23 Record. slafs'" iR life fB6i6taRt eaeiRal6 A lI'Ie EM ,eli'1lan a96sFEliRg la 1M j;teG8rSs In\'SnIElF'j 
24 aRE! QiEililS6itieA SepeE!1I1e (AI9 S) al'Kt will ee NEle aIJailaele fer if1spesllen YlilSn ,eEtlles!. 11'1e 
25 leliewiRg reGeHI6 will be lfafl6f'Ailtee Ie tAe PefF'AiHeee' PFeteG' ~eeergg Seflo'I8aS (PAS) 18f IoR~ 
2fi te,1'A sla,age iR aesarElaAae WI"" lI'Ia ~IDS, 

27 • InslFUFRant f'AaiRtsRaRse aRB salibfaUeR fsoords 
28 • OC sample Elala 
29 Ganlral spaRS anEleaJetliJaliaR 
30 • Saf'Aple lFaekln~ aRe eenl,el Q'esYfR8FItall~ 
31 • t=law anal~ .. al F8611I\S . 

32 L 7 P,elest Qrsanl2allQn amI ReseensiBilll18S 

33 l 7a Envi,snfJIeAlal MeAl\8finQ MaRaae, 

34 TRe .M MaAager wUl Ba re6~eA6iele far IRI averall aesillR ans IfI'I~laf'AeRlalien allRe OMP, The 
35 EM MaRager will sevelep aRa apPFiWa s",asifis ",raSaallfBG all OMP asl;"'~lla6 . ana wiA rD¥iew 
36 anEi appFeve ~fe!ilr.a"'l'Ratie re",el'ts, The EM Manager will prevlEle aveF61gRt et aj'iflFepriala la\'els 
37 BI6geperat!on aFoEl oBRslllialien Between tRe liM S861iBn ans the Slate el f>1e'14 MewIG8 
38 regafEM!iI eRmenF'ABRlal RlaRileFlRg aRa wi~ ,ali6e IRe 0'1, sael an eilM GMP. il Reeassaf)', aRa 

PERMIT ATIACHMENT L 
Page L-35 of i7~ 

i ......,..ttedllklkt 2nd Indent, Indienl: left: 
0.5' 



W •• allolMion Plot PIIn! 
~W"'''-rmiI 
FIS ..... aIJ. i01Q.1toymll 2011 

1 CFR S270.42}. 

3 TRe EM MaRags, aFMi .lafl .... IA Da FeSp9A61Qle lef aSRU!lo'lRi 31'S fflaIAla~lfI!J Elvallt; ~ IRe 9MP 
4 All QMP say will be IlIvlawas aRs 8I1PfEWII'" I1f \tle EU UaAaiSFI eF se616R881 PIlot" Ie '818ase. 

5 lRe-*M MaRa,1I1 will 9IIlabUSR "',",",YIN Elva~hGalfOA Gllieria aAd IralAIRi J9qtJllemIiN'I'-let .11 
II GMP paF6E1Anlll. TRQ aM Manage. '11111 a66vfSIRai JJ96ilieR see911ph9ASier .slpe'" OMP 
7 l'Iel'69f1Rel ars ad8E!yalely pfl~paf&d j TRe EM Managel andie, Team "'lIaaer will 8.8YfB 1Aa4 
8 IFalnlf!g Ie peFielAl9d 8ft 8A IAsi",!Qval b8&11 Ie maIR181f! aR iHl611fl1abia level al fJfefl6l~ey by all 
g flSW af IMlJJ9FaF¥ gMP &Iall aAS by all peIManQAI GWSP &1311. T!:le &M MaRallll' '!YIP aallv's 

10 ~-a~alnlng 3F8 GtlFR3fl1 aR8 pFepet'ly Idea ~ el "alflinj 
II 11911'98 WIll DII 8ft h" Ie, Ihe PeFMI&le86 If! l!:le MOC TaaRAIBaI Tl'aIflIAg SeelfOA 

12 TRII iU ",Pagar Will IIppalfll II 9MP Team 1.8398' aRa F'I~ TaafXI, iUlG 16.lgfll .... 'elle" 'IA!i 
13 f86l1aPlIbII1lJe •• peoIfiH belew. 

15 TN T ......... .011' " III tMiIQ'IMa&8 iIfMt ""ef6l1e MeiEI &amp~1iI a&,,,,,II", eA6WIA,lAa'N""'_1 
III aAd aS6eelillllG lI'e58dwe. WIll 8elelel ad ans IRat O ... ~ aRd N'etr .IISIII1A8. wiI 811 FN!I. 
17 n~ TIll'" I. •• hil, Wil 008101", gUp per 'M'IR8Il appIEWed IIJ9&eBVF88, aA8lPltlalllAa f8it",W sf 
11 p~ .. plaN .RS IJI BllliINRl6. The Tea'" bease, \JIiII!U 'IIM" iIfMt .... al'dille ~II daNh 
11 PJ6P8R1 ana , .... ....., IIJ9!r'M'IIAaMe'epaf1&, Bnd MSllfe Vial aPPfEIfINle WJlphllwt" M laAa&le& 
20 &Ad aA8~Jilea. TRII Tea~ l.e8sa. will 8flIVHl ~al aseEjvalellilsAAl681 Ivtlp9fI II ~ ... .a9d '" ~e 
21 Qvallfy Aei5VI'M8a (QA) OetJaM'lMI, ~eA KIEIv!fed dlHIA9 3'tl9it& ef \'9Ade, IlIldlll85. My 
22 AaAaeAletFAaA181 8f 111'81181 8t::1aRge6 WIll be IR'lFI'Ie9iatety ~flllll!ae Ie v.. Team~ 
23 k 11 Meld-ftip! 

24 The 'le!Q leam "'lImear. WI. Gen6IS! al eRe Sf AWl'e 56'11,,1,616, aRglfIliliFtS, Sf kKhfl'~liaRI , '1\4)9 
25 wtll ge ,e'P8f16I91e 'e, ~hl selle6hen, RaRsliAg, &hipping, 3I'Id prs~a'ali9P _Ad maIFlI8f11SQlle 
2e a' Sflp,epll9!ii1 Gall ,1'Ulala, aAS el:II'flpleliBA ellBRlple 1~IAg Eie8Vi'fliSAlal!efl vRge, IRe 
17 9IlS81IeR..m.~".I" aeeetdanas ",.Itt Ihll Ot.4P aRs sl69Giated Jl&Id..pfOO8EkHe&, 
18 11=18 'lEI. leam "",,"IASP"I, R'lillAlaiR, ana snsY,s j3re~el 5a~~FaljsA el e~YlpmeAI prier " I:Ile at 
at lKA 6111, wtlile IntAAlAg !Rat &lle RealiA aMlalely r8qWlfsmaflia WI" b9 R'III II .U WfXI9l . 'TRe 
30 lIals leam 'tllil IIA'lAlWflllalll lAy fleAII9Fllsnp,&A696 , maIlYRGII8A61 e' PF9j1l81 eRaRlJ9lIS I"" 
31 TM'" lNEleF IRlP"lllsllillaly. 

32 !. 1. iaillb' MaAui! 

33 TRe ~IIe"/""II'I' WIll De ,e,pe,."'. fa, 9MIlAJIg IRallpe ASlleliu". 'iE!WI""'llflSl fer !All 
34 AeallR anlillil'ely oj peF6enPei UI9Glale& WlIR 6ailIp11A9 aAd aflal)t6_ asWlll85 a" "'II. +N 
35 IlIlIlRlUAI MaAI!J1f '1"'1 bl ,el" II w;iMa 191' eA6wfIFIg tAal heIEIle9A1 R'l43fOOl" elle'1I11 IA a sal. 
36 i'fIiBAA8' aA8 parllAllel 1:18\. II~FapA8te IfaiAlI'Ig, ~. SaleI)' Manager WiN 8Afiwre tAal peJi8d1ll 
37 hN\U1 aM 1&1114)' lllIiIllweAle II' . ~9d aAd H:!alihe G9!JAIl;vl1 R'lan.r 'MI1A4Ialll 
38 88".1"" aGI8AI wIM,. _f!6I8ASIlilI are lS9Ahfi_. 
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'v ,,,,*, ag, a;1~....,., 3 ! m,z 

2 83,..18 ~"9A GQAlalR81' 6u~ By f:MIlaeefal~ will ~S 6eft". as ,lean 9', alIAS' lite 
3 laBSI.,aF¥ a, 1l'11. 1\1~"h8" TM PSFffllllees 'Mil ''''PM' 69AlllAaf8 klf IllS 919111831 ,a~''', rA. 
• aAalyhaalla9araI9Pj' wi. Iaoe 18fI~&~le 19f (:ISt:f91A'llAg aA3~86 IA aISBlBaA. WlIR "'Ie OMP 
5 ~IA lAS ' ''it1:l1a1app ,equ r8A'leR161 +Ae lagelalsFy willl"lalAla,R IioGI 'A'lBAlaIKlA el sample 
I ~~, 1Aa1~leal '8611118, and M=llamal QC aala AschllaR3 l1 y. tAa ISgefalery w •• 
7 IAalyze QC eaA'l~I" IA 189911:13A91 ''lilA thIS plaA 3M Us 9tNA iRlemal QG prevlSA'! Ie. "Sle'lI 
I al aAalyllaal QfiMil1raey ans PflliSlsieR, gala jieA91alSO S ... 161S9 lageralsf)' se~e ItfRlle wlM 
II IFiigel IN'! 1A'IlMiligQIIeR EIAS, if aWf8(:1lialS. 99H9Sll\'e IslleR, as sileales 8)' IRS eM M8Rage" 

'0 The la~ela I 9l'jf iNIl1 l8jJa" IR. ,81",116 91 lAS elWireAA'leAll1 8aA'ljiha aRa QC 9C1A'1jJls SRSIy691 lAS 
11 anyrfWKleeSBpt lie,,""'}' 86119A6111sl wele (:ISf191A'le8. IA IR9 91/9RI Ihal fI'IBre 'AaA one 
12 aRalyll9sllabe,al9f1j Ii "'lea 1918, III' ell1919AI aAa'-/69sJ , eastl9N WIll M't8IRe !"tJ8R9181Ii1ias 
. 3 S(:I9fillled a .... '., 

14 b 71 Qwt·'" AI'¥lilA!!!lIQA) M3Ra88l' 

'5 The QA MaA3get 'W,M '" ..... SS lAaspeAGeAI9¥9J61gN el IN g,JIfI, ' I.a IRI ."IAM UIf'Mi!IN'!I QA 
11 8AglABef\ .a ... llIly ""at .... h~ ~I"'. ars OellR8El ;wi a&h'9Y~. u.. QA MeAaver ¥olin 9AlWJ, 
17 e811&1~" W>4ep1lA8tAl IUS .. IFl\ElRW eI ~e eM? quaily jJe~!AIaA08 aRCjj ~ 'fiIa~ 
I' 5I.Fl9ffflillA. "' IRa .BAR .. I aAil>jtl6sllallsiI;l\eF¥_ The QA MaRags, hrM llaa~ 99189<11N 
11 ~.A lMhalf ellRe Pe'JAlI19861i1¥ 1118 MOe G8A9fal M3Aagef 8nd Will Rav" 39$'" \e 
20 haftllfllill, "8Fltify 'tWall'" .. alii ..... iR,IJille 9f f~eq:I~ 68".81:". •• leAS, 'Jlln'y 
21 ~lall9A at eGfr8a1¥9 asll8R6. ana eASltIfe Nt \.QlJI will 8e eeRw!118 Sf .1851pOO WAIII 
22 adeqwala 9"JMifiIlI9R sot M WAlall6lil61e1y B9A9ilteR !::til' aUA .,..lafl'lSAI89 

23 L·ZI guatily AsSUrance RIQulremeolS 

2<4 S~ha Quality Assurance (QA) (' &qUIFIlIIRSFlI, ler WIPP ilfe saliAB81A 'NIP~ 
2S 1. 0, ,,,flljAl rev.lQA Ill' tRl5 de&;uIR8R1 Will tie ~IRlalAea IR ths WIPP OpQ,aIJAg RS69r9, 
2$ Requiraments specific 10 the DMP ars presented in this section, 

27 L·7aiaDala Oyallly ObieClIVBs and Quality Assurance ObletllyesQA prOOlilm OveN'S'''' 

28 Thill QA jifSQflfR ';'las .... elopes Ie aS8w,e IRal iAlegA~' BAS ~",a lil'l' WIN hs malAlalRtS ler all 
211 sampl96 aBuasle" and ~~AI SAQ IS6919& 'JI,II be fftiIfRta~h4PA 
30 g!:llaaASI, 14:18 QA PIsgr3m tgeAI,fiee OalS "!:Ia'it), S~S&l1V96 (900), (:I'9996a&8 laf auwAAIj 
31 nmpllll" .. ahly, ails p!9G086ss8 Ie' geRefahR!I aRd ffiilR~iAlAg ~"'8"IY rlKl9FSeI 

32 L·7all) 11k Dala QualrlY Qi'e61",eSOb!ectlVes 

33 Dala Quality ObllC!IYes IDOOsl are qualitative and quantitativs statements tha' specify the 
:M quality of data rsqulred to support project decisions. DQOs hay, been w4M:eS1abfishad 10 
35 ensurelhatthe data coIlBcted win be of a sufficient and known quality for their intandsd usss, 
3$ The overaJ ~ for t~ DMP are shoym n the lol!owtoo secbOns 

31 L·71(JHI) 

" " 

D'lectlOO MO!lltQnOQ Program 
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l.ZafJ}(fl1 Water level Mooitorina Proaram 

2 Collect accurate and defensible data of known auahl'l that will be sulflcieot to assess lhe 
3 groundwater flow dlrectjoo and rale at the WIPP facirly. 

~ l ·7al?l QualnV Assurance Objecllves 

, 
• 
, 
• , 
" " 
" " " " " 
" 
" " " " " " 

iii 

Jlreje61 will tie Ie s611eel aeewrale aRe sel9R6itlie elala el I~8WA ~Ilalily 11=181 willal 61llfiGilRIle 
a6686& Ihe 68R(18AlrallOA8 &l89fl6hlyem&.fA.-~9I:IRO waler tlooellY'F\i Ihl WIPP area, The 
Elala ijBRBfal80 IRIl6 lar ~ the gMP Aae !JeBR tl6eG Ie 861aehsR 1iNtek!i18t1A6 W9l1REI ",aler 
qwalll¥ ~6' Ibe plolFJI96e elIA'6 gUP, ~ 'Of lRea&YFBPlBI'lI Elata WIll I3B eJl9&i1i9Eil iR 19'"'6 €II 
aeewraar. f)f8Ql6KKl, 69mJ1klleR866, f8~,s6eRlallYeRe66 . SAO 6efflJlafal3i1oily. Mea6Wle~8RI8 el 
data Etwa~ty If! le""e 61 aewrally aRe Jlle6111leR w~, 88 gefW8& If8fR IRe aAa1y616 81 OC laA'lple6 
ilRlrallKl1R IAI "919 and lal:lefaI8'Y' .waJlriale OC fH'86IM1"'86 WII, De "seO Ie lJ:iallo;fleWA 
aRe a86811ta8Ie leys" el aeElIoIFa8)' 81*1 JI,e6,6',", will ge IR8lAloaiRI& 'er saiR Hala Mit. +hIa 
18El1KHl "IRK IR8 ae68jilaAiae 8f,ISfl8 Ie, 1861:1 QC aRa"tS1& pert9fllllKl, ~ 181~g 
61018&861181"18 81'lA8 8i~ goo 

l ·Za8B(?.J.1Ul Accuracy 

Accuracy is the closeness 01 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 lor 8CCLWacy will 
Include analysis of calibration standards, laboratory control samples, matrix spike sa"l)les, and 
surrogate spike recQvenessamJtt86. The bias component of accuracy is expressed as percent 
recovery (%A). Percent recovery is expressed as follows: 

%R '" (measured sample cOllcelllralioll) x 100 
true cOIll:elllratioll 

2S k 7a8i(2+lfi)(AI Accuracy ObJectives for Fjeld Measurements 

2fi Field measurements will include pH, Specific Conductance !SCL temperature, ~~ 
27 ~; and slatlc ground-waler surface elevation. Field measurement accuracy will be 
28 determined using ca~bration check standards. Thermometers used lor field measurements will 
2IiI be calibrated to the National Institute for Standards and Technology (NIST) traceable standard 
30 on an annual basis to ensurea&64H8 accuracy. Accuracy of ground-water surtaca elevation 
31 measurements wilt be checked before each measurement period by verifying calibration of the 
32 device within the specified schedule. WIPP document WP 13-1 outlines the basic requirements 
33 for field equipment use and calibration. WIPP laclfity SOPs P'8ee8y'e WP 19 ,o,oaQ2Q cootains 
:w instructions thatoulline prolocols for maintaining current calibration of ground.water surface 
35 elevation measurement instrumenlation. A 6WreAt 1ero'16i9A 91 """' ............................. .... 
36 "Io9if1taiAeQ ~~aMg ReoorQ, 
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Accuracy Obiec!fves for Laboratory Measurements 

2 Analytical system accuracy will be quantified using the following laboratory accuracy QC 
3 checks: calibration standards, laboratory control samples (LCS), laboratory blanks, matrix and 
4 surrogate spike recove' ieS6am~le6 . Single LCSs and matrix spike and surrogate spike sample 
5 analyses will be expressed as %R. Laboratory analytical accuracy is parameter dependent and 
6 will be prescribed in the laboratory SOP. 

7 L-7a8tl(2l1iil 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: 

j(mell.nlreJ valr,e stili/pie l-me" sul'eJ mlr'e Jlml/"e 2~ 
RPD= xlOO 

(lvel'Clge of mell.mreJ SUI/lIlies I ... 2 

13 L-7a8b(2)(ii)IA) Precision Objectives lor Field Measurements 

14 Specific conductance, PfeG'sien elt lIels RleafiltfBffieRI& elf waler 'I~ality ~afafRelars will fRaal aF 
15 eMcaed 'eqllilBd f~iAg 18"'915, SC, pH,.A!:!Q. temperature,. ~will be measured 
16 during wen purging and after sampling. SC measurements will be precise to :tlO% pH to 0.10 
17 standard WAi4rYnit soecific gravity to 0 .0 1 by hydrometer and-aAQ temperature to 0.10 degrees 
19 Celsius (0C). Water-level measurements will be precise 10 '* O.Ql ti. The precision ot water 
111 density measurements, when measured In the field using down hole instrumentation, will be 
20 determined 00 a well-bY-well basis snd aM-w111 result in no mor, Ihan a;; 2 It of error 10 the 
21 derived fresh-waler head., 'h Ie 10 ffliII,,",gll6 l~V~, 

22 l-7a&b(21W)(Bl Precision Objec1!yes lor laboratory Measyremenls 

" " " " " 28 ' 
~ I 
~ I 
31 I 

32 afso parameter dependent and will be prescribed in laboratory SOPs. 

33 L-7aft(2alUiil Contamination 

34 In addition to measurements of precision and bias, QC checks for contamination will be 
3S performed. QC samples inCluding trip blanks, field blanks, and method blanks will be analyzed 
36 10 assess and document contamination attributable to sample collection equipment, sample 
37 handling aod shipping, and laboratory reagents and glassware. Trip blanks will be used to 
38 assess volatile organic compound (vae) sample contamination during shipment and handling 
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and will be collected and analyzed at a frequency of 1 sample per sample shipment. Field 
blanks will be used to assess field sample collection methods and wilt be collected and analyzed 
at a minimum frequency of one sample per 20 samples (five percent 01 the samples ooIlected). 
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, ~~Q{H ) and ""'atlQna! Functional 
Guidelines for Evaluating Inorganlcs Analyses· (EPA, ~W38). Only method blanks will be 
analyzed via wet chemistry methods. The criteria for evaluating method blanks will be 
established as follows: It method blank results exceed ~repor1ing limits. then that value 
will become the detection limit for the sampte batch. DetectiOn of analytes of Interest In ~ 
blank samples may be used to disqualify some samples, requiring resampling and additional 
analyses on a case·by·case basis. 

L·la8b(24' (lyl Completeness 

Completeness is a measure of the amount of usable valid data resulting from a data collection 
activity, given the salll>le design and analysis. Completeness may be affected by unexpected 
cooditloos thai may occur during the data conection process. 

Occurrences thai reduce the amount 01 data collected include sample container breakage 
dumg samole shlOffiint Of in the laboratory and data generated white the laboratory was 
operating outside prescribed OC limits. All attempts will be made to minimize data loss and 10 
recover losl data whenever possible. The completeness oojective for analysIS 01 PM 5, Table 
5,4a oaramtllafs ~e~eAli&al fMea6l1FefNe~16 (I.e" fiels RleaSIMEIfFIBAI&\ Vlif1 be 90 percent and 100 
percent 8nalvsli 01 Pan :;. Table 5.4.b hazardous constituents. fer allileal RIB.UiiIllfSfM9I;t& Ila .. 
BBfMFlliaA88 dElta), If the completeness ~e6t""liI objective tor Part 5 Table 5,4 ,b hazardous 
constrtvents is not met, the Perm~tees WIPO EM UaPagar wilt determine SA .I'Ia" ef tRe 
PeIRl'Ree& the need lor resampling on a case-by-case basis. Numerical expression of the 
completeness (%C) of data Is as follows: 

%C,. /IIIII/ber of accepted samples x 100 
totallwmher of samples collected 

L-87abf2ij)(yl Reputsentaliveoess 

Representaliveness is the degree to which sample analyses accurately and precisely represent 
the media they are intended to represent Data representativeness lor this DMP wl1l be 
accomplished through implementing approved sampling procedures and the use of validated 
analytical methods. Samp~ng procedures will be designed to minimize laClors al19cti'lg the 
integrity of the samples. Ground-water samples win only be collected after well purging criteria 
have been mel. The analytical methods selected wUl be those that win most accurately and 
precisely represent the true concentration of analytes 01 interest. 

For water leyels and denSity. regfeseDlahyeness is a aual'latlYe lean thai descnbes the exHmt 
to which a sampling design adeQuately reflects the enViroomental condit!Ql1s 01 a site. The 
SOPs tor measyrement ensure thaI samples are representative of Slle conditionS, 
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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 ;n 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 • Minigrams per liter (mglL) fOf alkalinity, inorganic compounds and metals 
7 • Micrograms per liter (~gIL) for VOCs god §emlvolgllte broonic compounds (SVOCs). 

6 Cu lebra aGrouod·water surface elevation measurements will be expressed as equivalent 
II freshwater elevation in feet above mean sea level. 

10 L·Zble Desjgn Control 

u The approved !!Ir91:1AS weier Al9AiteM!!I s~sle~ was design for the OMP is soeclfied In this 
12 Permit. Modifications to Ihe OMP will be processed in accordance With es aRs will lie 
13 AlaiRQiResle Aleel spesitiealiel'l6 eslal:llisl=leQ iR 2O.4.1.!mQ&OO NMAC (incorporating 40 CFR 
14 §§2S4 &I:IBpalf ~ aAs 27Q.42).264.6QI IAfflI:l§I=I2ii4.6(0). 

15 L·7c8EI lostructions. Procedures, and Drawinas 

16 !.h!.Pfe¥l&ioR8 aRa ,a6peA6ib1hlie6 ISf lhe preparation and use of instructions and procedures at 
17 ~WIPP~areoullined in ~WtPP~document WP 13-1(saeTabte l ·31, AAAy 
16 activities performed for the DMP gfel:lRs wale' AlBAitaril:lg thai may affect ground·waterJl!!i 
111 ~ will be performed in accordance with 6geI:lR'leAleS aRS approved procedures which 
20 comply with the PermH aRB Ihe Fel:11:111eA'1E1AIS af aQ.4. "IiOO f>,MAC {iRsalf)ElFaliAIl 4Q CFR i264 
21 StJ~~aR ~. 

22 TeGRR'6al pF96861:1r9S, as 61'18611196 ai6e'l1RBfe if'! 1I'u, QMP, Ratie ~eeA Ehwi31al'led IEIF sash 
23 ,!walil"), afle6111'li Il:IflSlleR per4al'AlBB leI !iIQI:IRS \"aIBI ~eRIIBflR!i_ 'nie 18sl:rfllBai p'BeQQIlI'SS 
2. WAtqUB la Il=Ie QMP willl3e B€ilnllatles ~")' Ihe lis&~ a\ WIPP, The ~ta6ediJFes afB 6l:1ffi6 lef1li>( 
25 selalleQ aRElIAell;lse, wt:IeA applieabl8, I:1tJaA!tIaUvo af I:1l:1all\3l1\<o a008ptaooe GAlena. 

26 Pl9689\1'8S ~f8 pISj:laf8S iR aS6ereaRGe wilR f81:1111<smeRlslA WIPP 99Sl:ImQAI WP 13 1 A 
27 sWlreAI re'o'iel9l:1 al (Ai, 00e1:lAl8F11 will be ~a'RlaiReElIR 11:18 '0/11212 OpelallA!) Re69rocl. 

26 L·7d8e Document Control 

29 Penmttees QeewfI'IeAI 6ElAlFele will ensure that the latest approved versions of WIPP faCllllY 
30 ~win be used in performing ground-water monitoring functions and that 
31 obsolete malerials will be adeouately identified or removed from work. areas. 

32 k 81 CiA!rQl af W81k pr968sses 

33 Preaaee &QAlIsl fSI:1Io1IF9AleAls, sahAsa 11'1 WIPP 696YAlQAI WP 13 I ale mel, sAd !Mil G9AIIAI:IS 18 
~ Be fAal, lef IRis QMJOI, A. wrrSt'l1 feO<Jf6ieA el lAI6 SSSl:IfflePl 'NUt Be Al3lRlaiA8BIR IRe WIPP 
35 OpeFahAg Resere 
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L-Ze8e tosoectigo aod SUM!rtlaoce 

2 Inspection and sUlveiUance activities will be conducted as outlined In WIPP document WP 13-1 
3 (5ee Tabl, k31. The eerm!llm g ,,, Qepal'tr:R8AI wiD be responsible lor periormlng the 
4 applicable Wlee facility SOPs fq6f)9GlleF!& aAS 61HveitlaAse 9A ~9lSsefil8 81 we~1:< liM 19a1leA 
s paree",,,,,,1 will IJI lea1J'SA6191" Ie, p"Mlr:RMel 9I1eeli& as seJiAeEl IFI 1""Il8s&le flfeeeflwnill aM 
6 dele,mlAee-kN" lh&-Pen"'lIeeall¥ UOC _ ',slagy laaeJaI9fY ~88AAel. P~Sf~19t 
7 lAs QMP will ~ f:lB aeeepialillhly el "IoIFsIlias8S ItSR'lS M El assess dejRl9aII8A IRaI e8elolfS 
8 stlfiAIj lI6EI. A SUffeAI f8'\'161eA sl ""'16 ge6l1ff1ElAt w!lI es Fl'laiPlalAeQ IA I~B WIPP Ope'allf+9 

, -
10 L-l ISh Control 01 Monitoring and Data Collection Equipment 

11 WIPP document WP 13-1 (see Table k31 outlines the basic requirements lor control and 
12 calibrating monitoring and data collection (MIDe) eQUlDfDenl. M&DC equipment shall be 
13 properly controlled, ca~brated, and maintained according to WIPP facility SOPs (see TIbia L-
14 3lP'~s WP 10 AQr3Q:j!Q to ensure continued accuracy 01 ground·water monltori'lg data. 
15 Resuhs of calibrations, maintenance, and repair wiR be documented. Calibration records wi. 
11 identify the reference standard and the relationship to national standards or nationally accepted 
11 measurement systems. Records will be maintained to b'ack uses of M&OC equipment. If MaOC 
II equipment is IOt.fld to be out of tolerance, the equipment will be tagged and It wMi not be used 
It until corrections ate made. "" &wlfelll '8\f~ at !hIlS SeElYFteRI 8f pFUGeWft """I ge "'1I1l13JP80 
20 IA t~8 Wlp$' ~VRII ReeeKl. 

21 k 7Q1i Control of Nonconforming Cond~jons 

22 13-1 

" 24 ~fflIfIg ~al119A6 &eAA86leE1te 1"'8 g~P iIII" ~e "!1119d iR.a &eAlnMIeS 
25 by ~meAlea PISSeGIJf'S8. ~qulpment thai does not conform to specified requirements will be 
26 controlled to prevent use. The disposition of defective items will be documented on records 
27 traceable to the affected Ilems. Prior to final disposition, faulty items will be tagged and 
28 segregated. Repaired equipment will be subject to the original acceptance inspeCllons and tests 
n prior to use.~eoHev~ ... hlfl....EleGt.mefll-Wili ge mafAI..1iAee ''''l~e WIAP: OIJ'S.a11llft .. -
31 L.7hij CorrtCtiyl Actioo 

32 Requirements for the development and implementation of a system to determine, document, 
33 and initiatl appropriate corrective actions after encounterilg conditions adverse to quality at ttlI 
34 WIPP ~ are outlined il WIPP document WP 13-1 (see Table lo31. Conditions adverse to 
3S acceptabla quality will be documented and reported ill accordance with corrective action 
38 procedures and corrected as SOOf1 as practical Immediate action will be taken to control work 
37 performed uodar oooc:Iitlons adverse to acceptable quality and its results to prevent quaUty 
31 degradation. A ~ '!WISIeA eI &hIS deSUr:R8AI " •• ~8 Al.IIIA~ III &/:Ia WIPP ~eq'"R' 

" -
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2 WIPP document WP 13-1 {See Table L-31 outlines the policy that win be used at..ll:Jj WIPP ~ 
3 regarding identification, preparation, collection, storage, maintenance, disposition, and 
~ permanent storage of QA records. ~ 8YffSFI' rev'6ieR sIII:Ii6 litsSU"ISF!1 Will 88 majf'liaiRs8 IF! Il:Ie 
5 WIPP OJl'SfillRg !=IS6SH! 

6 Records 10 be generated in the DMP will be specified by procedure. QA and RCRA operating 
1 records win be identified. This will be the basis lor the labeling of records as "OA" or "RCRA 
8 operaljng~ on the Environmental MonilQrlng Records Inventory and Disposillon Schedule 
9 eM RIDS. 

10 Q.A 'eGS' ...... 111 lite6U"I~llha 'Hillis alme CMP I"IplefFlenllAg ~rS6eEhffss aoo w.llee 61J1~ 
I I 19 d8R'1Sn5lJaI8 lRal al ~aJI~' 'elalelit a6~SGI6 3lS tJaliQ. Tlwi RHiiOfdlli WIll be IEIsRllliablei legible, 
12 aAB 'a'r\elJIDla 

" 
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Hydrological Paramelers fo r Rock Units .!.Above the Salado 8' WIPP 

-~ 

Hydraulic Storage 
Unit COndUCllvltv """ ....... Thlckrl811 H dreulic Gradient 

Santa Rosa 2x 10" '02x 10.1 -- 01091 m 0.001 (5) 
mIs{IJ(2) U lie& IV Q .Q;I& -Dewey La~e 10" flVS Specific '''m 0.001 (5) 

sloraga 
I x 10"' 
(11m) (2) 

fonv·nlnSf 1 x 10. '3 10 1 x 10.11 Specillc 13to23m NA(a) 
mIs (ant\ydlHe) siorage 
IxIO" mIs lxlO'" 
(mudSlone) (2) (11m) (2) 

Mag8rl1a Ix 10 ... s 10 Ix 1O.n Spec\1Ic 7108.5 m 3106 
mIs (2) sloraSE! 

Ix 1 0~ 
(11m){2) 

Tamarisk Ix 10 •• 3 10 I x 10' " 
_ .. 

26lo56m NA(6) 
mIs (anhydrite) Slofage 

Rus~lIr 'x 10" m/s Ix 10-6 
(mudslOnll) (2) (11m) (2) 

Culabra ' )( 10' ''10 Ix 10· 5S Sp&eiflc 4to l1 .6m 0.00310 0.001 (5) 
mrs (2) storage 

1 x 10.5 
(lfm)(2) 

LOl 6x 10" · 10 Ix 10" 3 Specific 291038m NA(a) - mIs 1.5 x 10' ''10 sloragEI: ...... 1.2x 10-11 mls (basal I x 10' · - \rllervaQ 1(!Im) (2) ..-
Malrfll chatac\8rlstlcs I8leVanl to fluid now IrldtldB values used In ItlIs table such as penneablbly. hydraulIC 
conductivity, gradient, eIC.) 
Teble Noles: 
(1) The Santa Rosa Formation Is IlOI present Irl the weslern portion 011l1e WIPP site. II was combined with the 

Dewey Lakll Red Beds In Ihree-dlmenslonal regionall1oondWatlll' !low modeling (Corbet end Knupp, t996), 
and 1he range of values I:I!1l,ued herearll those used Irl thai stUd)t lor lhe Oewey l akelTriassic 
I\\'dfos'rallgraphlc unll 

(2) VatUils or ranges 01 values given lor these entries are the values used In three-dimensional regional 
groonct.valer How rnodeIlrrg (Corbet and KnIlJlP, 1996). Values are astirnated based on lileralure values lOT 
similar rock IypIIs. adtusled 10 be COrlsislenl wllh sUe-specific clala where ilVailable. Renges 01 values IlIClude 
spaUaI variation OYer the WIPP sile and diflerefl(;8S'" values used In different slmulallons to test model 
sensllivlly to tha parllmeler. 
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~g8 61 ' illIlIIII\ lIiI<'f!A !ria"", Ill' ".lIjffl ...... '~ III I'Ie SeA_ RIM 16 __ "9-!he _lei II ..... ,~ 
l ra_ .. ~"" if ~I "n~toel II fie '" & ..... a'" eliAa plBllllti ..... IIlIW"al .II' ... "'rd a\lllil 88 ..... . I~ 
1I1016h_, III ~a SII1I11 FleA ~ a .. alall", lie 3Q~ I/:IQ IWIIlIIIf alllla1'tIPP , 'Ie, ,1Id Ilia "~1I9 91 
"!If .IIY lIa~'e5' ,'1eI ala banE! 61111111 r81111i all)Y'I ... ~M .. $8R0061"", '10111181 IIS9~ ~ GII'Gr91 aRa I(I'I\lf)II 
i 1lllli) 1111 ilia &CI~1IiPeEI gey'lIY l..kQ/llluIIC WAIl 

i 'l .lIa "Alia al ' 'Billet IIoIA llefa..,. IIWIl'I'I'\Wi-"" "'Re Be"8) lB~B IfiEINIfI.,eIIllJf ili a ae'lleo 1111'- , .1. 
;'a_'u, I,. 1& 'lie 11'11;/11" ailla IIIlGk~eu e1ll1e "'8r;1~,¥. 'RIIP 'al li 85 '1611,1Ii\a~ 'I. 8a n 9~6" It!' . 
~It8115 e1l11e Gewey LMrall5 aEhlR8le!1 lalla 1 '9 "'~& al'"a &611111' iill fi6..WIPP 6IIe , aRtlIfle liiIolI98' III 
r;llIiIlOIeg lIaq,s~ '&6. 'I'1BI arB lIa6911 eR 'lie ,a. QI ~t111e IIBR"'I&IM,",' IaWI IlIBQ Il¥ Ce'lIl1l BRr;l1(1l1Jpf1 
11998) lei jjqj 5liAlII,AQr;I Qa 8, kallao'rll8&Er6 ~" 

($J~I!.U!Ic_llfltd!!JnlJs_a~~f!!Etn~!e~ t!l'r!'td!ls;c~I:J!I)!LC~~nQ8JI)_ th!! !!1!!v_allon _ol_h.Y!!t~I!.U~ I10jIIQ ~~ ~ ____ + 

ctlanoa In I'lorlzonlal distance, Values g1Yoo In !hose an.iss ara determined /rom polen1iome1ric surfaces, The 
,aoge 01 values g~en for the Culebfa rellects the highesl aoo Iowast gfadloots observed wlth!n Ihe WIPP s~e 
boundary. Values lor !he Dewey Lake aoo Santa Rose are assumed lobe the same as \he gradient determined 
Irom tlla wal9r table. Nota ti1al lhe Sanla Rosa FormaUon Is absent or aoovelhe wal9r table In mOSI 01 \he 
controlled &faa, aoo lhal!he concept 01 a 1Iofizontal hydraulic gredlentis no! meaningful lor !hase regions, 

~J ~ ~-'jn'ts _of v_a[Y J!tW_ hmu.lc_ ~U!;~IJY Is S~h l!.~ p~ily v~~ T}l!l ~apt 11.1 !I ~1JQ!lJal _ •• __ 
hydraulic gradient Is not applicable, 

Sourt":as: Beauheim, 1988; Oomenico 800 Schw8l1Z, 1990; Oomskl, Upton, 800 Baauhelm, 1996; Eafiough, 1977, 

PERMIT An ACHMENT l 
Page L·SO 01 S7~ 

( Com ...... t [.7): R.M Oo.t< 

i eonu-.. t Crt]: RM C"-fr 



w ........ !Ion PIoI PWIt 
Ham'doUI W ... P.-miI 

' ••••• ag, ~'Q1Kwry 31 iO'Z 

I T.bleL-2 
2 WIPP Groul'ldow,'.r DlI.ction Monitoring Program Sample Collection I nd Ground-wit., ~rtlCe 
3 EJe"ltlon Melaurement Frequency 

• 

tn.t.IIIUon I F, 
~"' 

Ground-w. ler Quality Samplng 

~II "'8RIIiII~1I ''8'' ~nnUilly 

~Wl r:ap 61iowlllA_ W911. g,p .peg 01 '8QlNt1 .. , 

Ground·wa1M Surface Eleva1100 Monllollng 

.Q.MWJQI,III Nlllla~", " all Monthly and PIlot 10 sampling events 

WLMP wtll I. r_ b 4),10' &119 ""ft:IP 

'''''''111"'' ...... 
ReIhl ... '" . .... t ...... -WIAP .... e.t.ABI IIod 
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Number 

WP 02·EMlOO5 

WP 02-EMlOO6 

WP02·EM1014 

WP02·EMI021 

WP02-EMI026 

WP 02·EM3001 

WP O2·EM30Q3 

WP-02.AC.Ol 

WPI().AD3029 

WP 13-1 

, "M' 
TltlelDelcrlpllotl 

Grounct.'ll18r Serial Semple Analysb; Tills PfOCedUfO pfOYklesllefHMaJ Inslluc:~ons necessary 10 
perform l!ald analyses oIaerlal samples In supporl dthe [)t.1P. Salk\! samples If I coIlec:l8d Ind 
I nllyzed., the nllid lilboralory 10f field Indfcators. Serial Simple flsul ts hllp delel'mlne W pumpecI 
Q'foundwalef II representative 01 undisiurbaclllrou~alel' wllllin Ina 10llnalion. 

Flnat end Serial SafTlllo CoIlec:tIon: This procedule deSCfIbos the steps 10f cotlllcHng groundWaler 
sa~s from the OMWs near the WIPP laclUly. Serial samples aro colloc1ed and analyzed Illhe 
Ft.id Llbonl\ory Lll\dl stablUzalion 01 the IIeIcI pafame\al's occurs. Final samples lor Aesotnce 
Consarvallon Ind AecoYery Act (ACAA) 8fI8Iysesare co.ecled and analyzed by a coolracl 
laboralor)'. 

Grour'IdIrrfa.r LIIIIII Musurament This cIoc:ument desc~ !he malhod usa!! lor IIroundwalM 
leoIaI ITI8UUfemetlls In $tIpporl 01 groundwalar monilorlng at the WIPP Ilc:IIlty Usll"lgl partible 
llectronlc waler·1aYe1 probe. 

Preuure Danalty Survey: Thll proceduru definas tha field methodology used 10 dellrmlne the 
IV1If8ga deMl1y oIlluid slllndk'\g'1n lila well boru d ~oUl\(Jllllal8f·1eY81 monIlor1ng wells. Tile data 
derived from ilia survey are used 10 c:alculilla equtvalef1t Ireshwater heads I I non-dataction 
monl~ wals. Because mosl pr9$Sl.M'O densIIies 8Ia obIalned by Sanlle NI\lonI! Labora1orin 
via pressure trl/tlClUc8f$lnstaIad in wah, !his PfOCEI(kn Is used 10 ob1aln praS51K8 denaItIes al 
Q11s no! equipped with Iix8d tnln&!lJcefs. 

Wal&r Laval Data Handing and AeportIng: ThIs proc::edIn pnwIdes instructions 011 fIandIing 
wal8r!8V8I dell. Data Irl COllac:lacllnd recorded on IlaIcI lorms In ac::c:ocWlIC8 willi WP 02· 
EM1014. Thll procedure Is lnitlaled w/lan wells In Iha waler surveliallCa program haYe ~ 
me8S1J1'ad lor 1 g~ month. 

Acim/n1st1atlvl Proce5S85ior Envlfonmental Monilorlng and Hydrology Pfogams: This p!'OQKIUII 
prOVidel fie administrative ~ldanc:e envlronmentalmonllOrlng p8l3OMal use to maintain quali1y 
control assoc:illiad wt;llrwlfonman\al monKorlng sampling and raportlng acllYMJes. This 
Idmlnis!Jallve proc:adura does flO! partain to volatlla Ofganic co~nd (VOC) monltodng, with 
\he exception 0/ Seclloo 5.0 which pertains 10 the regulatory rapo«lng rlllliew pr0C8A, 

Data Validation end Verification 01 RCRA Cons!iluents: This procerura provides Insuuc:tionson 
pa/fOlming verlflcadon Ind valicialiOn 01 IaboralOry dall con18ln1ng Ihe anaiV/lcal results 01 
~oundwater fTIOI'\llOrlng AmpieS. This procedure Is applied only 10 Iha r.on-radbloglcalanal'fnl 
r&suns tor compliance data assoclalad willi ilia daleclion monitoring &amp'&!!, TtIa data rlMaWed 
lor Ihls procecIuf. Includes ganeral eIwImlslry paramelarland ACAA cont~lll8nll. 

Hazardous MId Unwllf58l Wasta Management Ptan: Thll plan delCStles lhe re8ponsibillUos and 
handling raqulrernanls lor hazardous and universal welleS gene'llad at 1M WIPP !actlly.1I1I 
melnl lO ensule Ihllthese WStlllS afe propel'", handled, accumullll8d, and lran&POllad \0 an 
IppiOY.cI TreabTlanl, Sioraga, DIsposal Facility (TSDf) In Iccordance willi applicable 51818 Ind 
ladera! ragulallonl, U.S. Departmentol ElI8rgy (OOE) OIOOl's, and WasNng\on TAU Solutions 
LlC (WTS) poIlcleilOO proc:adures. ThIs plan implements applicable HC:1ioos 0120 •• • 1, 100-
11 02 New Meldco Mrr*li51r111tva Coda (NMAC), H8DJ~ WIS" MlrMfIM/lMi (incorporl~ng 
.0 Code 01 Fea.ra/ R9fJUlalions fCfAJ Parts 260-268 and273). 

C.litntlon and Control of MonIIoring and Data COlIac:tlorl E~~nt Thla proc:«lure pfD'lic:les 
dlraclon 'or \til conuoland calibration of Monitoring and Data Collection (MAOC) aquIpmanIat 
!he WIPP lacllily . • nd ansuresiraceabillly III NIST (N8t1onallnstilule 01 Standlrdllnd 
T ecMology) stmdlJlrdt, inlarnallooel standarOs, or Inlrinslc liandafds. ThIl procedr.re also 
establlshas rvqulfamantslnd respons'blllles lor ldenlilying recalaqulpmel1l, and lor obtaining 
calilxalb1 58f'11ce1 10l' WIPP laeilly M&OC equlpmenl. 

WasNngton TAU SoMIons lLC Ovaity MsutIllC8 Program 0esa\)Ii0n: This doculTl8lll 
I ::abllshal ~ ~ quality ~~Is b Managemenland~~ C:!~\of (MOC) 
, nnnnaland far !he dav nl and lililon 01 OA ams MOC 
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NAME DATE 
(Figure) DRILlEO 

wasP-I September 13 

Figure L·7 ~16. 

'99' 
WasP-2 September 6 

Figure LoS ~1\aM 12, 

'99' 
WOSP·3 Oclober2~ 

FlQUre L·9 ~1\aI'W:I 26, 
'994 

WaSp· 4 Oclobe\' 5 

Figure L-l0 ~IO. 
1994, 

wasp-s Oclobe"2 ....... -F.gute L -II 
H!.8, 1994, 

September 26 
WasP·6 !l!t2l!!l..."'"" 
Figure L-12 Oclober3. 

199' 
3 

5 

, 

Table L 5 . 

Wasle lsola~on Pilot Planl 
Hazardous Wasle Permil 

~18Io ell'lll ef 'lQ, OlO UlJaMN 3 1 2012 

Details of Cgnslructio!] for ttle Six Culebra Detection MgnilQring Wens 

TOTAL 
DEPTH 

DEPlH 000 LOS 
MEDAHoS Iaet (meters) .... ... (melenl) 

737 (225) 15 (5-) 

84'~ 
0) 12.a ~3.+) 

1380 (268) 10 (p4) 

BOO (244) ~ (~) 

Z 681 (208) --) 
616.6~ Loo.ri (3) 

"") 

DRr~~~NG ~~P':S CASING 
reet meters leet {~ete~~ bgs 

INTERVAL 
DEPTH FOR 

WITH AIR CORING Sin . FOIl 

CASING 
SLOTTED 
SCREEN 

.,., 69§i..i 10 737 
737(22~ 702 10727 

(21 2-' ) (212H o 
) (21410222 ) ,.,....) 

BOO 10 646 81110836 800(244) (24410258) 646(258) 
(24710255) 

~3IIQ (2~ 83310 B§....~ 644 10869 ,..) (25410268) 880 (268) (25710265) 

74M 10 79B 16410789 
740 (226) (22§5-1 10 BOO (244) (23310 

243) 24~) 

64S+i W!: 64810676 64610671 681 (208) 
- ) (19810206) (197 10205) 

- ", "...,U 61Z.5 61Zi-S (IB8) 58110606 
1i!'-1") ~Io (InlolB5) 

188) 
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PACKING 
feel·{~.ter~1 bgs CULEBRA 

BRADY INTERVAl 
SAND PACK GRAVEL feet (melers) 
INTERVAL PACK ... 

INTERVAL 

640 10651 651 to 737 
69910722 

(19510198) (ISS 10 (2131022Ql) 225+.6) 

790 10 793 79310646 810.110833.7 
(24110242) (24210258) (24710254) 

62710830 830101380 64410870 
(25210253) (25310268) (25710265) 

752 10755 75510800 76610790.8 
(22910230) (23010244) (233 10 241) 

62310626 62610681 64810674.4 
(190 to 191) (19110208) (19810205.6) 

56710570 
(173 10 57010616.6 58210606.9 

17~) 
(17410188) (1nlolB5) 

I 
I 

I 

I 
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Table L-§;4 
Analytical Parameter and Sample Requirements 

(10) (12) (13) (14) (,6) (III) 
PARAMETERS NO. OF VOl.UME TYPE ACID WASH SAMPLE Al.TER 

BOTTLES 

Indicator' Parameters: 

• pH - 25 mil 01", FI8Id detennlned No? 
• SC - l00ml2 GI", Fteld determned No 

· TOC , 15ml2 
01"" Y" No . """ • ...... ..... ,.. .. 

Gell9l'8t Chemistry , 1 Uter Plastic Yos No 

Phenolics , 1 Ul8r Amber Glass y" No 

MelalsiCations 2 1 Utar Plastic V" No 

VOC 4 40 ml GI"" No No 

VOC (?urgable) 2 40ml GI= No No 

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

BNI'" , ~Gallon Amber Glass V" No 

TelP , 1 Uter Plastic V" No 

Cyanide (T otall , 1 Utar Plastic y" No 

Sulfide , 250ml Amber Glass Yos No 

Radionuclldas , , Gallon Plasllc Cube y" V" 

1 '" ReRA DetectIOn MoRltoring Analyles 

2 = As specffieclln Table 4-1 oftha ReRA TEGD 

3 ,* Reduced holding time 01 , wee\( for WIPP-specillc Divalent cation 2 samplas noted in the GMD 

('n 
PRESERVATIVE 

field detennined 
Aeld determined 
HCI .......-
H~,4pH<2 

~O •• pH<2 

HN~, pH<2 

HCl . ph<2 

HCL, ph<2 

HCL, p/><2 

"'"' 
H~,pH<2 

NaOH. pH>'2 

NaOH +In 
Acmate 

HNO". pH<2 

Note: Unless otherwise Indicated. data are lrom DOE Procedure WP 02-EMHI06 methods and are provided as In/ormation only. 

Note. DeYlahoo& Ir!llJ! ittls table Ire allowed wilh Arlo! iRD'oya/ by me NMED 
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(18) 
HOLDING TIME 

No", -. 
28 cJa-K 
'-4a#' 
not spec;ilied In 
OMP 

not specified in 
OMP 
6 monlhs',3 

14 cJays~ 

'4 days' 

14 clays2 

7 clays? 

'4 day!! 

28 da-d 

6 months' 

formBtb!Id: 1..I!ft, Indent: l.J!ft 0.40", No 
bullets or numbering, Tab stoPS: Nctat 0.69" 
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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 Unils (HWDUs) 3 Ihrough 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 
16 panel: 

17 • substantial barriers 
18 • bulkheads 
19 • five additional monitoring locations, 

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

23 The bulkheads (Figure Nl-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. Rubbor G()fl¥9.YOF beltFlexible 
27 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 voe monitoring lines as specified in Attachment N, Section N·3a(2), ~Sampling 
33 Locations for Disposal Room voe Monitoring", will be used for sample collection in each 
34 disposal room for Panels 3 and 4. The sample Jines and their construction are shown in Figure 
35 N1·3. In addition to the existing voe 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 of the exhaust bulkhead, 
3 • the waste side of the intake bulkhead, 
4 • the accessible side of the intake bulkhead. 

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

8 N1-3 Samplinq Frequency 

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

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

13 • If monitored concentrations exceed Action Levell 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 

16 Samples for hydrogen and methane will be collected using subatmospheric pressure grab 
17 sampling as described in Environmental Protection Agency (EPA) Compendium Method TO-15 
" (EPA, 1999). The TO-15 sampling method uses passivated stainless-steel sample canisters to 
19 coliect 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 Nl-5 Sampling Equipment 

23 N1-5a SUMMAs Canisters 

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

"" 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 Nl-5. 
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9 WIPP MINE VENTILATION RATE MONITORING PLAN 

10 0-1 Definitions 

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

13 Actual cubic feet per minute (acfm): The volume of air passing a fixed point in an excavation, 
14 normally determined as the product of the cross section of the excavation and the mean velocity 
15 01 the air. 

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

23 1 sclm x (560/492) x (14.7114.2) ~ 1.2 aclm 

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

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

32 Shift: Those work sMts when there is normal access to the Wasle 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 
5 repository 

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

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

11 0-3 Design and Procedures 

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

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

15 • 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 gisfK)63~ room(s) to ensure a minimum flow of 35,000 scfm 
19 whenever waste d!sposalls 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 Perm~ Application A2-2a(3). The Permi"ees shall verify underground ventilation system 
25 performance by conducting a periodic Test and Balance. The Test and Balance is a 
26 comprehensive series of measurements and adjustments designed to ensure that the system is 
27 operating within acceptable design parameters. The Test and Balance is an appropriate method 
28 of verifying system flow because it provides consistent results based on good engineering 
29 practices. The testing of underground ventilation systems is described in McPherson, 1993. 
30 Once completed, the Test and Balance data become the baseline for underground ventilation 
31 system operation until the next Test and Balance is performed. 

32 The ''Tesf portion of the process shall involVe measuring the pressure drop and air quantity of 
33 every underground entry excluding alcoves or other dead end drifts. In addition, the tests shall 
34 verify resistance curves for each of the main regulators, measure shaft resistance, and measure 
35 main fan pressure and quantity. This is done at the highest achievable airflow to facilitate 
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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 
6 bottom of shafts or the gage and tube method. Airllow shall be measured using a calibrated 
7 vane anemometer to take a full entry traverse between system junctions. Fan pressure shall be 
8 measured using a calibrated pressure recording device and pitot tube to determine both static 
9 and velocity pressure components. 

10 Multiple measurements shall be taken at each field location to ensure accurate results . 
" 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 airllows entering and leaving a junction is equal to zero; and. 
14 • the sum of pressure drops around any closed loop is equal to zero. 

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

17 P=R x Q2 

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 (0) 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 airllow 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 airllow of 35,000 scfm is achieved. The system 
24 baseline settings for the current Balance shall be established from the previous Test and 
25 Balance. Adjustments shall then be made to account for changes in system resistance due to 
26 excavation convergence due to salt creep, approved system modifications, or operational 
27 changes. 

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

34 The Test and Balance process culminates in a final report which is retained on site. Following 
35 receipt of the Test and Balance Report , the Permittees shall revise the WIPP surlace and 
36 underground ventilation system procedures to incorporate any required changes to the 
37 ventilation system configuration. The Test and Balance data shall be used to adjust the 
38 operating range of fan controls. waste tower pressure, auxiliary air intake tunnel regulator 
39 settings, underground regulator settings, and door configurations. The model data and 
40 procedure changes shall be used to establish normal configuration settings to achieve the 
41 desired airllow 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. 

• 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 1 B months. This 
7 interval is sufficient to account for changes in the mine configuration since over this period the 
8 ventilated volume changes very little. The quality and maintenance of ventilation control 
9 structures (e.g., bulkheads) is excellent, so leakage is small and relatively constant. Historic test 

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

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

f3 0-3b(1) Monitoring Total Mine Airflow 

14 The Permittees shall use the Central Monitoring Room Operator's (CMRO) Log to monitor total 
15 mine airflow. Run-times for the various modes of operation shall be entered into the CMRO Log. 
16 For example, if the CMRO Log indicates that the ventilation system was configured for Alternate 
17 Mode (one main fan) at 8:00 am, and that this configuration was maintained until 11 :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. 

2f 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(I)) and 
24 the nominal design flow-rates for the various modes presented in Table 0-1 to calculate the 
25 average monthly flow rate for the facility. 

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

27 Monthly Average Flow Rate = ((Nonnal 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 selm) 
30 + [Reduced Mode Run-time (hrs.) x 120,000 scfm) 
3f + [Minimum Mode Run Time (hrs.) x 60,000 scfm) 
32 + [Filtration Mode Run-time (hrs.) x 60,000 selm)) 
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 = L Monthly Average for Previous 12 Months 
g t2 

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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5 0-3c Active Disposal Room Minimum Airflow 

6 I 0'3c(1) Verification of Active DisaGsal Room Minimum Airflow 

7 Whenever workers are present, the Permittees shall verify the minimum airflow through active 
8 916f;l963J-room(s) where waste disposal is takina place of 35,000 scfm at the start of each shift, 
9 any time there is an operational mode change, or it there is a change in the ventilation system 

10 configuration. 

" I 0-3c(2) Measurement and Calculation of the Active waSil) 01800631 Room Airflow 

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

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

33 0-3d Quarterly Verification of Total Mine Airflow 

34 The Pennittees 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 pertormed by subcontractors shall also 
2 be calibrated to an equivalent standard. Equipment shall be inspected before each use to 
3 ensure that it is functioning properly and that the equipment calibration is current. Maintenance 
4 of equipment shall be completed by qualified individuals or by qualified off-site service vendors. 

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

7 0-5 Reporting and Recordkeeping 

8 0-5a Reporting 

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

12 The Permittees shall calculate the running annual average mine ventilation rate on a monthly 
13 basis and evaluate compliance with the minimum ventilation rale for an active room ventilation 
14 _spec~ied in 0 a~E2jPermi t Section 4.5 ,3 ,2 on a monthly basis. WReneySf tRe ..... I"ali." ef 
15 I •• "'ine yenlilatlen ",enlteri"9 P'99'"'" Gala IG."till.sIRat Ihe venilialien ,"I •• sp • • illeG in4-
16 ab(2) RaYe nel ~een ashleY •• , tThe Permittees will neUfyshall r.port Ihe Secretary in ,,,,iling 
17 wllhiA SettOR saieAdar gaysthe annual report specified in Permit Section 4.6.4.2 whenever the 
18 evaluation of the mine venlilation monitoring program data Identifies that the venlilation rates 
19 specified in Permit Section 4.5.3.2 have not been achieved .. 

20 0-5b 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 V.ntilation Rale Log Sheet (Table 0-3). 

27 • The quarterly flow verification check and associated documentation. 

28 These records will be maintained in the facility Operating Record until closure of the W1PP 
29 facilily. 

30 0-6 Quality Assurance 

31 Quality assurance associated with the Mine Ventilation Rate Monitoring Plan shall comply with 
32 the requiremenls of Ihe WIPP Quality Assurance Program Description (QAPO). 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 OAPD and WIPP computer software 
2 quality assurance plans. 

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

7 
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