
District 1 State of New Mexico Form C-144
' 1625N. Fre-,12-

District II 

1301 W. G—

District 111

REGISTERED
^al Resources

—ivision 
icis Dr.

1000 Rio Brazos ko.. Aztec, inm o/'tiu Santa he JNM 87505
District IV

1220 S. St. Francis Dr„ Santa Fe, NM 87505

July 21, 2008

For temporary pits, closed-loop sytems, and below-grade 

tanks, submit to the appropriate NMOCD District Office.

For permanent pits and exceptions submit to the Santa Fe 

Environmental Bureau office and provide a copy to the 

appropriate NMOCD District Office.

Pit, Closed-Loop System. Below-Grade Tank, or 
Proposed Alternative Method Permit or Closure Plan Application

Type of action: [x] Permit of a pit, closed-loop system, below-grade tank, or proposed alternative method 

^Closure of a pit, closed-loop system, below-grade tank, or proposed alternative method 

^Modification to an existing permit

C]Closure plan only submitted for an existing permitted or non-permitted pit, closed-loop system, 

below-grade tank, or proposed alternative method

Instructions: Please submit one application (Form C-144) per individual pit, closed-loop system, below-grade tank or alternative request

Please be advised that approval of this request does not relieve the operator of liability should operations result in pollution of surface water, ground water or the 

environment. Nor does approval relieve the operator of its responsibility to comply with any other applicable governmental authority's rules, regulations or ordinances.

1

Operator: Burlington Resources Oil & Gas Company, LP_______________________ OGR1D#: 14538____________________________

Address: PQ Box 4289, Farmington, NM 87499__________________________________________________________________________________

Facility or well name: HUERFAN1TQ UNIT 91___________________________________________________________________________________

API Number: 3004505963 OCD Permit Number:

U/L or Qtr/Qtr: B Section: 12 Township: 26N Range: 9W County: San Juan

Center of Proposed Design: Latitude: _______ 36.50691°N_______ Longitude: ______ -107.73763°W______ NAD: [xl 1927| 11983

Surface Owner: Q Federal Q State [x] Private 1 | Tribal Trust or Indian Allotment

2
Pit: Subsection F or G of 19.15.17.11 NMAC 

Temporary: [^Drilling [ |Workover

| Permanent | | Emergency | |Cavitation | |P&A

| Lined Unlined Liner type: Thickness

| String-Reinforced

Liner Seams: Welded [^] Factory Q] Other

3
| Closed-loop System: Subsection H of 19.15.17.11 NMAC

Type of Operation: ^]P&A | | Drilling a new well Workover or Drilling (Applies to activities which require prior approval of a permit or

notice of intent)

□ Drying Pad □ Above Ground Steel Tanks □ Haul-off Bins | |Other _________________________

□ Lined □ Unlined Liner type: Thickness mil □ LLDPE QHDPE QpVDQOther ____________________

Liner Seams: □ Welded □ Factory (pother ___________________

[xl Below-grade tank: Subsection 1 of 19.15.17.11 NMAC

Volume: 120 bbl Type of fluid: Produced Water__________________________

Tank Construction material: Metal

^Secondary containment with leak detection [x] Visible sidewalls, liner, 6-inch lift and automatic overflow shut-off

| Visible sidewalls and liner j^| Visible sidewalls only | [Other ________________________________________________

Liner Type: Thickness mil ^HDPE QPVC [in Other Unspecified

5
] Alternative Method:

Submittal of an exception request is required. Exceptions must be submitted to the Santa Fe Environmental Bureau office for consideration of approval.

mil Q LLDPE Q HDPE QPVCQ Other _________________

Volume: bbl Dimensions L x W x D
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I1 curing; Subsection I) ol 19.15 17 II NMAC (A/t/tlurs n> jh'nthtnaii /»//. mn/unun /»//>. ,uul below •*/,/(/«• tanks)

' □
( luin link, six kvl m lu'it'ht. two strands ol barbed wire at top {Require,/ if /</. ate,I within HHH) feet of a permanent residence. m liool. hospital. m.Miimmn or, hurt hi 

| 11'pin loot height, lour straiuls of barbed wire evenly spaced between one ami loin led 

0AlhM,„c. Please speedy 4' hog wire fencing topped with two strands bar bed wire.

Netting; Subsection P ol 19 15.17.1 I NMAC (Applies to permanent pits iinJpermanent open top tanks) 

0 Snw" □ Netting ( | Other

□ m oiillily inspections fIf netting or s, reciting is not phy.si, ally feasible)

Signs: Subsection C of 19.15.17.11 NMAC

□ S letlering. providing Operator's name, site location, and emergency telephone numbers

0 Signed m compliance with 19 15.3.10.4 NMAC

Administrative Approvals and Exceptions:

J i i>.t i I nations and/or demonstrations of equivalency are required. Please refer to 19.15.17 NMAC for guidance.

Please cheek a box if one or more of the following is requested, if not leave blank:

0 Administrative approval!*): Requests must be submitted to the appropriate division district of the Santa Pe Environmental Bureau office for consideration of approval.

(Eciicing/BGT Liner)

| |hxception(s): Requests must be submitted to the Santa Pe Environmental Bureau office for consideration of approval.

10

Siting Criteria (regarding permitting): 19.15.17.10 NMAC

Instructions: The applicant must demonstrate compliance for each siting criteria below in llie application. Recommendations of acceptable 
source material are provided below. Requests regarding changes to certain siting criteria may require administrative approval from the
appropriate district office or may be considered an exception which must be submitted to the Santa Fe Environmental Bureau Office for 
consideration of approval. Applicant must attach justification for request. Please refer to 19.15.17.10 NMAC for guidance. Siting criteria 

does not apply to drying pads or above grade-tanks associated with a closed-loop system.

('.round water is less than 50 feet below the bottom of the temporary pit, permanent pit, or below-grade tank. □ Yes [x]No

- NM Office of the State Engineer - iWATERS database search: USGS; Data obtained from nearby wells

Within 300 feet of a continuously flowing watercourse, or 200 feet of any other watercourse, lakebed, sinkhole, or playa 

lake (measured from the ordinary high-water mark).

□I Yes □ No

- Topographic map; Visual inspection (certification) of the proposed site

Within 300 feet from a permanent residence, school, hospital, institution, or church in existence at the time of initial 

application.

□ Yes 0No

(Applies in temporary, emergency, or cavitation pits and below-graile ranks)

- Visual inspection (certification) of the proposed site; Aerial photo; Satellite image

Within l(HM) feet from a permanent residence, school, hospital, institution, or church in existence at the time of initial application.

(Applied lo permanent pits)

Qna

QNo□ Yes 

0NA

- Visual inspection (certification) of the proposed site; Aerial photo; Satellite image

Within 500 horizonal feet of a private, domestic fresh water well or spring that less than five households use for domestic or stock watering 

purposes or within 1000 horizontal feel of any other fresh water w ell or spring, in existence at the time of initial application.

□ Yes [0 No

NM Office of the State Engineer - iWATERS database search; Visual inspection (certification) of the proposed site.

Within incorporated municipal boundaries or within a defined municipal fresh water well Held covered under a municipal ordinance 

adopted pursuant to NMSA 1978, Section 3-27-3, as amended

□ Yes 0No

- Written confirmation or verification from the municipality; Written approval obtained from the municipality

Within 500 feet of a wetland. QYes 0No

- US Fish and Wildlife Wetland Identification map; Topographic map; Visual inspection (certification) of the proposed site

Within the area overlying a subsurface mine. □ Yes 0No

Written confirmation or verification or map front the NM EMNRD Mining and Mineral Division

Within an unstable area. □ Yes [\lNo

Engineering measures incorporated into Ihe design; NM Bureau of Geology & Mineral Resources; USGS; NM Geological

Society; Topographic map

Within a 100-year floodplain □ Yes 0No

FEMA map

Oil Consul ;h< <’ Or. ision



II —- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - —- - - - - - - - - - - - - - - —- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Temporary Pits, EiiHrgency Pits iind Behm-eradc Tanks Permit Application Attachment Checklist: Siihsr.ii.m H „i 19 isi ;o mm u

Instructions: tacit oj the JoUtm-mg Hems must he attached t„ tlw application. Please indicate, /„ a check mark in the Inn. that the documents are attached
|\] Hydrogeologic Report (Below-grade Tanks) based upon the requirements ol Paragraph (4) of Subsection B of 19.15 17 9 NMAC

[__1 Hydrogeologic Data ( Temporary and Emergency Pits) - based upon the requirements ol Paragraph (2) of Subsection B of 19. I S 17 9

0 Siting Criteria Compliance Demonstrations - based upon the appropriate requirements of 19 IS 17.10 NMAC

0 Design Plan based upon the appropriate requirements of 19 IS. 17.11 NMAC

0 Operating and Maintenance Plan - based upon the appropriate requirements ol 19 IS 17 12 NMAC

0 losure Plan tPlease complete Boxes 14 through IS. if applicable) • based upon the appropriate requirements of Subsection C of

19 15.17.9 NMAC and 19.15.17.13 NMAC

1 | Previously Approved Design (attach copy of design) API „r Permit

i: - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - —
Closed-loop Systems Permit Application Attachment Checklist: Subsection ft of 19 IS 17 9 nmac

Insirut lions: Each of,he folhmmK item must he attached to the application. Please indicate, he a check mark in the hot, that the documents are attached.

1__1 Geologic and Hydrogeologic Data (only for on site closure) - based upon the requirements of Paragraph (3) of Subsection B of 19 15 17 9

1 1 Sl|ing ( riteria C ompliance Demonstrations (only for on-site closure) - based upon the appropriate requirements of 19.15.17.10 NMAC

0 Design Plan based upon the appropriate requirements of 19.15.17.11 NMAC

0 Operating and Maintenance Plan - based upon the appropriate requirements of 19 15.17.12 NMAC

0 (. losure Plan (Please complete Boxes 14 through 18. it applicable) - based upon the appropriate requirements of Subsection C of 19 15 17 9

NMAC and 19.15.17.13 NMAC

| | Previously Approved Design (attach copy of design) API

| [ Previously Approved Operating and Maintenance Plan API

13
Permanent Pits Permit Application Checklist: Subsection B of 19 1S 17 9 NMAf

Instructions: hach of the following items must be attached to the application. Please indicate, by a check mark in the box. that the documents are attached.

0 llydrogeologic Report based upon the requirements of Paragraph (I) of Subsection B of 19 15 17.9 NMAC

0 Siting Criteria Compliance Demonstrations - based upon the appropriate requirements of 19.15.17.10 NMAC

1 1 Climatological Factors Assessment
0 Certified Engineering Design Plans based upon the appropriate requirements of 19 15.17.11 NMAC

1 1 Dike Protection and Structural Integrity Design: based upon the appropriate requirements of 19 15.17 11 NMAC 
l~l Leak Detection Design based upon the appropriate requirements of 19.15.17.11 NMAC

1 1 Liner Specifications and Compatibility Assessment - based upon the appropriate requirements of 19.15.17.11 NMAC

1 1 Quality Conlrol/Quality Assurance Construction and Installation Plan

1 1 Operating and Maintenance Plan - based upon the appropriate requirements of 19.15.17.12 NMAC

0 Freeboard and Overtopping Prevention Plan - based upon the appropriate requirements of 19.15.17,11 NMAC
1 | Nuisance or Hazardous Odors, including H2S, Prevention Plan 

| | Emergency Response Plan 

| [ Oil Field Waste Stream Characterization

J Monitoring and Inspection Plan

1 1 Erosion Control Plan

O Closure Plan - based upon the appropriate requirements of Subsection C of 19 15.17.9 NMAC and 19.15.17.1.7 NMAC

14
Proposed Closure: 19.15.17.13 NMAC

Instructions: Please complete the applicable boxes. Boxes 14 through IS, in regards to the proposed closure plan.

Type: 0Drilling 0Workover 0Emergency 0Cavitation 0P&A 0Permanent Pit 0Below-grade Tank 0Closed loop System

1 Alternative

Proposed Closure Method: 0 Waste Excavation and Removal (Belnw-Grade Tank)

| [Waste Removal (Closed-loop systems only)

0On-site Closure Method (only for temporary pits and closed-loop systemsl

01n-place Burial | [on-site Trench

[^Alternative Closure Method (Exceptions must be submitted to the Santa Fe Environmental Bureau for consideration)

15

Please indicate, by a check mark in the box, that the documents are attached.
1x1 Protocols and Procedures - based upon the appropriate requirements of 19 15.17.13 NMAC

fx~| Confirmation Sampling Plan (if applicable) - based upon the appropriate requirements of Subsection F of 19.15.17 13 NMAC

0 Disposal Facility Name and Permit Number (for liquids, drilling fluids and drill cuttings)

0 Soil Backfill and Cover Design Specifications - based upon the appropriate requirements of Subsection H of 19.15.17.13 NMAC

0 Re-vegetation Plan - based upon the appropriate requirements of Subsection 1 of 19 15 17 13 NMAC

0 Site Reclamation Plan - based upon the appropriate requirements of Subsection G of 19.15.17.13 NMAC

\ Dlvi'-lOuJ . ,!!» t U4 I I.. <



Closure For Closed-loop Systems Th.it Utilize Above-Ground Slid Tanks or Html-off Bins Only i 1 ‘ > IS 17 II |) NMAC)
‘ Uw‘' «/<•»«/>• the tacUity or la.;lines for the disposal../ lupaJs. Jutting fhmls and Jr,II. uttmgs. the .him Imeitt // more rt,«i two fo. Hines

•ire required.

Disposal facility Name: 

I )i.|His.il Facility Name:

Disposal Facility Permit if: 

Disposal Facility Permit W:

Wtllatty ol the proposed closcd-lo.jp system operations and associated activities occur on or in areas that wtll no, he used for future servtce and operations' 
LJ Yes ill yes, please provide the information Q No 1

Ret/mred /or imported ureas which will not he used for future service uml operations:

0 •s,,|l Bisfkfill and C over Design Specification based upon the appropriate requirements of Subsection H ol It. 15.17.13 NMAC 

f 1 Re-vegetation Plan - based upon the appropriate requirements of Subsection I of It. 15.17.13 NMAC 

□ Sllc Reclamation Plan based upon the appropraite requirements of Subsection G of It. 15,17.13 NMAC

17

.Siting Criteria (Regarding on-site closure methods only: to.is 17 to nmac

"..... .tmh “ demonstration o, compliance m the closure plan.  ...... umcmlatums of acceptable source material are pounded below. Requests regarding changes to
ccttatn stung catena mas- reptore admin,sm,m e approval from the approbate d,strut off,, c or may he emsideredat, crept,on tshich mas,  ...... .mated to the Santa Fe Envtrnntnental Bureau ,UH.se
tor t oiiMiniuiiort of approval. Justifu ations and/or demonstrations of equivalent v are required. Please refer to /'/15.17 It) NMAC for unit lame

Ground water is less than 50 feet below the bottom of Ihe buried waste. □ Yes

□n/a

Qno

NM Office of the State Engineer - iWATERS database search: USGS: Data obtained from nearby wells

Ground water is between 50 and 100 feet below the bottom of the buried waste □ Y« oZ□

NM Office of the State Engineer -1WATERS database search; USGS; Data obtained from nearby wells □n/a

Ground water is more than 100 feet below the bottom of the buried waste. QYes

[]n/a

□ No

- NM Office of the State Engineer - iWATERS database search. USGS; Data obtained from nearby wells

Within .100 feet of a continuously (lowing watercourse, or 200 feet of any other significant watercourse or lakebed. sinkhole, or playa lake 

tmeasured from the ordinary high-waier mark).
□ Yes □ No

Topographic map: Visual inspection (certification! of the proposed site

Within 300 feel from a permanenl residence, school, hospital, institution, or church in existence at the time of initial application. Qycs □ No

Visual inspection (certification) of the proposed site; Aerial photo; satellite image

□ Yes □ ,No

Wiiltin 500 horizontal feet of a private, domestic fresh water well or spring that less than five households use for domestic or stock watering 

purposes, or within 1000 horizontal fee of any other fresh water well or spring, in existence at Ihe time of the initial application.

NM Office of the Stale Engineer - iWATERS database; Visual inspection (cenification) of the proposed site

Within incorporated municipal boundaries or within a defined municipal fresh water well field covered under a municipal ordinance adopted □ Yes □ ■No
pursuant to NMSA 1978, Section 3-27-3, as amended.

Written confirmation or verification from the municipality; Written approval obtained from rhe municipality

Within 500 feet of a wetland □ Yes □ No

US fish and Wildlife Wetland Identification map; Topographic map; Visual inspection (certification, of the proposed site

Within the area overlying a subsurface mine □ Yes □ no

Written conftramtion or verification or map from the NM EMNRD Mining and Mineral Division

Within an unstable area. □ Ves oZ□

Engineering measures incorporated into the design; NM Bureau of Geology & Mineral Resources: USGS; NM Geological Society;

Topographic map

Within a 100-year floodplain.

- FEMA map

□ Yes □ No

Dn.-jjtff < losure Plan Checklist: (19.15.17.13 NMAC) Instructions: Each of the following items must bee attached to the closure plan. Please indicate, 

by a check mark in the box, that the documents are attached.

(~~l Siting Criteria Compliance Demonstrations based upon the appropriate requirements of 19 15 17 10 NMAC

I | Proof of Surface Owner Notice - based upon the appropriate requirements of Subsection F of 19.15 17 13 NMAC

f~l Construction/Design Plan of Burial Trench (if applicable) based upon the appropriate requirements of 19.15 17.11 NMAC

I I Construction/Design Plan of Temporary Pit I for in place burial of a drying pad) based upon the appropriate requirements of 19.15.17.11 NMAC

□ Protocols and Procedures - based upon the appropriate requirements of It. 15.17.13 NMAC

I | Confirmation Sampling Plan (if applicable) - based upon the appropriate requirements of Subsection Fof 19.15.17.13 NMAC 

[~1 Waste Material Sampling Plan - based upon the appropriate requirements of Subsection Fof 19.15.17 13 NMAC

□ Disposal Facility Name and Permit Number (for liquids, drilling fluids and drill cuttings or in case on-site closure standards cannot be achieved,

3 Soil Cover Design - based upon the appropriate requirements of Subsection H of 19.15.17.13 NMAC

0 Re-vegetation Plan - based upon the appropriate requirements of Subsection I of 19 15.17.13 NMAC 

I I Site Reclamation Plan - based upon the appropriate requirements of Subsection G of 19.15 17 13 NMAC

in. 'at m! * n vv iu ■ : . n . .





New Mexico Office of the State Engineer Page 1 of

New Mexico Office of the State Engineer
POD Reports and Downloads

Township: [26N Range: |09W Sections: f 
NAD27 X: T yT

County: | 3 Basin: f

Owner Name: (First)|

POD / Surface Data Report

Zone: r~a Search Radius: 

3 Number: f Suffix: ["

(Last)f O Non-Domestic C Domestic <• All

Avg Depth to Water Report Water Column Report

Clear Form iWATERS Menu Help

WATER COLUMN REPORT 08/20/2008

(quarters are 1=NW 2=NE 3=SW 4=SE)
(quartersi are biggest. to smallest) Depth Depth Water

POD Number TwS Rng Sec q q q Zone X Y Well Water Column
SJ 02961 26N 09W 01 2 2 3 1500
SJ 02962 26N 09W 01 3 2 3 1500
SJ 01756 26N 09W 11 2 2 3 75 40 35
SJ 03811 POD1 26N 09W 12 3 3 3 348 175 173
SJ 00412 26N 09W 16 4 2 202 65 137
SJ 00214 26N 09W 26 2 4 2 946 230 716
SJ 00064 26N 09W 26 4 2 1 490 215 275
SJ 00063 26N 09W 26 4 2 3 479 234 245

Record Count: 8

http://iwaters.ose. state. nm.us:7001/iWATERS/WellAndSurfaceDispatcher 8/20/2008



USGS TOPO MAP HUERFANITO UNIT 91ConocoPhillips
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Mines, Mills and Quarries Web Map
HUERFANITO UNIT 91

Unit Letter: B, Section: 12, Town: 026N, Range: 009W

lines. Mills & Quarries Commodity Groups 

Aggregate & Slone Mines 

♦ Coal Mines

Industrial Minerals Mines 

Industrial Minerals Mills 

Metal Mines and Mill Concentrate 

Potash Mines 4 Refineries 

Smelters & Refinery Ops. 

t Uranium Mines

9 Uranium Mills

emulation

• Cities - major

Twnsportatkm

Railways

Interstate Highways 

Major Roads

SCALE 1 . 1,180.363

ftfCMftt

SANDOa

an ao
MILES

40



£rKfr/}AJ/ r& sr 9 /

JOINSjJANEL092^

This is an official copy of a portion of the above referenced flood map. It 
was extracted using F-MIT On-Line. This map does not reflect changes 
or amendments which may have been made subsequent to the date on the 
title block. For the latest product information about National Rood insurance 
Program flood maps check the FEMA Flood Map Store at www.msc.fema.gov



HUERFANITO UNIT 91

Site Specific Hydrogeology

A visual site inspection confirming the information contained herein was performed on the well 
'HUERFANITO UNIT 9T, which is located at 36.50691 degree North latitude and 107.73763 degrees West 
longitude. This location is located on the Fresno Canyon 7.5' USGS topographic quadrangle. This location 
is in section 12 of Township 26 North Range 9 West of the Public Land Survey System (New Mexico 
Principal Meridian). This location is located in San Juan County, New Mexico. The nearest town is Blanco, 
located 15.8 miles to the north. The nearest large town (population greater than 10,000) is Farmington, 
located 30.3 miles to the northwest (National Atlas). The nearest highway is US Highway 550, located 9.3 
miles to the southwest. The location is on Private land and is 917 feet from the edge of the parcel as 
notated in the BLM land status layer updated January 2008. This location is in the Blanco Canyon. New 
Mexico, Sub-basin. This location is located 1923 meters or 6307 feet above sea level and receives 10 
inches of rain each year. The vegetation at this location is classified as Inter-Mountain Basins Semi-Desert 
Grassland as per the Southwest Regional Gap Analysis Program.

The estimated depth to ground water at this point is 227 feet. This estimation is based on the data published 
on the New Mexico Engineer's iWaters Database website and water depth data from ConocoPhillips' 
cathodic wells. Groundwater data available from the NM State Engineer's iWaters Database for wells near 
the proposed site are attached. The nearest stream is 834 feet to the west and is classified by the USGS as 
an intermittent stream. The nearest perennial stream is 3,954 feet to the northeast. The nearest water body 
is 3,298 feet to the northeast. It is classified by the USGS as a perennial lake and is 0.2 acres in size. The 
nearest spring is 30,025 feet to the north. All stream, river, water body and spring information was 
determined as per the USGS Hydrographic Dataset (High Resolution), downloaded 3/2008. The nearest 
water well is 1,096 feet to the southeast. The nearest wetland is a 1,541.8 acre Ravine located 1,440 feet to 
the east. The slope at this location is 0 degree to the south as calculated from USGS 30M National 
Elevation Dataset. This information is also discerned from the aerial and topographic map included. The 
surface geology at this location is NACIMIENTO FORMATION-Shale and sandstone with a Shale 
dominated formations of all ages substrate. The soil at this location is 'Fruitland-Persayo-Sheppard 
complex, hilly' and is well drained and not hydric with severe erosion potential as taken from the NRCS 
SSURGO map unit, downloaded January 2008. The nearest underground mine is 22.9 miles to the south as 
indicated on the Mines, Mills and Quarries Map of New Mexico provided.

Regional Geological context:

The Nacimiento Formation is of Paleocene age (Baltz, 1967, p. 35). It crops out in a broad band inside the 
southern and western margins of the central basin and in a narrow band along the west face of the 
Nacimiento Uplift. The Nacimiento is a nonresistant unit and typically erodes to low, rounded hills or forms 
badland topography.
The Nacimiento Formation occurs in approximately only the southern two-thirds of the San Juan Basin 
where it conformably overlies and intertongues with the Ojo Alamo Sandstone (Fassett, 1974, p. 229). The 
Nacimiento Formation grades laterally into the main part of the Animas Formation (Fassett and Hinds, 1971, 
p. 34); thus, in this area, the two formations occupy the same stratigraphic interval.
Strata of the Nacimiento Formation were deposited in lakebeds in the central basin area with lesser 
deposition in stream channels (Brimhall, 1973, p. 201). In general, the Nacimiento consists of drab, 
interbedded black and gray shale with discontinuous, white, medium- to very coarse grained arkosic 
sandstone (Stone e al., 1983, p.30). Stone et al. indicated that the formation may contain more sandstone 
than commonly reported because some investigators assume the slope-forming strata in the unit area 
shales, whereas in many places the strata actually are poorly consolidated sandstones.
Total thickness of the Nacimiento Formation ranges from about 500 to 1,300 feet. The unit generally 
thickens from the basin margins toward the basin center (Steven et al., 1974). The sandstone deposits 
within the Nacimiento Formation are much thinner than the total thickness of the formation because their 
environment of deposition was localized stream channels (Brimhall, 1973, p. 201). The thickness of the 
combined San Jose, Animas, and Nacimiento Formations ranges from 500 to more than 3.500 feet.



Hydraulic Properties:

Reported well yields for 53 wells completed in either the Animas or Nacimiento Formations range from 2 to 
90 gallons per minute and the median yield is 7.5 gallons per minute. The primary use of water from 
Nacimiento and Animas Formations is domestic and livestock supplies. There are no known aquifer tests 
for the Animas or Nacimiento Formations, but specific capacities reported for six wells range from 0.24 to 
2.30 gallons per minute per foot of drawdown (Levings et al., 1990).
The Animas and Nacimiento Formations are in many ways hydrologically similar to the San Jose Formation 
because sands in both units produce approximately the same quantities of water. However, the greater 
percentage of fine materials in the Animas and Nacimiento Formations may restrict downward vertical 
leakage to the Ojo Alamo Sandstone or Kirtland Shale. The poorly cemented fine material is highly erodible, 
forms a badland terrain, and supports only spotty vegetation. These conditions are more conductive to 
runoff than retention of precipitation.

References:
Baltz, E.H., 1967, Stratigraphy and regional tectonic implications of part of Upper Cretaceous rocks, east- 
central San Juan Basin, New Mexico: USGS Professional Paper 552, 101 p.
Brimhall, R.M., 1973, Ground-water hydrology of Tertiary rocks of the San Juan Basin, New Mexico, in 
Fassett, J.E., ed., Cretaceous and Tertiary rocks of the Southern Colorado Plateau: Four Corners 
Geological Society Memoir, p. 197-207.
Fassett, J.E., 1974, Cretaceous and Tertiary rocks of the eastern San Juan Basin, New Mexico and 
Colorado, in Guidebook of Ghost Ranch, central-northern New Mexico: New Mexico Geological Society,
25th Field Conference, p. 225-230.
Fassett, J.E., and Hinds, J.S., 1971, Geology and fuel resources of the Fruitland Formation and Kirtland 
Shale of the San Juan Basin, New Mexico and Colorado: USGS Professional Paper 676, 76 p.
Levings, G.W., Craigg, S.d., Dam, W.L., Kernodle, J.M., and Thorn, C.R., 1990, Hydrogeology of the San 
Jose, Nacimiento, and Animas Formations in the San Juan structural basin, New Mexico, Colorado, Arizona, 
and Utah: USGS Hydrologic Investigations Atlas HA-720-A, 2 sheets.
Stone, W.J., Lyford, F.P., Frenzel, P.F., Mizell, N.H., and Padgett, E.T., 1983, Hydrogeology and water 
resources of San Juan Basin, New Mexico: New Mexico Bureau of Mines and Mineral Resources,
Hydrologic Report 6.



General Plan:

1 ‘ l”*'?" resi2n and construct a Pfoperly sized and approved BGT which will 

public health^and environmemVent COn,amina,i0'’ °< water to protect the

2. BR signage will comply with 1915 3103 NMAr ,.,hQr, od •
.s no, the operator i, will
Emergency Contact information on all signage.

3- -sit/ssr rer p~- br
strands of barbed wire, or with a DiDe ton mil ^ 9 f®nc,n9 toPPed w'th two 
with three strands of barbed wire wiN bemuse if the^M^r*'" flnCe t0pped

“E5==sSSS?
4. BR will construct a screened, expanded metal covering, on the top of the BGT 

6' cons^tlng^'a teverb^se'fre^of^tKl^* %£? ^^constructed foundation

ssrsrs'““~-—^as.

BR shall operate and install the below-grade tank to prevent the miiertinn of

SpSSSsS
grade tank as shown on the design plan.

and use a below-grade tank that does not have double walk 
he below-grade tank's side walls will be open for visual inspection for leaks the 

below-grade tank’s bottom is elevated a minimum of six inches above the
oeomemh ^i^ Surf^ce and the below-grade tank is underlain with a 
inspected ^ 'iqUid t0 3 l0Cati0n that can be visually

Burlington Resources Oil & Gas Company, LP

San Juan Basin
Below Grade Tank Design and Construction

7.

8.

11/5/2008



9 s;s:ns:^:sr?rrr

ISiSEHSl! IS- 
2~S'HSSSEESSE",0
sr ££* -

10. The geomembrane liner consists of a 45-mil flexible LI dpf mxtar i 
manufactured by Raven Industries as mrrr Thil *
reinforced laminated conta/ning no adhesives The £££ " 3 layer 
strength polyethylene film manMfprtMroH ! ' . te ayers consist of a high
for UV JJsnol 3nd S'abifee-

denier (minimum) tri-directional srrim roinfnr ? S rein*orced with 1300
standard by 10% J45BB hasa wT'Torc®ment- exceeds ASTMD3083 
is attached. It is typically used in Brine PnZi Raven industries and
applications. The manlcte smSc 0ll,Leld P" "ner and othar industrial
attached displays the “n"StSe“« *“ deSig"

’1' dtSn?' SPeCi,i°a,i°n deSi9" and ™ Cached in the BR

11/5/2008



MANUAi.,_gpERATTnN 
i> production tanks drainline

2) SVABLINE DRAIN LINE

3) ENVIRDMENTAL DRAIN LINE FROM COMPRESSOR SKID L

^UIQMAIEQ.. OPERATION
1) VENT VALVE DRAIN LINE

2) DUMP LINE FROM SEPARATORS

3) AUTOMATIC SHUT OFF LSHH
ofTtankES at 10# frdm tdp

3' TRUCK LOADOUT CONNECTS 

SLOPE TO DRAIN 
TRUCK GROUND CONNECTION

£ —

,Li .

9=3-----------------TJ, 1, CO

) DURASKRIM J45 w
IMPERMEABLE ro
LINER FOR VISIBLE T
LEAK DETECTION

oo L- i1 1 i t "j

vy\yvyv

PROPERLY 
CONSTRUCTED 

FOUNDATION VOID OF 
ANY SHARP OBJECTS

ConocoPhillips
San Juan Business Unit

PRODUCED WATER PTT Tami^
OPEN TOP GRAVITY FLOW TANK
INTERNALLY COATED WITH 

12-14 MILS AMERON AMERCOAT 385



1

Weight Lbs Per MSF 
(oz/ycP)

Construction

Ply Adhesion

1" Tensile Strength

1” Tensile Elongation @
Break % (Film Break)

1“ Tensile Elongation @
Peak % (Scrim Break)

Tongue Tear Strength 

Grab Tensile

Trapezoid Tear

' Dimensional Stability 

Puncture Resistance 

Maximum Use Temperature 

Minimum Use Temperature

MD = Machine Direction
DD = Diagonal Directions w , ... .

in,° “prMuB "“—y*• «***». to

•Dimensional Stability Maximum Value

virgin grade resins and stabilizers for UV resicta 609 P° ^ethylene rnanufactured using

™ a *cwc >* « «ha,tos,l,tv or 
Jisci.'iims all habniiy tor resulting oss or damage. * - ance untamed information cr recommendations and

08/06



RAVEN INDUSTRIES INC.
EXPOSED GEOMEMBRANE LIMITED WARRANTY

R;r" Industries Inc. warrants Dura-Skrim J30BB, J36BB, and J45BB to be free from manufacturing defects and to h» ahi» tn
withstand normal exposure to sunliaht for a neriod nf 90 wparc from . * . ur ae[ecls and to be ab»© to

SES5~
that the sale hereunder is for commercial or industrial use onty ’ 6’ °f '0Ca' StatU6S The par,les express|y a9ree

Should defects or premature loss of use within the scope of the above Limited Warranty occur Raven Industries Inr will at it=

materials furnished or installed by others in connection with the intended use of the Raven geomembranes

SH“=~S=*r“==
spsisWliP

aKss.sss^rssKssass.«sk£ks-~>»

or alterations made '"wTng'Sid repafr? raSSE’8””

exceed

ffS Wa^ntv on '^e Rav«n geomembrane herein is given in lieu of all other possible material warranties either expressed or

beneficiaries kidiis “,he P“rch>s'i"‘»™' ^* "0"-transferabl, and non-assignable: i.e., there a„ ho third-party

SXwatles'3,5 ty M Um"*‘ V,a™,y 9iVen toSI" iS P"*~™ <° a"V and ether possible

DISCLAIMS AMY LIABILITY FC* ANY WARRANTIES GIVEN BY ANY OTHER PERSON OR ENTITY ESTHER WRITTENORORm'''5" '"°US™ES "C 

RxVF“l INDCST^fA ^AR^riT^A^C^^A^OHL^GATHW^F^LAVEA |Ntrt5TIUE^ntC^TG^ERFORM L'NDKR^THE^VaRRa'ITV ONLY UPON



“0" describes ,he operation and 

l-p <BR, locations. This & fS?mpany,

submitted for any BGT which does not conform to this pto Separale P'an Wl" be

General Plan:

'■ the httegdty oHhe Hnef'lirwr systemanLT" “quids and solids and ™infain

design plan0*60'10"' ^ automat*c overflow shutoff devidesTs'seen on thT*311'^

2. BR will not discharge into or store any hazardous waste in the BGT.

3' surface water^imatn.‘^SOTV?*'0prere"'thab“- 

grade tank to overflow. BR constructs berms a!?CCS ,hat d° not allow a below' 
least 6" above ground to keep from sude~ , corru9a,ed retaining walls at 
grade tank as shown on the d'esTgn ptan ^ ^ 6n,erin9 ,he be'°»

4' >aTa> Las,7morJhly Sng S£SE£ *hfch ££?„T,

accumulation of oil overtime The written rQ * ^ S?0* t0 prevent S|gnificant 
include the items listed abTve aSmaS^ToL%£%£***” *

5' oahe bL,mdaen?a:kain,ain 3 1°" adeqda,e ,reeboard <° P™en, overtopping

Burlington Resources Oil & Gas Company, LP
San Juan Basin

Below Grade Tank Maintenance and Operating Plan

6. below grade tank!SLL^betowthe'^HWd% sST'thenm shat? Pi' "ner" 

kquid above the damage or leak line within 48 houre BR shafnoWvTe 6 3

p?SSrn2^0*ll,

or Pi, liner tha, 2®££22Z% ?*

the appropriate district office of a discovery of leaks less than psh®? f a" noWy

N rc sha"be rep°“'"

immediate verbal notification pursuant to SubsLLtton s^Paragraph (!) and"0"'

ISSS Burealc^:’ '6™ACSha"ba ~*b

11/5/2008



describes the closure
locations hereinafter known as BRIocattons Thtt °" * GaS ComPan^ Lp

separate plan will be submitted for any BGT which does “SlZhlX BGTS' A

General Requirement-

'■ ?9R,S5d7.t^MaAbcel°Z« I^TbZZaZZ'T^S—ta A o, 

requirements of Paragraphs (1) throuoh 14) nf *5°^ that do not meet the
not included in Paragraph (5) of Subsection I o f1 gTs^l 71 1°nmac 1 ,NMA° °r is
not retrofitted to comply with Paranranhc n \ thm 9Z,]/'} 1NMAC Wlthin flve years, if 
NMAC; b) permitted belowgmdeS,thinS1‘'f' Subsec“on 1 °< 19-1S.17.il 

tank’s operation., or c) an earlier date that the nil • of cessatl0n of the below-grade 
danger to fresh water public health or thp on ISI°n re^u'res because of imminent 
the C144 Closure Report as requL envira^ent. For any closure, BR will file

closure method and^haN dfspose^H^ prior to imPlementing a
facility. The facilities to be usSwii?be Bas^n Di^ ^ 3 divisio"-aPProved
Envirotech Land Farm (Permft #NM 01 oH7 T (Perm,t #NM-°1-°05) and 
(Subsection D, Paragraph t Suboarairnnh; ^ , ^?er bein9 clea"ed well 
disposed o, a, the si *

3‘ dBivi^n-approvePd ^** diSP°Se °f # in a 

appropriate division dtaw?Reclaim (t ,n a manner that the

tank was disposed of or recycled will be provideSTmTclosum^6 be'°W-9rade

^aRs '°dete™"e a release

individual grab samples from any area that is wet 'IZT'' c°mposl,e sample; collect 
evidence of a release; and anZe to BTEX Sh0Wing olher

rxE*by epa sw^“sdsr,hat
total BTEX concentration, as deteLned^EPA SW 02 m9/k9:

or other EPA method that the division annrLpcw'84? methods 8021B or 8260B 
concentration, as determined by EPA method 418 50 mg/kg; the TPH
division approves, does not Lce^ 100 mnZ Inn £ °^?r EPA method that the 

determined by EPA method 300.1 or other EPA method foauht ™ncentration’ as

6' wim?9r“°NnMA^ BR shall comply

Burlington Resources Oil & Gas Company, LP

San Juan Basin
Below Grade Tank Closure Plan

4.

5.

11/5/2008



9.

7. If the sampling program demonstrates that a relpase hnc nnt .

E 5^!^SSS? ^ Para9raP^4)of Subsection

• S|=sriT-rs:ssxr.,r=
i. Operator’s name

ij ,LSSL*' SeC,i°n' T0WnShlp’ and Ranse. Well name

" S5SSr==“» ~ 
s=~~SI£iHS'£*

1 ’ me TSStSiS S2wins s,ron aWe',he <*•«*

or by other division“Lpp “vS mS *1C0"?ur whenever Poetical

federally jurlsdic.ed laXtnd ISJXSSStEZZfc * ^ °n approved if required) will be utili7Pd nn J11 c? ♦ d mixtures (administratively will equal70%of mi«?■•*»«»

least three native plant species, including at leastiTgra^ but^iSd 9 °'3'

ssasSsssSSSssr^-
‘ SasssaSsSSrSs"==s»--

upon m hTW
grade tank. Closure report will be filed on r ^-S °f closure of the below- 

n . De 1 ea on c'144 and incorporate the following
• Soil Backfilling and Cover Installation ®‘

Re-vegetation application rates and seeding techniques 
Photo documentation of the site reclamation 
Confirmation Sampling Results 
Proof of closure notice

11/5/2008


