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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

| 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

District 1

1625 N. French Dr., Hobbs, NM 88240

REGISTERED
D

U

District IV
1220 S. St. Francis Dr., Santa Fe, NM 87505

State of New Mexico

|^J Natural Resources 
tment 

—tion Division 
t. Francis Dr. 

Santa Fe, NM 87505

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 OGRID#. 14538

Address: PO Box 4289, Farmington, NM 87499

Facility or well name: LACKEY HUBBELL 2R

API Number: 3004530260 OCD Permit Number:

U/L or Qtr/Qtr: G Section: 29 Township: 28N Range: 10W County: San Juan

Center of Proposed Design: Latitude: 36.63583°N Longitude: -107.91498°W NAD: fxl 1927| 11983

Surface Owner: m Federal □ State □ Private [^Tribal Trust or Indian Allotment

] Pit: Subsection ForG of 19.15.17.11 NMAC 

Temporary: [^Drilling | |Workover

|Permanent [^Emergency | |Cavitation | |P&A

| Lined Unlined Liner type: Thickness mil | | LLDPE | | HDPE | | PVC|~~| Other ______________

| String-Reinforced

Liner Seams: | | Welded | | Factory Q Other Volume: bbl Dimensions L _____ xW _____ xD

Closed-loop System: Subsection H of 19.15.17.11 NMAC

Type of Operation: Q] P&A Q Drilling a new well Q 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 □ HDPE | |PVP| | Other _________________

Liner Seams: Welded [ Factory | [Other _________________

|X1 Below-grade tank: Subsection 1 of 19.15.17.11 NMAC 

Volume: 120 bbl Type of fluid: Produced Water

MetalTank Construction material:

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

] Visible sidewalls and liner Q Visible sidewalls only | |Other _______________________________

Liner Type: Thickness mil HDPE QPVC [x~l Other Unspecified

] Alternative Method:

Submittal of an exception request is required. Exceptions must be submitted to the Santa Fe Environmental Bureau office for consideration of approval.
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liming; Subsection I) of 19.15 |7 II NMAC (A/qtlu's in ivniumeni pit. /cm/Mru/v/Ms. ,uul below x’hhlc nmk\)

□
lmk- MX llvl lH-'Sh'-lwo M[a,Kls <*f barbed Wire .it lop (Required iflocated within 1000 feet of a permanent res,den,sell,ml. /„..vw/,rf. imlilnlitm or elan , III 

FI1'""1 l"°l '“ 'J’1"- t'™i' strands ol barbed wire evenly spaml between one and loin feel 

|x]Aliern.iie. Ilea.se specify 4' hog wire fencing topped wilh two si rands burbed wire.

Ndfing: Subsection h of 19. 15.17.11 NMAC (Applies to permanent pits iimlpermanent open top tanks)

0 s,r«','|> CD Netting Other

QJMonthly inspections (If netting nr sereenini» is not plnsii allv fetisible)

■Signs: Subsection C of 19.15.17.11 NMAC'
□ m 24". 2" lettering, providing Operator's name, site location, and emergency telephone numbers 

[\]Signed in compliance with 19 15.3.103 NMAC

Administrative Approvals and Executions:
Justifications and/or demonstrations of equivalency are required. Please refer to 19.15.17 NMAC for guidance.

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

0j Administrative approval(s): Requests must be submitted to the appropriate division district of the Santa be Environmental Bureau office for consideration of approval.

< Ecncing/BGT Liner)
| |l:\eeption(s): Requests must be submitted to the Santa Fe Environmental Bureau office for consideration of approval.

10
Sitiiu* Criteria (regarding permitting): 19.15.17.10 NMAC

Instructions: The applicant must demonstrate compliance for each siting criteria below in llte 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 he 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 SMACfor guidance. Siting criteria 
docs not apply to drying pads or above grade-tanks associated with a closed-loop system.

G round water is less than 50 feel below the bottom of the temporary pit, permanent pit, or below-grade tank.

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

□ Yes 0]No

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).

□ Yes 0]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 □ ■No

(Applies to temporary, emergency, or cavitation pits ami below grade tanks) □ NA

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

Within 1000 feet from a permanent residence, school, hospital, institution, or church in existence at the time of initial application.

(Applied to permanent pits)

□ Yes 

0NA

□ No

- 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 feet of any other fresh water well or spring, in existence at the time of initial application.

□ Yes (\]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 field covered under a municipal ordinance 
adopted pursuant to NMSA 1978, Section 3-27-3, as amended

□ Ves [x]No

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

Within 500 feet of a wetland. □ Yes Ixl No

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

Within the area overlying a subsurface mine.
Written confirmation or verification or map from the NM EMNRD Mining and Mineral Division

□ Yes 0]No

Within an unstable area. □ Yes [xIno

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 [0No

’• >i lii (. Oil f onsets .tn.o Or.



KnnT^niyy Pits and Bdow-^racU11 Tsmks IVrmit Application Altailniunt Checklist: Subsection 11 ol 19. 15. | / 0 NMAC 
. Iml riicuolis: Each „] the following Hem.s must be umM /»< tlw application. Meuse indicate. In u sheet murk in tl,e bus. that the dun,men,s ure attached.

[\] llydrogeologic Report (Below-gradc Tanks) based upon the requirements ol Paragraph (4) of Subsection B of 19.15 17 9 NMAC

1_1 1 lydrogcologic Data ( rentporary and Emergency Pits) - based upon the requirements of Paragraph (2) ol Subsection B of 19.15.17 9

1*1 -Siting: Criteria Compliance Demonstrations - based upon (he appropriate requirements ol 19.15.17.10 NMAC

[x] Design Plan based upon the appropriate requirements of |9 15.17 11 NMAC

[x] Operating and Maintenance Plan based upon (he appropriate requiremenls of 19.15.17.12 NMAC

0 t Insure Plan , Please complete Boxes 14 through 13, 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 or Permit

1 1 " '
Closed-loop Systems Permit Application Attachment Checklist: Subsection Hof 19 is 17 9 SM.tr
Inslrm lions: Each of the following items must he attached In the application. Please indicate, hv a check mark in ihe has. that the dm aments are attached.

1 | Geologic and Hydrogeologic Data (only lor on site closure) based upon Ihe requirements of Paragraph (3) of Subsection B of 19.15.17.9

1 1 Siting Criteria Compliance Demonstrations (only for on-site closure) based upon the appropriate requirements of 19 15.17.10 NMAC

3] 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

[Z] (. Insure Plan (Please complete Boxes 14 through IK, if 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

3] Previously Approved Operating and Maintenance Plan API

13
Permanent Pits Permit Application Checklist: Subsection B of 19 IS 17 9 NVIAf

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

Hydrogeologic Report - based upon the requirements of Paragraph (1) of Subsection B of 19 IS 17.9 NMAC 

fl Siting Criteria Compliance Demonstrations - based upon the appropriate requirements of 19 15.17 10 NMAC

1 1 Climatological Factors Assessment
0 Certified Fngineering Design Plans based upon the appropriate requirements of 19.15.17.11 NMAC

□ Dike Protection and Structural Integrity Design: based upon the appropriate requirements of 19.15.17.11 NMAC

□ Leak Detection Design - based upon the appropriate requirements of 19.15.17.11 NMAC

□ Liner Specifications and Compatibility Assessment - based upon the appropriate requirements of 19.15 17.11 NMAC

1 1 Quality Control/Quality Assurance Construction and Installation Plan

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

3] 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

3 Emergency Response Plan 

| | Oil Field Waste Stream Characterization

3 Monitoring and Inspection Plan

1 1 Erosion Control Plan

1 1 Closure Plan - based upon the appropriate requirements of Subsection C of 19 15.17.9 NMAC and 19.15.17.13 NMAC

14
Proposed Closure: 19.15.17.13 NMAC
Instructions: Please complete the applicable boxes. Boxes Id through 18. in regards to the proposed closure plan.

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

1 | Alternative
Proposed Closure Method: [xjwaste Excavation and Removal iBelow-Grade Tank)

QWaste Removal (Closed-loop systems only)

| |pn site Closure Method (only for temporary pits and closed-loop systems,

| | In-place Burial | [(Jn-site Trench
[^Alternative Closure Method (Exceptions must be submitted to the Santa Fe Environmental Bureau for consideration)

15
Waste Excavation and Removal Closure Plan Checklist: 119.15.17.13 NMAC) Instructions: Each of Ihe following items must be attached to the closure plan 

Please indicate, by a check mark in the box. that the documents are attached.
0 Protocols and Procedures - based upon the appropriate requirements of 19.15.17.13 NMAC

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

1x1 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 

[x~| Re-vegetation Plan based upon the appropriate requirements of Subsection 1 of 19 15.17.13 NMAC 

fx| Site Reclamation Plan - based upon the appropriate requiremenls of Subsection G of 19.15.17.13 NMAC

l-m m ( i*'«m Di . .vi,



If.

yjKasJl'flmyaLOosure For aoscd-hmp Systems That Utilize Above Ground Steel I links or Haul-.iff [tins Only: (I» 1 s 17 11 D NMM )
""m: 1 U usi‘ lhc •" (“cilincs tor IIIc disposal of litpthls, ,trilling ll,ads andJr,II, at,mgs. Use attachment // more Hum m

«/rc h’tfuiri’U.

Disposal l-aciliry Name: ___________ __ __________________________  Disposal Facility Permit #: ___________________________

Disposal Facility Name:_________________ _______________________ Disposal Facility Permit #: _________________________

Will ar'y «.l I he proposal closed-loop system operations and associated activities ixcur on or in areas that will not lx- used lor future service and operations' 
|__| V es t If yes, please provide the information nj No 1

Required for impttt red ureas whirl) will mil he use,I far future sen-ire and apertitiims:
□ Backfill and Cover Design Speeifieation - based upon the appropriate requirements of Subsection H of 19.15.17.13 NMAC 

f I Ke-vegetation I’lau - based upon the appropriate requirements of Subsection I of 19.15.17.13 NMAC 

fl Sl,t Reclamation Plan based upon the appropraite requirements of Subsection 0 of 19.15.17.13 NMAC

17

Siting Criteria (Regarding on-site closure methods onlv: 19.15.17.in nmac

hoar,us,.ms: tech siting criteria respires a demonstration o, com,,Hence in the , Insure phot Re, on, mend,mens of acceptable source material are ,,mealed below. Requests regarding changes to 

' 'm'tg criteria mas require administrative approval from the appropriate district office or may be considered an exception which must he submitted to the Santa he Environmental Bureau office
tor consideration of approval. Justifications and/or demonstrations of equivalent v are required. Please refer to IV IS. 17. It) NMAC/or guidance.

Ground water is less than 50 feel below the bottom of the buried waste. □ Yes | |No

[Jn/aNM 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 □ Yes | |no 

□n/a- NM Office of ihe State Engineer - iWATERS database search: USGS: Data obtained from nearby wells

Ground water is more than 100 feet below the bottom of the buried waste. □ Yes | [No

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

Within .100 feet ofa continuously flowing watercourse, or 200 feet of any other significant watercourse or lakebed, sinkhole, or playa lake 
(measured from the ordinary high-water mark).

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

f]Yes Qno

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

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

Within 500 horizontal feet of a private, domestic fresh water well or spring lhat 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 the time of the initial application.

NM Office of the Stale Engineer - iWATERS database: Visual inspection (certification) of the proposed site

□ Yes Qno

□ Yes Qno

Within incorporated municipal boundaries or within a defined municipal fresh water well field covered under a municipal ordinance adopted 
pursuant to NMSA 1978. Section 3-27-3. as amended.

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

□ Yes Qno

Within 500 feet of a wetland

US f ish and Wildlife Wetland Identification map: Topographic map; Visual inspection (certification; of the proposed site

□[Yes | [No

Within the area overlying a subsurface mine.

- Written confiramtion or verification or map from the NM EMNRD-Mining and Mineral Division
□ Yes □no

Within an unstable area.

Engineering measures incorporated into ihe design: NM Bureau of Geology & Mineral Resources: USGS: NM Geological Society: 
Topographic map

□ Yes Qno

Within a 100-year floodplain.
- FEMA map

□ Yes Qno

On-Site Closure Plan Checklist: (19.15.17.13 NMAC I 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.

I~1 Siting Criteria Compliance Demonstrations based upon the appropriate requirements of 19.15.17 10 NMAC

| | Proof of Surface Owner Notice - based upon the appropriate requirements of Subsection Fof 19.15 17.13 NMAC

|~1 Construction/Design Plan of Burial Trench (if applicable) based upon the appropriate requirements of 19 15 17 11 NMAC

1~1 Construction/Design Plan ofTemporary Pit (for in place burial ofa drying pad) - based upon the appropriate requirements of 19 15.17,11 NMAC 

Q Protocols and Procedures - based upon the appropriate requirements of 19.15.17.13 NMAC

□ Confirmation Sampling Plan (if applicable) - based upon the appropriate requirements of Subsection F of 19.15.17.13 NMAC 

I | W aste Material Sampling Plan - based upon the appropriate requirements of Subsection Fof 19.15.17 13 NMAC

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

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

□ Re-vegetation Plan - based upon the appropriate requirements of Subsection I of ID 15 17 13 NMAC

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

o| 5
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Operator Application Certification:

I hnehy a-rlify lliai I Ik- information submitted willi ilus application is ime. accurate and complete u> tin- best ul mv knowledge and belief.

Name (Print):

Signature: 

e mail address:

Crystal laloya ___________ Title:

Date:

Kcgnlalory Teehnieian

12/22/2008

Telephone: 505-326-1837

20
(H I) Approval: [JPermit Application (including closure plan) Q Closure Plan (only) QoCD Conditions (see attachment) 

(H I) Representative Signature:
Approval Date:

Title: OCD Permit Number:

Closure Report (required within 60 days of closure completion): Subsen«,nK..i is.i.s i? unmac

Insirm linns: Operators ore required In obtain an approved closure plan prior to implementing any closure activities atul submitting the closure report. The closure 
return is required to he submitted to the division within ftO days of the completion of the closure activities. Please do not complete this section of the form until an 
approved closure plan has been obtained and the closure activities have been completed.

I 1 Closure Completion Date: 

Closure Method:
D Waste Excavation and Removal [~]On-site Closure Method ^Alternative Closure Method | [Waste Removal (Closed-loop systems only)

] If different from approved plan, please explain.

23
Closure Report Regarding Waste Removal Closure For Closed-loop Systems That Utilize Above Ground Steel Tanks or Haul-off Bins Only;
Instructions: Please identify the facility or facilities for where the liquids, drilling fluids and drill cuttings were disposed. Use attachment if more than two facilities 
were utilized.

Disposal Facility Name: 

Disposal f acility Name:
Disposal Facility Permit Number: 

Disposal Facility Permit Number:
Were the closed-loop system operations and associated activities performed on or in areas that will not be used for luture service and o peart ions? 

I I Yes (If yes. please demonstrate complilane to the items below) | [No

Required for impacted ureas which will not he used for future service and operations:
I | Site Reclamation (Photo Documentation)

□ Soil Backfilling and Cover Installation 

] Re-vegetation Application Rates and Seeding Technique

Closure Report Attachment Checklist: Instructions: Each of the following items must be attached to the closure report. Please indicate, by a check mark i 
the box. that the documents are attached.

| | Proof of Closure Notice (surface owner and division)

I I Proof of Deed Notice (required for on-site closure)

J Plot Plan (for on-site closures and temporary pits)

| | Confirmation Sampling Analytical Results (if applicable)

Q Waste Material Sampling Analytical Results (if applicable)

] Disposal Facility Name and Permit Number 

I 1 Soil Backfilling and Cover Installation 

| | Re-vegetation Application Rates and Seeding Technique 

| | Site Reclamation (Photo Documentation)

On-site Closure Location: Latitude: Longitude: NAD Q 1127 Q lc>83

5 ' ---------- —--------------------------------------------------
Operator Closure Certification:

/ hereby certify that the information and attachments submitted with this closure report is lure, accurate and complete to the best of my knowledge and belief. I also certify that 
the closure complies with all applicable closure requirements and i onditions specified in the approved closure plan.

Name (Print): __________________________________________________ Title:

Signature:   Date:

e-mail address: __________________________________________________ Telephone:

0:1 <. 'itsmaiion Pi\ -sion P'tgr ? I 5



Page 1 of 1Ne\v Mexico Office of the State Engineer

New Mexico Office of the State Engineer
POD Reports and Downloads

Township: (28N Range: (Tow Sections: f 

NAD27 X: P Y:f Zone: | 3 Search Radius: |

County: I---------------3 Basin: f~ ” 3 Number: | Suffix: f~

Owner Name: (First)| (Last)) C Non-Domestic O Domestic <• Ail

POD / Surface Data Report|Avg Depth to Water Report | Water Column Report |

Clear Form | iWATERS Menu | Help |

WATER COLUMN REPORT 08/21/2008 

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

POD Number Tws Rng Sec q q q Zone X Y Well Water Column

No Records found, try again

http://iwaters.ose.state.nm.us:7001/iWATERSAVellAndSurfaceDispatcher 8/21/2008



USGS TOPO MAP LACKEY HUBBELL2RConocoPhillips

Wetlands data aquired from U.S. Fish 

and Wildlife
http://wetlandswms.er.usgs.gov

GroundWater Buffers___  0 500 1 000 NAD_1983_StatePlane

#> iWaters | 1200ft | 1 500ft -̂----------  ' I Feet NMWest_FiPS_3003

+ COP | 1300ft ! Wetlands 1:6,000 8/08



CcnoooFtiilHw AERIAL MAP LACKEY HUB BELL 2R

Data Source

Aerial flown locally Sedgewick in 2005. 1000FT
500

300FT
1,000 

------1 Feet
NAD_1983_SP_
NM West_FIPS 3003 

8/081:6,000



Mines, Mills and Quarries Web Map
LACKEY HUBBELL 2R

Unit Letter: G, Section: 29, Town: 028N, Range: 01OW
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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



LACKEY HUBBELL 2R

Site Specific Hydrogeology

A visual site inspection confirming the information contained herein was performed on the well 'LACKEY 
HUBBELL 2R', which is located at 36.63583 degrees North latitude and 107.91498 degrees West longitude. 
This location is located on the Bloomfield 7.5' USGS topographic quadrangle. This location is in section 29 
of Township 28 North Range 10 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 Bloomfield, located 6.5 miles 
to the northwest. The nearest large town (population greater than 10,000) is Farmington, located 17.5 miles 
to the northwest (National Atlas). The nearest highway is US Highway 550, located 4.7 miles to the 
northwest. The location is on BLM land and is 8,036 feet from the edge of the parcel as notated in the BLM 
land status layer updated January 2008. This location is in the Upper San Juan. Colorado. New Mexico, 
Sub-basin. This location is located 1866 meters or 6120 feet above sea level and receives 10 inches of rain 
each year. The vegetation at this location is classified as Colorado Plateau Pinon-Juniper Woodland as per 
the Southwest Regional Gap Analysis Program.

The estimated depth to ground water at this point is 309 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 1,037 feet to the west and is classified by the USGS 
as an intermittent stream. The nearest perennial stream is 5,133 feet to the southeast. The nearest water 
body is 5,074 feet to the southeast. It is classified by the USGS as an intermittent lake and is 0.2 acres in 
size. The nearest spring is 20,960 feet to the southeast. 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 10,661 feet to the west. The nearest wetland is a 659.0 acre Ravine located 9,061 
feet to the southwest. The slope at this location is 3 degrees 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 'Doak-Sheppard-Shiprock 
association, rolling' and is well drained and not hydric with moderate erosion potential as taken from the 
NRCS SSURGO map unit, downloaded January 2008. The nearest underground mine is 18.8 miles to the 
west 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.
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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 
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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.
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