From: Randall Hicks

To: Bratcher, Mike, EMNRD; Warnell, Terry G.

Cc: Spencer Cox; Jerry Smith; dhicks@pettigrew.us; seddings@huitt-Zollars.com; "David Hamilton";
mike@rthicksconsult.com

Subject: Lime Rock - All Thorn MWFM Pit Permit Application - Part 1

Date: Wednesday, May 07, 2014 5:11:16 PM

Attachments: C-144-AppSiteSpecAppDtoGFinal.pdf

Mike

Here is the first of two transmissions. Paper copy will be shipped to OCD Artesia tomorrow.

Randall Hicks

RT Hicks Consultants
Office: 505-266-5004
Cell: 505-238-9515
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R. T. HickSs CONSULTANTS, LTD.

901 Rio Grande Blvd NW A Suite F-142 A Albuquerque, NM 87104 A 505.266.5004 A Fax: 505.266-0745
May 7, 2014

Mr. Mike Bratcher
NMOCD District 2

811 S. First Street

Artesia, New Mexico 88210
Via E-mail and US Mail

RE:  Lime Rock Resources II-A, L.P. (LRR-1I)
All Thorn MWFM Pit for Treated Produced Water

Dear Mike:

Enclosed is a C-144 permit application for a Multi Well Fluids Management Pit located at
Section 36 T17S R27E in Eddy County. The purpose of this pit is to facilitate the reuse of
produced water for well stimulation and well drilling in lieu of using fresh water.

A site inspection and literature review conducted by a professional geologist with decades
of field experience concludes that unstable ground does not exist within 1000 feet of the
location. Although OCD may not share this opinion, the design of the pit has incorporated
engineering measures to ensure that the pit's integrity is not compromised. These
engineering measured include, but are not limited to the following work elements which
will be overseen by a Registered Professional Engineer at Pettigrew and Associates:
e A geotechnical investigation consisting of site specific testing of materials and an
evaluation of construction methods
e Development of a set of construction recommendations and a standard of
performance that will be submitted to OCD prior to construction.
e Inspection and testing during construction to verify that the protocols are delivering
the standards of performance
e A final report summarizing the results of the construction inspection and testing
program

Perhaps the most important work element proposed in this application is a conference call
between the Professional Engineers of this project and the Professional Engineers from
OCD/EMNRD assigned to the evaluation of these engineering design measures. The
purpose of this call is to present this submission, discuss any comments/concerns of the
OCD Engineers and then provide a response to fill in any gaps identified in the phone
conference (see Design Plan).

Please note the following:

1. The application requests one variance from the prescriptive mandates of OCD
Rules. OCD has approved the use of the Hypernet drainage system in lieu of 2-feet
of compacted earth for part of the leak detection system for the Mack Round Tank
Permanent Pit.
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2. Note that the design drawings specify the secondary liner as “in accordance with
permit”. As stated in the Construction Plan, 60-mil HDPE material will be used as
the secondary liner in accordance with the Rule.

3. Attached is a description of the produced water treatment system. We understand
that OCD is interested in making a determination regarding the disposition of any
wastes generated by the treatment system with respect to compliance with OCD
Rules Part 36 and Part 34.

We believe this application is consistent with a recently approved application for the Yates
Dagger Draw MWFM pit. Therefore, we hope it can be approved without significant
delay. Lime Rock Resources will submit two additional variance requests in the near
future in an effort to improve the economics associated with the construction of this pit and
the subsequent conservation of fresh water resources. The two forthcoming variance
requests are associated with this application, but should be considered separately from this
permit application.

Please contact me if you have any questions regarding this submittal.

Sincerely,
R.T. Hicks Consultants

fodd ¥

Randall Hicks

Copy: Lime Rock Resources
State Land Office (surface owner)
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Project: All Thorn Multi-Well Fluid Management Pit
Eddy County, New Mexico

Date: May 1, 2014

A site review was conducted on April 3,
2014 to determine the acceptability of
existing site soil conditions for
construction of the All Thorn MWFM Pit
in accordance with NMAC 19.15.17.

The generalized subsurface conditions
based upon visual classifications are
comprised of silty clayey sands, < 10"
depth, underlain by caliche.

These findings are consistent with
previous Soils Investigations performed
by this firm in the area, observations at
the nearby Eddy County caliche pit

(Figure 2) as well as trench backfill on
location (Figure 1).

Based upon our experience with similar
conditions and our site observations,
we are confident that we will be able to
provide sound foundation
recommendations for the proposed pit
that meet the needs of the project.

Figure 1

Figure 2





Upon completion of geotechnical field investigation and laboratory testing, final recommendations
will be based upon additional site-specific data collected by Pettigrew.
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District | State of New Mexico ~ Form C-144
Revised June 6, 2013

é?ggicNt-ﬁrench Dr., Hobbs, NM 88240 Energy Minerals and Natural Resources

o e . For temporary pits, below-grade tanks, and

%1.1 S. F;Irft St Artesia, NM 88210 . Depart_ment .. multi-well fluid management pits, submit to the

%B e Astee M S 7410 Oil Conservation Division appropriate NMOCD District Office.

Distict IV 1220 South St. Francis Dr For permanet pits submit to the Santa Fe

1220 S. St. Francis Dr.. Santa Fe. NM 87505 ' ' Environmental Bureau office and provide a copy
o N : Santa Fe, NM 87505 to the appropriate NMOCD District Office.

Pit, Below-Grade Tank, or
Proposed Alternative Method Permit or Closure Plan Application

Type of action:  [_] Below grade tank registration

X Permit of a pit or proposed alternative method

] Closure of a pit, below-grade tank, or proposed alternative method

] Modification to an existing permit/or registration

] Closure plan only submitted for an existing permitted or non-permitted pit, below-grade tank,
or proposed alternative method

Instructions: Please submit one application (Form C-144) per individual pit, 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: Lime Rock Resources II-A, L.P. (LRRII) OGRID #: 277558

Address: 1111 Bagby Street, Suite 4600, Houston, TX 77002

Facility or well name: All Thorn MWFM Pit

API Number: OCD Permit Number:

U/L or Qtr/Qtr  NE/4 of SE/4 of Section __36 Township 17S Range _ 27E County: Eddy
Center of Proposed Design: Latitude 32.7875766 Longitude _104.2258098 NAD: [X]1927 [] 1983

Surface Owner: [] Federal [X] State [] Private [_] Tribal Trust or Indian Allotment

2.
X Pit:  Subsection F, G or J 0of 19.15.17.11 NMAC
Temporary: [] Drilling [] Workover

[ Permanent [] Emergency [] Cavitation [] P&A [X] Multi-Well Fluid Management Low Chloride Drilting Fluid [] yes [X] no
X Lined [J Unlined Liner type: Thickness 60 mil [ LLDPE[X] HDPE []PVC [] Other __ See Variance Request_

[ string-Reinforced 60 mil HDPE Primary Liner and Secondary Liner

Liner Seams: [X] Welded [] Factory [] Other Volume 160,500 bbl Dimensions: L 260 xW 260 xD 14 feet

3.
[] Below-grade tank: Subsection I of 19.15.17.11 NMAC

Volume: bbl Type of fluid:
Tank Construction material:

[ Secondary containment with leak detection [] Visible sidewalls, liner, 6-inch lift and automatic overflow shut-off
[ Visible sidewalls and liner [] Visible sidewalls only [] Other
Liner type: Thickness mil ] HDPE []JPVC [] Other

4,
[J Alternative Method:

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

5.

Fencing: Subsection D of 19.15.17.11 NMAC (Applies to permanent pits, temporary pits, and below-grade tanks)

[ Chain link, six feet in height, two strands of barbed wire at top (Required if located within 1000 feet of a permanent residence, school, hospital,
institution or church)

X1 Four foot height, four strands of barbed wire evenly spaced between one and four feet

X Alternate. Please specify Game fence
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6.
Netting: Subsection E of 19.15.17.11 NMAC (Applies to permanent pits and permanent open top tanks)

[ Screen [] Netting [X] Other Operator will evaluate need for netting as described in Construction/Design Plan

[ Monthly inspections (If netting or screening is not physically feasible)

7.
Signs: Subsection C of 19.15.17.11 NMAC

X 127x 247, 2” lettering, providing Operator’s name, site location, and emergency telephone numbers
[] Signed in compliance with 19.15.16.8 NMAC

8.
Variances and Exceptions:
Justifications and/or demonstrations of equivalency are required. Please refer to 19.15.17 NMAC for guidance.

Please check a box if one or more of the following is requested, if not leave blank:
X1 Variance(s): Requests must be submitted to the appropriate division district for consideration of approval.
[] Exception(s): Requests must be submitted to the Santa Fe Environmental Bureau office for consideration of approval.

9.
Siting Criteria (regarding permitting): 19.15.17.10 NMAC

Instructions: The applicant must demonstrate compliance for each siting criteria below in the application. Recommendations of acceptable source

material are provided below. Siting criteria does not apply to drying pads or above-grade tanks.

General siting

Ground water is less than 25 feet below the bottom of a low chloride temporary pit or below-grade tank.
- [I NM Office of the State Engineer - iWATERS database search; [ ] USGS; [[] Data obtained from nearby wells

Ground water is less than 50 feet below the bottom of a Temporary pit, permanent pit, or Multi-Well Fluid Management pit .
NM Office of the State Engineer - IWATERS database search; USGS; Data obtained from nearby wells See Figures 1 & 2

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. (Does not apply to below grade tanks) See Figure 5
- Written confirmation or verification from the municipality; Written approval obtained from the municipality

Within the area overlying a subsurface mine. (Does not apply to below grade tanks) See Figure 7
- Written confirmation or verification or map from the NM EMNRD-Mining and Mineral Division

Within an unstable area. (Does not apply to below grade tanks) See Figure 8 and discussion in application
- Engineering measures incorporated into the design; NM Bureau of Geology & Mineral Resources; USGS; NM Geological
Society; Topographic map

Within a 100-year floodplain. (Does not apply to below grade tanks) See Figure 9
- FEMA map

Below Grade Tanks

Within 100 feet of a continuously flowing watercourse, significant watercourse, lake bed, sinkhole, wetland or playa lake (measured
from the ordinary high-water mark).
- Topographic map; Visual inspection (certification) of the proposed site

Within 200 horizontal feet of a spring or a fresh water well used for public or livestock consumption;.
- NM Office of the State Engineer - iIWATERS database search; Visual inspection (certification) of the proposed site

Temporary Pit using Low Chloride Drilling Fluid (maximum chloride content 15,000 mg/liter)

Within 100 feet of a continuously flowing watercourse, or any other significant watercourse or within 200 feet of any lakebed, sinkhole,
or playa lake (measured from the ordinary high-water mark). (Applies to low chloride temporary pits.)
- Topographic map; Visual inspection (certification) of the proposed site

Within 300 feet from a occupied 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 200 horizontal feet of a spring or a private, domestic fresh water well used by less than five households for domestic or stock
watering purposes, or 300feet of any other fresh water well or spring, in existence at the time of the initial application.
NM Office of the State Engineer - IWATERS database search; Visual inspection (certification) of the proposed site

O Yes [
X NA

1 Yes X
[0 NA

[ YesX

1 Yes X

[ YesX
[ YesX

O Yes [

[ Yes[

O Yes [

[ Yes[

O Yes [
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Within 100 feet of a wetland.
- US Fish and Wildlife Wetland Identification map; Topographic map; Visual inspection (certification) of the proposed site [J Yes[] No

Temporary Pit Non-low chloride drilling fluid

Within 300 feet of a continuously flowing watercourse, or any other significant watercourse, or within 200 feet of any lakebed, sinkhole,
or playa lake (measured from the ordinary high-water mark).
- Topographic map; Visual inspection (certification) of the proposed site 1 Yes[] No

Within 300 feet 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. [ Yes[] No
Within 500 horizontal feet of a spring or a private, domestic fresh water well used by less than five households for domestic or stock
watering purposes, or 1000 feet of any other fresh water well or spring, in the existence at the time of the initial application;
- NM Office of the State Engineer - iWATERS database search; Visual inspection (certification) of the proposed site

[ Yes[] No
Within 300 feet of a wetland.
- US Fish and Wildlife Wetland Identification map; Topographic map; Visual inspection (certification) of the proposed site
[ Yes[] No
Permanent Pit or Multi-Well Fluid Management Pit
Within 300 feet of a 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 See Figure 3
[ Yes[X No
Within 1000 feet 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 See Figure 4
[ Yes[X No

Within 500 horizontal feet of a spring or a fresh water well used for domestic or stock watering purposes, in existence at the time of
initial application.

- NM Office of the State Engineer - iIWATERS database search; Visual inspection (certification) of the proposed site [ Yes X No
- See Figures 1 & 2

Within 500 feet of a wetland. [ Yes® N
- US Fish and Wildlife Wetland Identification map; Topographic map; Visual inspection (certification) of the proposed site See es 0

Figure 6

10.
Temporary Pits, Emergency Pits, and Below-grade Tanks Permit Application Attachment Checklist: Subsection B of 19.15.17.9 NMAC
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 (Below-grade Tanks) - based upon the requirements of Paragraph (4) of Subsection B of 19.15.17.9 NMAC

] Hydrogeologic Data (Temporary and Emergency Pits) - based upon the requirements of Paragraph (2) of Subsection B of 19.15.17.9 NMAC

[ siting Criteria Compliance Demonstrations - based upon the appropriate requirements of 19.15.17.10 NMAC

[] Design Plan - based upon the appropriate requirements of 19.15.17.11 NMAC

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

[] Closure Plan (Please complete Boxes 14 through 18, 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 Number: or Permit Number:

11.
Multi-Well Fluid Management Pit Checklist: Subsection B of 19.15.17.9 NMAC
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.

X] Design Plan - based upon the appropriate requirements of 19.15.17.11 NMAC Appendix A, B, and C

X Operating and Maintenance Plan - based upon the appropriate requirements of 19.15.17.12 NMAC Appendix D

X A List of wells with approved application for permit to drill associated with the pit. Appendix E

X Closure Plan (Please complete Boxes 14 through 18, if applicable) - based upon the appropriate requirements of Subsection C of 19.15.17.9 NMAC
and 19.15.17.13 NMAC Appendix F

X] Hydrogeologic Data - based upon the requirements of Paragraph (4) of Subsection B of 19.15.17.9 NMAC  Attached

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

[] Previously Approved Design (attach copy of design) ~ API Number: or Permit Number:
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12.

Permanent Pits Permit Application Checklist: Subsection B of 19.15.17.9 NMAC

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 19.15.17.9 NMAC

Siting Criteria Compliance Demonstrations - based upon the appropriate requirements of 19.15.17.10 NMAC
Climatological Factors Assessment

Certified Engineering 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
Quality Control/Quality Assurance Construction and Installation Plan

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

Freeboard and Overtopping Prevention Plan - based upon the appropriate requirements of 19.15.17.11 NMAC
Nuisance or Hazardous Odors, including H,S, Prevention Plan

Emergency Response Plan

Oil Field Waste Stream Characterization

Monitoring and Inspection Plan

Erosion Control Plan

Closure Plan - based upon the appropriate requirements of Subsection C of 19.15.17.9 NMAC and 19.15.17.13 NMAC

I

13.
Proposed Closure: 19.15.17.13 NMAC
Instructions: Please complete the applicable boxes, Boxes 14 through 18, in regards to the proposed closure plan.

Type: [ Drilling [] Workover [] Emergency [] Cavitation [] P&A [] Permanent Pit [] Below-grade Tank [X] Multi-well Fluid Management Pit
[ Alternative
Proposed Closure Method: [X] Waste Excavation and Removal
[] wWaste Removal (Closed-loop systems only)
[] On-site Closure Method (Only for temporary pits and closed-loop systems)
[ In-place Burial [] On-site Trench Burial
[J Alternative Closure Method

14.
Waste Excavation and Removal Closure Plan Checklist: (19.15.17.13 NMAC) Instructions: Each of the following items must be attached to the
closure plan. Please indicate, by a check mark in the box, that the documents are attached.

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

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

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

X 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 H of 19.15.17.13 NMAC

X Site Reclamation Plan - based upon the appropriate requirements of Subsection H of 19.15.17.13 NMAC

15.

Siting Criteria (regarding on-site closure methods only): 19.15.17.10 NMAC

Instructions: Each siting criteria requires a demonstration of compliance in the closure plan. Recommendations of acceptable source material are
provided below. Requests regarding changes to certain siting criteria require justifications and/or demonstrations of equivalency. Please refer to
19.15.17.10 NMAC for guidance.

Ground water is less than 25 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 [0 NA

Ground water is between 25-50 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 [0 NA

Ground water is more than 100 feet below the bottom of the buried waste. [J Yes[] No
- NM Office of the State Engineer - IWATERS database search; USGS; Data obtained from nearby wells O NA

Within 100 feet of a continuously flowing watercourse, or 200 feet of any other significant watercourse, lakebed, sinkhole, or playa [ Yes[] No

lake (measured from the ordinary high-water mark).
- 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
- Visual inspection (certification) of the proposed site; Aerial photo; Satellite image

Within 300 horizontal feet of a private, domestic fresh water well or spring used for domestic or stock watering purposes, in existence | [] Yes[] No
at the time of initial application.
- NM Office of the State Engineer - iIWATERS database; Visual inspection (certification) of the proposed site

Written confirmation or verification from the municipality; Written approval obtained from the municipality [ Yes ] No

Within 300 feet of a wetland.

US Fish and Wildlife Wetland Identification map; Topographic map; Visual inspection (certification) of the proposed site [ Yes[] No

Within incorporated municipal boundaries or within a defined municipal fresh water well field covered under a municipal ordinance
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adopted pursuant to NMSA 1978, Section 3-27-3, as amended.
- Written confirmation or verification from the municipality; Written approval obtained from the municipality [ Yes[J No

Within the area overlying a subsurface mine,
- Wiritten confirmation or verification or map from the NM EMNRD-Mining and Mineral Division [ Yes[] No

Within an unstable area.
- Engineering measures incorporated into the design; NM Burcau of Geology & Mineral Resources; USGS; NM Geological

Society; Topographic map [7 Yes[J No
Within a 100-year floodplain.
FEMA map O Yes[] No

16.
On-Site Closure Plan Checklist: (19.15.17.13 NMAC) Instructions: Each of the following items must be attached to the closure plan. Please indicate,
by a check mark in the box, that the documents are attached,

[] 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 E 0f 19.15.17.13 NMAC

Construction/Design Plan able) based upon the appropriate requirements of Subsection K 0f 19.15.17.11 NMAC
Construction/Design Plan ace burial of a drying pad) - based upon the appropriate requirements of 19.15.17.11 NMAC
Protocols and Procedures ¢ requirements of 19.15.17.13 NMAC

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

Waste Material Sampling Plan - based upon the appropriate requirements of 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)
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 H of 19.15.17.13 NMAC

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

OOO00O0O000o0

17
Operator Application Certification;
I hereby certify that the information submitted with this application is true, accurate and complete to the best of my knowledge and belief,

Name (Print) Snencer Cnx Title: Production Engineer
Signature: m /eé Date: 5/7/14
e-mail address: Telephone: 71

OCD Approval: [] Permit Application (including closure plan) [] Closure Plan (only) [] OCD Conditions (see attachment)
OCD Representative Signature Approval Date:

Title: OCD Permit Number:

Closure Report (required within 60 days of closure completion): 19.15.17.13 NMAC

Instructions: Operators are required to obtain an approved closure plan prior to implementing any closure activities and submitting the closure report.
The closure report is required to be submiltted to the division within 60 days of the completion of the closure activities. Please do not complete this
section gf the form until an approved closure plan has been obtained and the closure activities have been completed.

[ Closure Completion

20,
Closure Method:

[] Waste Excavation and Removal [] On-Site Closure Method [ Alternative Closure Method [] Waste Removal (Closed-loop systems only)
[ Ifdifferent from approved plan, please explain.

21,
Closure Report Attachment Checklist: Instructions: Each of the following items must be attached to the closure report. Please indicate, by a check
mark in the box, that the documents are attached.
[ Proof of Closure Notice (surface owner and division)
(] Proof of Deed Notice (required for on-site closure for private land only)
Plot Plan (for on-site closures and temporary pits)
Confirmation Sampling Analytical Results (if applicable)
Waste Material Sampling Analytical Results (required for on-site closure)
Disposal Facility Name and Permit Number
Soil Backfilling and Cover Installation
Re-vegetation Application Rates and Seeding Technique
Site Reclamation (Photo Documentation)
On-site Closure Location: Latitude Longitude NAD: [1927[] 1983

Ooooooa
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22.

Operator Closure Certification:

I hereby certify that the information and attachments submitted with this closure report is true, accurate and complete to the best of my knowledge and
belief. 1 also certify that the closure complies with all applicable closure requirements and conditions specified in the approved closure plan.

Name (Print): Title:
Signature: Date:
e-mail address: Telephone:
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Siting Criteria (19.15.17.10 NMAC)
All Thorn MWEM Pit, Section 36, T17S, R27E

Distance to Groundwater

Figure 1, Figure 2, and the discussion presented below demonstrates that groundwater
(fresh water as defined by NMOCD Rules) at the location is greater than 270 feet beneath
the Multi Wells Fluid Management (MWFM) Pit.

Figure 1 is an area geologic base map that depicts regional topography (metric contour units) and

includes the water wells located nearest to the MWFM pit site for which information is available,

regardless of how comprehensive or useful. It also shows:

1. The location of the MWFM pit as a solid blue rectangle

2. Water wells from the USGS database as a green triangle

3. Water wells from the New Mexico Office of the State Engineer (OSE) database as a small
blue triangle inside a colored circle that indicates the well depth (see Legend). Please note,
OSE wells are often miss-located in the WATERS database as older wells are plotted in the
center of the quarter, quarter, quarter, of the Section Township and Range. Topographic
maps and/or aerial photographs verified all of the OSE well locations included on this map.

4. Water wells, which are not documented in the public databases but were identified by field
inspection or other published reports are shown as a dot inside a color-coded (depth) square.
These wells are our internal Miscellaneous (Misc) database.

5. Depth to water and gauging dates from the most recent and reliable measurement for each
well is provided adjacent to the well symbol. It should be noted that in most cases the depth
to water provided by the OSE database are from drillers log notes estimated at the time of
completion, rather than actual field measurements.

Figure 2 is a regional topographic base map (metric contour units) that depicts the potentiometric

surface contours of the shallow-most aquifer at the MWFM pit site, labeled in feet above sea

level (ASL). The water wells plotted include the USGS database water wells from Figure 1 and

additional Misc database wells for which a reliable depth to water measurement has been

recorded for the regional aquifer/water-bearing zone (Permian Rustler, Salado Formation and

Artesia Group). Figure 2 also shows:

1. The location of the MWFM pit as a solid blue rectangle.

2. Groundwater elevations and gauging dates from the most recent available static water level
measurement for each well.

Hydrologic and Geologic Report

The proposed MWFM Pit is located in the Great Plains physiographic province. The Plains are
considered a Cenozoic depositional feature composed of erosional materials derived from the
eastern front of the Rocky Mountains and similarly aligned Basin and Range mountains to the
south including the Sacramento and Guadalupe Mountains.

Much of the Plains material that comprises the surface was deposited between 40 and 50 million
years ago (ma). With some uplift of the Plains, depositional rates slowed or ceased from 40 to 30
ma. Beginning 30 ma, additional deposition spreading from the north to the south and reworking
of the earlier materials resulted in the deposition of the Ogallala formation. The later formation
of the Pecos Valley by headward erosion due to either uplift to the west or solution/subsidence of
the valley resulted in partial stripping of material from the fronts of the mountains (Reeves,
1972). This action has left the Great Plains isolated from the mountain fronts.

© 2014 R.T. Hicks CONSULTANTS, LTD.
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Siting Criteria (19.15.17.10 NMAC)
All Thorn MWFEM Pit, Section 36, T17S, R27E

The MWFM Pit location is between the Mescalero rim, the western edge of the Great Plains
(Ogallala Formation), and the Pecos River. The above mentioned development of the Pecos
Drainage removed and reworked the remnants of the Ogallala formation between the Mescalero
rim and the Pecos River. This surface is called the Mescalero Plain and is composed of
relatively thin pediment deposits and alluvium of fluvial and eolian origins deposited on top of
weathered Triassic and Permian formations.

The MWFM Pit location is mapped as Permian Salado Formation (Psl on Figure 1, see Graphic
1). About 200 feet south of the location is the mapped east-west contact between the Salado
formation and Quaternary older alluvium (Qoa on Figure 1). Just west of the pit location, the
mapped contact swings to the southwest. Hence, east to south of the location is Quaternary
alluvium overlying the Salado Formation.

At the location and north and west of the location, at least several feet of caliche and soil exist on
top of both the Permian Salado Formation and the underlying Artesia Group (Psl and Pat on
Figure 1, see Graphic 2). The underlying Permian Artesia Group is exposed about 0.7 miles
west-southwest of the pit location by the topography which slopes downwards to the Pecos
River. The Permian Rustler Formation, overlying the Salado Formation, is a regional aquifer
that is exposed to the north-northeast of the site and provides water to wells east of the site. The
Rustler is not present at the proposed MWFM pit location.

Graphic 1: Looking south at wall of caliche pit about 0.4 miles southwest of MWFM Pit location. Three to
four feet of caliche and alluvium (Qoa) is above the black contact line and thickens to the east (left).The
western side of this caliche pit is mapped as Permian Salado Formation (Psl). The Salado Formation is
below the black line. The dashed red contact is between the Salado formation and the Artesia Group.
Some weathered limestone is exposed in the “red” layer on the lower pit walls and floor on the western
side of the caliche pit. The proposed MWFM Pit will be excavated within this cross section.
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Siting Criteria (19.15.17.10 NMAC)
All Thorn MWFEM Pit, Section 36, T17S, R27E

Graphic 2: Looking west at wall of caliche pit about 0.8 miles west-southwest of MWFM Pit location.
Three to four feet of caliche and soil exist on top of the Artesia Group (Pat).

The site location is in the southeast corner of Section 36 along a topographic high at an elevation
of about 3670 feet above sea level (asl). The western half of Section 36 is drained to the
northwest by Logan Draw with a gradient of about 290 feet/mile (0.05 foot/foot). The western
side of Sectionl (immediately south of Section 36 and the site location) is drained by Scoggin
Draw to the southwest with a gradient of about 310 feet/mile (0.06 foot/foot). Both Draws are
tributaries of the Pecos River approximately six miles to the west

On the topographic high are several small, shallow depressions that are not sufficiently deep to
register as closed topographic contours in Figure 3. These features are formed by the same
mechanism proposed for similar depressions observed east of the Mescalero Rim, on the
Ogallala Formation. According to Smith, (2003), small depressions initially form due to ancient
collapse of solution voids, such as within the soluble evaporite beds in the underlying Permian
Formations that lay deep below the Ogallala or, in the area of the M\WFM Pit, within the Salado
Formation and Artesia Group. As these surface irregularities/depressions collect surface water
during precipitation events, infiltration is obviously greater than for the adjacent slopes or
hilltops. Higher infiltration can result in dissolution of soluble material within the underlying
material and resultant slumping of the overlying soils — increasing the depth of the depression
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Siting Criteria (19.15.17.10 NMAC)
All Thorn MWEM Pit, Section 36, T17S, R27E

and widening the area of impact. This deepening and enlarging process is limited by amount of
rainfall and sediment inflow to the depression. Outside of these closed depressions, infiltration
and subsequent solution of caliche or other soluble materials is negligible (Sabin, 1995).

Hydrogeology of the Pit Location

Figure 2 shows a potentiometric surface of the area. The western edge of the Mescalero Plain is a
ground water divide between groundwater flowing west-southwest to the Pecos River and
ground water flowing south and southeast beneath the Mescalero Plain. Due to locally
complicated geology, groundwater gradients can vary. Groundwater does not exist everywhere
beneath the Mescalero Plain or everywhere within the Permian Formations exposed on the
western edge of the Mescalero Plain. At the location of the MWFM Pit, the groundwater data
suggests flow moves from east to west, toward the Pecos River. If groundwater exists at the site,
it would occur in the Artesia Group evaporites.

Depth to Water

Data from the wells closest to the MWFM pit location are explained below:

e At the Empire Abo Gas Plant, 2.1 miles west of the MWFM Pit location (see Figure 2),
groundwater monitoring wells at the Plant document a shallow, perched water body
within the Artesia Group that is clearly a result of Plant Activities (known leakage of
water lines). To the south of the Plant, shallow groundwater also exists in alluvium,
within Scoggins Draw. A monitoring well immediately north of the plant was a dry hole
to a depth of 200 feet.

e About 3 miles north of the site is Misc-21, a plugged and abandoned well observed in the
field and probably completed within the Artesia Group. Figure 1 shows a measured
depth to water of 115 feet and Figure 2 shows the water table elevation of 3357 (in 1954).

e About one mile west of Misc-21 is USGS-1520, an active windmill. This well is also
probably completed in the Artesia Group, was monitored by the USGS in 2013 and
shows a water table elevation of 3329.3. The data suggest a 28-foot decline in the water
table over the 60-year time between the 1954 measurement of the nearby Misc-21.
Adjacent to USGS-1520 is OSE well RA 07774 (Figure 1) with a depth to water of 50
feet in 1989. This suggests a 10-foot decline in the 24 year from 1989 to 2013, consistent
with rate of decline noted above.

e The closest well to the north of the site is Misc.-17 about 2.25 miles to the northeast.
Depth to water at Misc.-17 is recorded as more than 224.3 feet (ground water elevation of
3366.7). Misc.-17 is no longer a well as we field verified on our site visit of March 4,
2014. The windmill and some of the stock tank and plumbing are still present. The casing
could not be located. Misc-17 is on an exposure of Rustler Formation and could have
drawn water from this unit or from the underlying Artesia Group. We believe it unlikely
that this well draws water from the poor-quality Salado Formation.

e About 4.35 miles to the northeast and 4.0 miles to the southeast are two USGS wells,
USGS-1393 and USGS-1108. Ground water elevation at these two sites is 3499 asl
(1999) and 3355 asl (1999). Both of these wells draw water from the Rustler and are up
gradient of the MWFM Pit location as shown on the water table surface on Figure 1.
Resultant depths to water are 78.55 feet and 225.24 feet respectively.
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Siting Criteria (19.15.17.10 NMAC)
All Thorn MWEM Pit, Section 36, T17S, R27E

e Misc-18 is mapped as being slightly east of USGS-1393. We believe this well is the
same well as USGS-1393. If this is true, the data record a 33 foot decline in the water
table elevation — which is consistent with the estimated water table decline near Misc-21
to the northwest.

e Closest wells to the south are Misc.-59 and Misc.-60 located just east and west of the
Pecos Diamond Gas Plant, and are 2.35 miles and 1.95 miles away respectively. Ground
water elevation at Misc-59 is reported as 3517 with a depth to water of 81 feet (1948).
Ground water elevation at Misc-60 is reported as 3550 (1989) with a depth to water of 55
feet. These wells are pumped by windmills. Due to the pump construction, it was not
possible to obtain a measurement from these wells during our site visit of March 4, 2014.
We believe these wells are most likely completed in the Rustler Formation, like the
nearby USGS 1108 well.

As explained above, much of the data employed to create Figure 2 relies upon wells completed
in the Rustler Formation. The only documented wells with reasonable depth to water
measurements within the Artesia Group are at the Empire Abo Gas Plant, Misc-21 and USGS-
1520. We found no wells completed within the Salado Formation, which underlies the MWFM
Pit location. Although the projection of the water table elevation from these wells to the Salado
Formation beneath the MWFM Pit would benefit from more data, the available data do suggest
that the water table elevation map of Figure 2 is relatively accurate at the proposed pit site.

The MWFM Pit location is at an altitude of 3670 feet and is on a topographic high area along the
western rim of the Mescalero Plain. The water table surface shown in Figure 2 suggests a water
table elevation of about 3380, resulting in a calculated depth to water of 290 feet at the MWFM
Pit location.

Distance to Surface Water

Figure 3 and the site visit demonstrates that the location is not within 300 feet of a
continuously flowing watercourse, or 200 feet of any other significant watercourse or
lakebed, sinkhole, or playa lake (measured from the ordinary high-water mark).
e The nearest stream (intermittent) is a branch of Hart Canyon, more than 2000 feet north-
northeast of the pit location. Logan Draw is more than 2200 feet west of the pit location.
Other nearest streams (intermittent) include Logan Draw, and various tributaries. All are
at greater distances from the pit location (see Figure 2).
e There are no water bodies within 1.5 miles of the pit location.

Distance to Permanent Residence or Structures

Figure 4 and the site visit demonstrates that the location is not within 300 feet from a
permanent residence, school, hospital, institution, church, or other structure in existence at
the time of initial application.

e There is a gas pipeline facility more than 750 feet southwest of the pit location.

e All structures in the area are oil field infrastructure.
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Siting Criteria (19.15.17.10 NMAC)
All Thorn MWEM Pit, Section 36, T17S, R27E

Distance to Non-Public Water Supply

Figures 1 and Figure 2 demonstrates that the location is not within 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 feet of any other fresh water well or
spring, in existence at the time of initial application.

Figure 1 and 2 show the locations of all area water wells, active or plugged/abandoned
The nearest active well is Misc.-59 located more than 2 miles southeast of the location.
There are no known domestic water wells located within 1000 feet of the location.

No springs were identified within the mapping area (see Figure 3).

Distance to Municipal Boundaries and Fresh Water Fields

Figure 5 demonstrates that the location is not within incorporated municipal boundaries or
defined municipal fresh water well fields covered under a municipal ordinance adopted
pursuant to NMSA 1978, Section 3-27-3, as amended.

e The closest municipality is Artesia, NM approximately 10.5 miles to the northwest.

e The City of Carlsbad’s Double Eagle Wellfield is more than 23 miles to the northeast.

Distance to Wetlands

Figure 6 demonstrates the location is not within 500 feet of wetlands. This also qualifies the
location for in-place closure.
e The nearest designated wetland is a “freshwater pond” located 1.7 miles southeast of the
pit location.

Distance to Subsurface Mines

Figure 7 and our general reconnaissance of the area demonstrate that the nearest mines are
caliche pits. The location is not within an area overlying a subsurface mine.
e The nearest mapped caliche pit is located about 1.0 miles to the northeast.
e There is an active caliche pit whose northeastern corner is about 1600 feet to the
southwest of the pit location and is not part of the government database of mines.
e There are no subsurface mines in the area.

Distance to High or Critical Karst (Unstable) Areas

Figure 8a shows the location of the MWFM Pit with respect to BLM Karst areas using the
2013 map. A revised map will be available in July, 2014.

e The proposed MWFM pit location is currently mapped in a “High Potential” karst area.

e A north-south running boundary between “High Potential” karst and “Low Potential”
karst is located about 1.2 miles east of the site. The “Low Potential” karst is mapped on
the east side of County Road 206 (Illinois Camp road). Obviously, this boundary is not
based on strict geologic evidence.

e East of the junction of County Road 206 and US 82 (Lovington Highway), the boundary
between high and low Kkarst potential is US 82. North of the highway the karst potential
is high and south of the highway the potential is low. This “highway” karst boundary is
not based upon strict geologic evidence.
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Siting Criteria (19.15.17.10 NMAC)
All Thorn MWEM Pit, Section 36, T17S, R27E

e About 3 miles east of the junction of US 82 and County Road 206, the high potential-low
potential karst boundary runs north-south. Unlike the highway boundaries, this mapped
boundary is sub-parallel to the geologic contact between the exposed bedrock of the
Rustler Formation and the alluvial material. Refer to Figure 1 to see this geologic contact
in a regional view and examine Figure 8b, which plots karst potential and geology on the
same map.

e An examination of Figure 8b allows one to discern that the “highway boundaries” also
roughly correspond to the contact between alluvial material and underlying Salado (south
of US 82) or the lower Rustler (north of US 82).

e No evidence of solution voids were observed within the chosen pit location during the
field inspection.

e No evidence of unstable ground was observed within the chosen pit location.

e Solution slump features are observed near the proposed pit location where stormwater
temporarily flows or accumulates.

The BLM’s Cave Karst Potential Map of 2013 uses surveyed boundaries and highways to
separate karst potential area. These boundaries roughly correspond to the geologic contact
between exposed bedrock and alluvial material. Our examination of the area permit a conclusion
that low karst is mapped, in general, where the alluvial cover (especially caliche) is sufficiently
thick to substantially reduce the potential of unstable ground. We also know from our work
north of US 82 in areas mapped as low karst that solution collapse occurs where the alluvial
cover is relatively thin and precipitation accumulates in small depressions. Geology, not
highways, determines the potential for unstable ground. Field surveys by trained professionals,
not relatively coarse mapping tools, are required to determine if a location meets the criteria in
the Pit Rule for unstable ground.

The southern side of the proposed pit location is 500 feet north of a depression feature. This
feature temporarily collects overland flow during large precipitation events. Soils are finer
grained within this depression as these materials are carried into the depression during overland
flow events. There exist some small-scale, recent solution features within the deepest areas of
this depression (depth is 3 to 4 feet). The topographically high area selected for the pit location
does not contain such features. We consider this feature to be an example of a depression feature
as exist east of the Mescalero Rim and described earlier in the Geologic section.

Graphic 1 (see Page 2) is a photograph of the caliche pit wall located 0.4 miles southwest of the
MWFM Pit location. The proposed MWFM Pit will be excavated into material equivalent to the
upper eight feet of the caliche pit wall in Graphic 1.

At both caliche pits, we examined the pit floors. The closer pit (Graphic 1) is actively being
worked, and therefore the floor surface is covered with freshly, loosened material. At the more
distant caliche pit to the west (Graphic 2), vegetation is present on the pit floor indicating that it
has not been worked since before the mesquite and grass began growing. At neither location was
there evidence of subsidence features or instability.
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Siting Criteria (19.15.17.10 NMAC)
All Thorn MWEM Pit, Section 36, T17S, R27E

As mentioned above, a geotechnical study comprised of 3-4 borings will be conducted at the site.
Pettigrew and Associates will use the data from these borings and observations of the nearby
caliche pit to create a series of recommendations for the foundation of the pit. These
recommendations will be stamped by a New Mexico Professional Engineer and will address any
concerns regarding unstable ground.

Distance to 100-Year Floodplain
Figure 9 demonstrates that the location is within an area that has not yet been mapped by
the Federal Emergency Management Agency with respect to the Flood Insurance Rate 100-
Year Floodplain.
e Areas that are not mapped are generally considered minimal flood risk
e Our field inspection and examination of the topography permits a conclusion that the
location is not within any floodplain
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C-144 Supplemental Information: Operation and Maintenance Plan
Multi-Well Fluid Management Pit

Operating and Maintenance Procedures

Lime Rock Resources II-A, L.P. (Lime Rock) will operate and maintain the MWFM Pit to contain
liquids and solids (blow sand and minimal precipitates from the treated produced water) and
maintain the integrity of the liner system in a manner that prevents contamination of fresh water
and protects public health and the environment as described below. The purpose of the MWFM pit
is to facilitate recycling, reuse and reclamation of produced water derived from nearby oil and gas
wells listed in Appendix E. During periods when water for E&P operations is not needed, produced
water will discharge to one of the injection wells in the Lime Rock SWD system, which is also
listed in Appendix E.

The operation of the MWFM pit is summarized below.

A

Via pipeline, produced water generated from nearby oil and gas wells is delivered to a
treatment system located within the perimeter fence on the north side of the MWFM pit.
The treatment capacity of the proposed unit is about 8,000 bbls/day.

After initial treatment, the produced water flows into frac tanks which provide the required
residence time after treatment to remove H2S and certain other constituents, then
discharges into the pit

When required, treated produced water is removed from the pit for E&P operations. At this
time, treated produced water will be used for drilling beneath the fresh water zones
(beneath surface casing), for well stimulation (e.g. hydraulic fracturing) and other E&P
uses as approved by OCD.

Typically, one well will be stimulated during the same contractor mobilization event. Each
simulation requires about 120,000 bbls and each stimulation event occurs over a several
day period (set up-fracturing-demobilization). Because the pit cannot be 100% evacuated
of fluid and the treated produced water serves other E&P uses (e.g. drilling), the pit must
hold more than 120,000 bbls prior to each stimulation event.

A treatment rate of 8,000 bbl/day allows stimulation of two wells per month.

Whenever the maximum fluid capacity of the pit is reached, treatment and discharge to the
pit ceases (see Freeboard and Overtopping Plan, below)

The operation of the MWFM pit will follow the mandates listed below:

1.

2.

3.

The operator will not discharge into or store any hazardous waste (as defined by 40CFR
261 and NMAC 19.15.2.7.H.3) in the pits.
If the pit liner’s integrity is compromised above the water line, then the operator will repair
the damage within 48 hours of discovery.
If any penetration of the pit liner is visually identified below the normal high water mark of
the pit, then The operator will suspend operations of the pit, remove all liquid above the
damage or leak within 48 hours, notify the district office within 48 hours (phone or email)
of the discovery and repair the damage or replace the pit liner.
If any penetration of the pit liner is confirmed by sampling of fluid in the leak detection
system (see Inspection and monitoring plan), The operator will
a. Begin and maintain fluid removal from the leak detection/pump-back system
b. notify the district office within 48 hours (phone or email) of the discovery
c. Schedule a shut-down of produced water treatment/re-use, then
i. remove all liquids
ii. identify the location of the leak and
iii. repair the damage or replace the pit liner prior to continuing operation
The operator will report releases of fluid to the subsurface in a manner consistent with
NMAC 19.15.29

© 2014 R.T. Hicks Consultants Page 1





C-144 Supplemental Information: Operation and Maintenance Plan
Multi-Well Fluid Management Pit

6. Asshown in the engineering drawings (Appendix A), the injection and withdrawal or
treated and untreated produced water is accomplished through a piping system to prevent
liner damage.

7. Appendix A also demonstrates that the elevation and slopes of the pit prevent the collection
of surface water run-on.

8. No oil or floating hydrocarbon shall be present in the MWFM pit. In the on-site storage
building, the operator will maintain an oil absorbent boom to contain and remove oil from
the pit’s surface.

9. The operator will maintain the pit free of miscellaneous solid waste or debris.

10. The operator will maintain at least three feet of freeboard for the permanent pit and will use
a free-standing staff gauge to allow easy determination of the required 3-foot of freeboard.

11. The operator will ensure that all gates associated with the fence are closed and locked when
responsible personnel are not on-site.

Monitoring, Inspection, and Reporting Plan

When the pit holds fluid, the operator will inspect the pit daily and document such inspections until
the pit is closed. Daily inspections consist of

a. reading and recording the fluid height of staff gauges

b. recording any evidence that the pond surface shows visible oil

c. visually inspecting the pit’s exposed liners.

If a liner’s integrity is compromised, or if any penetration of the liner occurs above the water
surface, then the operator will notify the Artesia district office within 48 hours (phone or email).

After back-to-back stimulation of two wells, the fluid level in the pit should be relatively low and
the nature (e.g. jetting) of water that is actively leaving and/or entering the pit should be visible. At
this time, the daily inspection includes:
1. athorough examination of the liner (e.g. with binoculars) for any possible loss of integrity.
2. Watching the movement of fluid into and/or out of the pit to monitor any liner damage due
to fluid jets, vibration or other problems with the manifold system (see Design and
Construction Plan for data relating to this equipment).

Monthly, the operator will

A. Inspect diversion ditches and berms around the pit to check for erosion and collection of
surface water run-on.

B. For the first year, measure H,S concentrations on the down-wind side of the pit.

C. Inspect the leak detection system for evidence of damage or malfunction and monitor for
leakage (see Design and Construction Plan for data relating to this system).

D. inspect the pit for dead migratory birds and other wildlife. Within 30 days of discovery, the
operator will report such findings to the USFWS and to the Artesia Division district office
in order to facilitate assessment and implementation of measures to prevent incidents from
reoccurring.

The operator will maintain a log of all inspections and make the log available for the appropriate
Division district office’s review upon request. An example of the log is attached to this section of
the permit application.
e On a quarterly basis the operator will report the following information:
e Any reports of bird or wildlife mortality
e The location (UL, S, T, R), identifier (e.g. well/ APl number and volume of treated
produced water used for each hydraulic fracturing event
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e The volume of fresh water, if any, used for hydraulic fracturing
e The total volume of treated produced water and fresh water used in the quarter.

Freeboard and Overtopping Prevention Plan

The method of operation of the pit allows for maintaining freeboard with very few potential
problems. When the capacity of the pit is reached (3-feet of freeboard), the discharge of treated
produced water ceases and the produced water generated by nearby oil and gas wells is managed by
one of the injection wells identified in Appendix E.

If rising water levels suggest that 3-feet of freeboard will not be maintained, the operator will
implement one or more of the following options
I Cease discharging produced water scheduled for recycling to the pit
Il. Accelerate re-use of the treated produced water for purposes approved by the Division
Il Transfer treated produced water from the pit to one of the injection wells listed in
Appendix E

The reading of the staff gauge occurs daily. In order for the MWFM Pit to rise 1-foot above the
required 3-feet of freeboard (thus creating only 2-feet of freeboard) a total volume of at least 15,000
bbls of treated must enter the pit. At a treatment rate of 8,000 bbls/day, this 1-foot rise requires 2
days of discharge. Overtopping the pit would require six days of inattention, which is essentially
impossible, given the need to maintain the treatment unit.

Protocol for Leak Detection Monitoring, Fluid Removal and Reporting

As shown in Appendix A, the leak detection system includes a monitoring system. Any fluid
released from the primary liner will flow to the collection sump where fluid level monitoring is
possible at the monitoring riser pipe associated with the leak detection system (see Appendix A).
Lime Rock personnel will employ a portable electronic water level meter to determine if fluid exists
in the monitoring riser pipe. Obtaining accurate readings of water levels in a sloped pipe beneath a
pit can be a challenge. An electrician’s wire snake may be required to push the probe to the bottom
of the port and the probe may be fixed in a 2-inch PVC pipe “dry housing” to avoid false readings
due to water condensation on the pipe. There are many techniques to determine the existence of
water in the sumps — including low flow pumps.

If seepage from the pit into the leak detection system is suspected by a positive fluid level
measurement, the operator will

1. Re-measure fluid levels in the monitoring riser pipe on a daily basis for one week to
determine the rate of seepage.

2. Collect a water sample from the monitoring riser pipe to confirm the seepage is treated
produced water from the pit via field conductivity and chloride measurements.

3. Notify NMOCD of a confirmed positive detection in the system within 48-hours of
sampling (initial notification).

4. Install a pump into the monitoring riser pipe sump to continually (manually on a daily
basis or via automatic timers) remove fluids from the leak detection system into the pit
until the liner is repaired or replaced.

5. Dispatch a liner professional to inspect the portion of the pit suspected of leakage
during a “low water” monitoring event.

6. Provide NMOCD a second report describing the inspection and/or repair within 20
days of the initial notification
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If the point of release is obvious from the low water inspection, the liner professional will repair the
loss of integrity. If the point of release cannot be determined by the inspection, the liner
professional will develop a more robust plan to identify the point(s) of release. The inspection plan
and schedule will be submitted to OCD with the second report. The operator will implement the

plan upon OCD approval.
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Pit Inspection Form All Thorn MWFM Pit

Month Oct-14
Staff
Day Weekly | Low Water | Activity | Monthly | Gauge Comments
1-Wed
2 X 8.75 Gate unlocked upon arrival - notified Jerry Smith, no birds in pit
3 10
4 12
5 Water transfer to frac - pipes are good
6 Water transfer to frac - pipes are good
7 X 2.5 No visible liner problems
8 3
9 X 4 All OK - no oil on surface, no birds in pit
10 5
11 5
12 6
13 7
14 7.5
15 X 8 No fluid in leak detection, outer berm and stormater diversion OK, H2S - no alarm,
16 9
17 9
18 9.5
19 X 10 All OK
20 11
21 12
22 Water transfer to frac - no problems
23 Water transfer to frac - no problems
24 X 1.75 No visible liner problems
25 2.25
26 X 3.75 High wind -liner is good, no birds
27 4.75
28 5.5
29 6.75
30 7.75
31 8.5
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List of Wells with Approved APD'’s.

Well Name

EAGLE 34F FEDERAL #69
EAGLE 34| FEDERAL #62
EAGLE 34) FEDERAL #63
EAGLE 35 H FEDERAL #25
EAGLE 35F FEDERAL #24
COMPTON 5 P FEDERAL #4
HONDO 4 K FEDERAL #50
SIMON A 5 M FEDERAL #2
EAGLE 35L FEDERAL #23
EAGLE 26 N FEDERAL #6
EAGLE 33G FEDERAL #27
EAGLE 34N FEDERAL #64
EAGLE 35 A FEDERAL #21
EAGLE 35E FEDERAL #20
LOGAN 2C STATE #4
SIMON A 5 N FEDERAL #3
EAGLE 34G FEDERAL #67
EAGLE 34K FEDERAL #65
KITE 51 FEDERAL #4

EAGLE 34D FEDERAL #72
LOGAN 35! FEDERAL #17
LOGAN B 350 FEDERAL #10
MATTHEWS 25 FEDERAL #2
EAGLE 33N FEDERAL #31
EAGLE 35E FEDERAL #29
LOGAN 35) FEDERAL #20
EAGLE 261 FEDERAL #7
EAGLE 33J) FEDERAL #25
CHALK BLUFF FEDERAL #4
MALCO B 6 P FEDERAL #11
MATTHEWS 25 FEDERAL #3
FALCON 3G FEDERAL #32
EAGLE 330 FEDERAL #19
FALCON 3K FEDERAL #28
RESTLER STATE #1
RESTLER STATE #2
RESTLER STATE #3
RESTLER STATE #4
RESTLER STATE #5
JEFFERS 36 STATE #3
JEFFERS 36 STATE #4

APl #
30-015
30-015
30-015
30-015
30-015
30-015
30-015-
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015

41287
41285
41446
41697
41751
41439
41510
41640
41441
39564
41226
41213
40810
40809
40783
41436
41432
41433
41718
41216
41370
41435
41712
42263
42302
42247
42301
41264
41509
42319
41698
41466
39459
39948
31283
35973
37313
38514
40308
31541
34626





ENRON STATE #4
ENRON STATE #15
ENRON STATE #16
ANTHONEY STATE #2
STALEY STATE #2
STALEY STATE #4
STALEY STATE #9
STALEY STATE #12
STALEY STATE #16
STALEY STATE #17
STALEY STATE #20
STALEY STATE #24
KERSEY STATE #7
KERSEY STATE #8
ENRON STATE #21
NO BLUFF STATE COM #1
ANTHONEY STATE #1

30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015
30-015

32162
36978
38512
38234
31285
31287
36564
37673
40338
40026
40983
41065
42612
42613
42156
30907
37691
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C-144 Supplemental Information: Closure Plan
MWFM Pit & Caliche Mining Lease

The MWEFM pit is expected to contain a small volume of solids, the majority of which will be
windblown sand and dust with some mineral precipitates from the water.

Closure Notice

Lime Rock Resources II-A, L.P. (Lime Rock) will not commence closure without first obtaining
approval of the closure plan submitted with the C-144 application. To allow for review time and
site inspection, Lime Rock will notify the Division’s Santa Fe office at least 60 days prior to
cessation of operations and provide a proposed schedule for closure. Lime Rock will close the
permitted MWFM pit within 60 days of cessation of operation of the pit in accordance with an
approved closure plan.

At least 72 hours, but not more than one week, prior to any closure activities, Lime Rock will notify
the surface owner (State Land Office) by certified mail, return receipt requested. This notice will
include the project name and location description.

Excavation and Removal Closure Plan — Protocols and Procedures
1. Lime Rock will remove all liquids from the pits and either:
a. Dispose of the liquids in a division-approved facility (e.g. Round Tank SWD #1),
or
b. Recycle, reuse or reclaim the water for reuse in drilling and stimulation.
2. Lime Rock will remove all solid pit contents and synthetic pit liners and transfer
those materials to the following division-approved facility:

Disposal Facility Name: R360 Permit Number NM 01-0006
3. After the removal of the pit contents and liners, soils beneath the MWFM pit will be tested
as follows

a. Collect a five-point (minimum) composite from beneath the pit liner sample to include
any obviously stained or wet soils, or any other evidence of impact from the pits for
laboratory analyses for the constituents listed in Table | of 19.15.17.13 NMAC.

b. If any concentration is higher than the parameters listed in Table I, additional
delineation may be required and closure activities will not proceed without Division
approval.

4. If all constituents’ concentrations are less than or equal to the parameters listed in Table I,
then Lime Rock will proceed to backfill the former pit location in accordance with the Soil
Cover Design (below) with non-waste containing, uncontaminated, earthen material
blended to the surrounding topography and arranged in a manner that prevents surface
erosion.

5. Re-vegetation as outlined below

Soil Cover Design
If required by the surface owner, Lime Rock will backfill the former pit locations and the soil cover
will consist of
1. At least 3-feet of compacted, uncontaminated, non-waste containing earthen fill with
chloride concentrations less than 600 mg/kg as analyzed by EPA Method 300.0.
2. Either the background thickness of topsoil or one foot of suitable material to establish

vegetation at the site, whichever is greater, over the 3-foot earth material.
3. Contours to blend with the surrounding topography and to prevent erosion of the cover
and ponding over the cover.

©2014 R.T. Hicks Consultants. Page 1





C-144 Supplemental Information: Closure Plan
MWFM Pit & Caliche Mining Lease

Closure Documentation

1. Within 60 days of closure completion, Lime Rock will submit a closure report on form C-
144, with necessary attachments to document all closure activities including sampling
results; information required by 19.15.17 NMAC; a plot plan; and details on back-filling,
capping and covering, where applicable.

2. Inthe closure report, Lime Rock will certify that all information in the report and
attachments is correct and that Lime Rock has complied with all applicable closure
requirements and conditions specified in the approved closure plan.

Reclamation and Re-vegetation
As required by the surface owner, Lime Rock will reclaim to a safe and stable condition that existed
prior to oil and gas operations and that blends with the surrounding undisturbed area

Areas not reclaimed as described herein due to their use in production or drilling operations will be
stabilized and maintained to minimize dust and erosion.

For all areas disturbed by the closure process that will not be used for production operations or
future drilling, the Lime Rock will

1. Replace topsoils and subsoils to their original relative positions

2. Grade so as to achieve erosion control, long-term stability and preservation of surface
water flow patterns

3. Reseed in the first favorable growing season following closure

Re-vegetation and reclamation plans imposed by the surface owner will be outlined in
communications with the OCD.

Lime Rock will notify the Division when the surface grading work element of reclamation is
complete.

Lime Rock will notify the Division when the site meets the surface owner’s requirements or
exhibits a uniform vegetative cover that reflects a life-form ratio of plus or minus fifty percent
(50%) of pre-disturbance levels and a total percent plant cover of at least seventy percent (70%) of
pre-disturbance levels, excluding noxious weeds.
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Statement Explaining Why the Applicant Seeks a Variance
The prescriptive mandates of the Rule that are the subject of this variance request are the following
subsections of 19.15.17.11.J:

(8) The operator shall place a leak detection system between the upper and lower geomembrane
liners that consists of two feet of compacted soil with a saturated hydraulic conductivity of 1 x
10-5 cm/sec or greater to facilitate drainage. The leak detection system shall consist of a properly
designed drainage and collection and removal system placed above the lower geomembrane liner
in depressions and sloped to facilitate the earliest possible leak detection. The operator may
install alternative methods that the appropriate division’s district office approves.

With respect to the leak detection system, the current standard of care for lagoon leak detection is
synthetic drainage material (not compacted soil), similar to the 200-mil GSE Hypernet which is proposed
in this application. The Hypernet is easier to install and is less expensive than the prescribed method of
the Rule. This request was recently approved by OCD for the Mack Energy Round Tank Permanent Pit.

Demonstration That the Variance Will Provide Equal or Better

Protection of Fresh Water, Public Health and the Environment.
With respect to the use of the 200-mil Hypernet drainage system in lieu of 2-feet of compacted
soil, we believe the table below that contrasts the two systems provides ample demonstration.

Geonet Hypernet Compacted Soil

Installation does not put strain on Equipment and compaction can stress secondary liner
secondary liner

Hydraulic conductivity is Hydraulic conductivity can vary based upon the nature of the
homogeneous and isotropic compaction and percent fines in a given load of placed soil

Fluid transmissivity is 2 x 10° m%/sec | Mandated transmissivity is 6 x 10 ® m?/sec

Settling after loading/unloading pit Settling after loading/unloading pit with fluid could be
with fluid should be minimal measureable, creating liner strain and changes in flow patterns
to the detection system

The variance request to use the Hypernet drainage system in lieu of 2-feet of compacted soil is
exactly the same as the recently-approved exception request by Mack Energy for the Round
Tank Permanent Pit.
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