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PART 36

PERMIT

APPLICATION

April 22, 2013



Jones, Brad A., EMNRD

From: Grant Jackson <Glackson@naismith-engineering.com>

Sent: Monday, April 22, 2013 7:24 AM

To: Jones, Brad A, EMNRD

Cc Zach Davis; Clayton McDonald

Subject: R360 Avalon Transfer Facility

Attachments: Part 36 Checklist 2012_1004-Completed.pdf; Part 36 Checklist 2012_1004-

Completed.xlsx

Brad,

As referenced in my e-mail on Friday, attached is my attempt at completing the checklist. The hard copy of the
application should be arriving this morning. There is a flash drive in the front cover with an electronic copy of the
application. Please contact me if you have any questions.

Grant A. Jackson, P.E.
Naismith Engineering, Inc.
(TBPE Firm No. F-355)
4501 Gollihar Road
= - Corpus Christi, Texas 78411

gg}&ﬂgﬂ (800) 677-2831
(361) 814-9900
(361) 549-7005 Cell Phone



PART 1

19.15.36.8 NMAC - SURFACE WASTE MANAGEMENT FACILITY PERMITS AND APPLICATION REQUIREMENTS:

location in relation to governmental surveys (quarter-quarter section, township and
range);

highways or roads giving access to the surface waste management facility site;
watercourses;

fresh water sources, including wells and springs; and

inhabited buildings within one mile of the site’s perimeter;

Landfili: 36.13.B(1-6)
Landfarm: 36.13.B(1-6)
Ponds/Pits: 36.13.B(1-6)
Plat:

Landfill: 36.13.C
Landfarm: 36.13.C
Ponds/Pits: 36.13.C

Permit Application Requirements OCD Comments Location in Application
36.8C. Application requirements for new facilities, major modifications and Form C-137 included after cover letter
permit renewals.

'An applicant or operator shall file an application, form C-137, for a permit for a new

surface waste management facility, to modify an existing surface waste

management facility or for permit renewal with the environmental bureau in the

division’s Santa Fe office.

The application shall include:

(1) the names and addresses of the applicant and principal officers and owners Attachment 7

of 25 percent or more of the applicant;

(2) a plat and topographic map showing the surface waste management facility's Topographic Map: Attachment 8, Appendix 8-2

(3) the names and addresses of the surface owners of the real property on which
the surface waste management facility is sited and surface owners of the real
property within one mile of the site’s perimeter;

Landfill: 36.13.C
Landfarm: 36.13.C
Ponds/Pits: 36.13.C

Attachment 9

(4) a description of the surface waste management facility with a diagram
indicating the location of fences and cattle guards, and detailed
construction/installation diagrams of pits, liners, dikes, piping, sprayers,
tanks, roads, fences, gates, berms, pipelines crossing the surface waste
management facility, buildings and chemical storage areas;

Written Description:

Map/Diagram:

36.13.1 fencing;
Construction/Installation Diagrams:
Landfill: 36.13.] fencing;

36.14.C(10) external piping

Landfarm: 36.13.| fencing;

36.15.C(1) berms;

Ponds/Pits: 36.13.1 fencing;

36.17.A dike protection and integrity and fluid collection and
removal system;

36.17.C(3) fencing and netting;

Attachment 10, with Appendices 10-1 & 10-2

(5) engineering designs, certified by a registered professional engineer, including
technical data on the design elements of each applicable treatment, remediation
and disposal method and detailed designs of surface impoundments;

Engineered Drawings:

Landfill: 36.14.C; D; E; F;

Landfarm: 36.15.C(1) berms; 36.15.C(10)

Ponds/Pits: 36.17.A design plan, leak detection system,;
36.17.B(1-12); 36.17.B(4); 36.17.C(4) spray system;
36.17.C(5)

skimmer pit or tank; 36.17.D;

Technical Data/Specifications:

Landfill: 36.14.C; D; E; F;

Landfarm: 36.15.C(10)

Ponds/Pits: 36.17.A leak detection system, liner
specifications; 36.17.B(1-12); 36.17.B(4); 36.17.C(4) spray
system; 36.17.C(5) skimmer pit or tank; 36.17.D;

Attachment 11

19.15.36.8 NMAC - SURFACE WASTE MANAGEMENT FACILITY
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(6) a plan for management of approved oil field wastes that complies with the
applicable requirements contained in

19.15.36.13 NMAC (Siting and Operational Requirements — See Part 2 below),
19.15.36.14 NMAC (Landfills — See Part 3 below),

19.15.36.15 NMAC (Landfarms — See Part 4 below),

and 19.15.36.17 NMAC (Ponds - See Part 5 below);

Waste Management Plan:

Landfili: 36.13.D; E; F; G; H; 36.14.A;

Landfarm: 36.13.0; E; F; G; H; 36.15.A; B; C(1-10); D; E; F;
G; H;

Ponds/Pits: 36.13.D; F; G; H; 36.17.A waste streams and
chemical analysis;

36.17.C(5) skimmer pit or tank;

Attachment 12, Attachment 21

(7) an inspection and maintenance plan that complies with the requirements
contained in Subsection L of 19.15.36.13 NMAC;

36.13L. Each operator shall have an that includes the following:

(1) monthly inspection of leak detection sumps including sampling if fluids are
present with analyses of fluid samples furnished to the division; and maintenance of
records of inspection dates, the inspector and the leak detection system’s status;

(2) semi-annual inspection and sampling of monitoring wells as required, with
analyses of ground water furnished to the division; and maintenance of records of
inspection dates, the inspector and ground water monitoring wells’ status; and

(3) inspections of the berms and the outside walls of pond levees quarterly
and after a major rainfall or windstorm, and maintenance of berms in such a manner
as to prevent erosion.

Inspection and Maintenance Plan;

Landfill: 36.14.B; 36.14.G.(7};

Landfarm: 36.15.C(1) berms

Ponds/Pits: 36.17.A freeboard and overtopping, monitoring
and inspection plan;

and erosion control; 36.17.C(1-2)

36.8C(7) adopts 36.13L (items 1 -3 in italics).

Attachment 13

(8) a hydrogen sulfide prevention and contingency plan that complies with those
provisions of 19.15.11 NMAC that apply to surface waste management facilities;

Hydrogen Sulfide Prevention and Contingency Plan:
19.15.11.2; 19.15.11.9-10; 19.15.11.12-14; 19.15.11.16

36.8C(8) requires Operator to Comply with Part 11 (H2S)..
Does not apply unless Operators tests for >100 ppm H2S.

Attachment 14

(9) a closure and post closure pian, including a responsible third party contractor's
cost estimate, sufficient to close the surface waste management facility in a
manner that will protect fresh water, public health, safety and the environment (the
closure and post closure plan shall comply with the requirements contained in
Subsection D of 19.15.36.18 NMAC); (See Part 6 below).

Closure and Post Closure Plan:

Landfill: 36.13.0; 36.14.A.(8); 36.18.A; 36.18.D(2-3); 36.18.G;
Landfarm: 36.13.N; 36.15.F; G; H; 36.18.A; 36.18.D(4);
36.18.F; 36.18.G;

Ponds/Pits: 36.13.N; 36.17.A

closure plan; 36.17.E; 36.18.A; 36.18.E; 36.18.F; 36.18.G;

Qil Treating Plant: 36.18.A; 36.18.D(1); 36.18.G;

36.8C(9) adopts 36.18. See Part 6 below.

Attachment 15

(10) a contingency plan that complies with the requirements of Subsection N of
19.15.36.13 NMAC and with NMSA 1978, Sections 12-12-1 through 12-12-30, as
amended;

Contingency Plan:

Landfill: 36.13.N

Landfarm: 36.13.N

Ponds/Pits: 36.13.N; 36.17.A emergency response plan;

36.8C(10) adopts 36.13N. See Part 2 below.

Attachment 16

(11) a plan to control run-on water onto the site and run-off water from the site
that complies with the requirements of Subsection M of 19.15.36.13 NMAC;

Stormwater Run-on/off Control Plan:
Landfill: 36.13.M;

Landfarm: 36.13.M; 36.15.C(1);
Ponds/Pits: 36.13.M;

36.8C(11) adopts 36.13M. See Part 2 below.

Attachment 17

19.15.36.8 NMAC - SURFACE WASTE MANAGEMENT FACILITY
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(12) in the case of an application to permit a new or expanded landfill, a leachate |Leachate Collection/Management Plan: N/A
management plan that describes the anticipated amount of leachate that will be Landfill: 36.18.D(3)(a);
generated and the leachate’s handling, storage, treatment and disposal, including
final post closure options; 36.8C(12) adopts 36.14C(5), (6), & (10) and 36.14F . See
Part 3 below.
(13) in the case of an application to permit a new or expanded landfiil, a gas safety|Landfill Gas Safety Management Plan: N/A
management plan that complies with the requirements of Subsection O of Landfill: 36.13.0; 36.14.G; H;
19.15.36.13 NMAC;
36.8C(13) adopts 36.130. See Part 2 below.
(14) a best management practice plan to ensure protection of fresh water, public Attachment 20
health, safety and the environment;
(15) geological/hydrological data including: Ponds/Pits: 36.17.A hydrologic report Attachment 22

(a) a map showing names and location of streams, springs or other watercourses,
and water wells within one mile of the site;

Landfill: 36.13.B(1-2);
Landfarm: 36.13. B(1-2);
Ponds/Pits: 36.13. B(1-2);

Attachment 8, Appendix 8-2

(b) laboratory analyses, performed by an independent commercial laboratory, for
major cations and anions; BTEX; RCRA metals; and TDS of ground water samples
of the shallowest fresh water aquifer beneath the proposed site;

Attachment 22, Appendix D

(c) depth to, formation name, type and thickness of the shallowest fresh water
aquifer;

Landfill: 36.13.A.(1);
Landfarm: 36.13.A.(2); 36.13.A.(3);
Ponds/Pits: 36.13.A.(5);

Attachment 22, Section 3

(d) soil types beneath the proposed surface waste management facility, including a
lithologic description of soil and rock members from ground surface down to the top
of the shallowest fresh water aquifer;

Attachment 10, Section 2.8, Attachment 22, Section 2.3

(e) geologic cross-sections;

Attachment 22, Figures 6 & 7

(f) potentiometric maps for the shallowest fresh water aquifer; and

Attachment 22

(g) porosity, permeability, conductivity, compaction ratios and swelling
characteristics for the sediments on which the contaminated soils will be placed;

Attachment 22, Appendix C

(16) certification by the applicant that information submitted in the application is
true, accurate and complete to the best of the applicant's knowledge, after
reasonable inquiry; and

Form C-137 included after cover letter

(17) other information that the division may require to demonstrate that the
surface waste management facility’s operation will not adversely impact fresh water,
public health, safety or the environment and that the surface waste management
facility will comply with division rules and orders.

No additional information requested at this time

PART 2

19.15.36.13 NMAC - SITING AND OPERATIONAL REQUIREMENTS APPLICABLE
TO ALL PERMITTED SURFACE WASTE MANAGEMENT FACILITIES:

19.15.36.8 NMAC - SURFACE WASTE MANAGEMENT FACILITY
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36.13 A. Depth to ground water. 19.15.36.8.C(15)(c) depth to, formation name, type and Attachments 21 and 22
(1) No landfill shall be located where ground water is less than 100 feet below the |thickness of the shallowest fresh water aquifer;
lowest elevation of the design depth at which the operator will piace oii field waste.
(2) No landfarm that accepts soil or drill cuttings with a chloride concentration that
exceeds 500 mg/kg shall be located where ground water is less than 100 feet below
the lowest elevation at which the operator will place oil field waste. See Subsection
A of 19.15.36.15 NMAC for oil field waste acceptance criteria.

(3) No landfarm that accepts soil or drill cuttings with a chloride concentration that
is 500 mg/kg or less shall be located where ground water is less than 50 feet below
the lowest elevation at which the operator will place oil field waste.

(4) No small landfarm shall be iocated where ground water is less than 50 feet
below the lowest elevation at which the operator will place oil field waste.

(5) No other surface waste management facility shall be located where ground
water is less than 50 feet below the lowest elevation at which the operator will place

oil field waste.

36.13 B. Siting Requirements: No surface waste management facility shall be [19.15.36.8.C(2) topographic map Attachment 21
located: 19.15.36.8.C(15)(a) a map showing names and location of

(1) within 200 feet of a watercourse, lakebed, sinkhole or playa lake; streams, springs or other watercourses, and water wells within

(2) within an existing wellhead protection area or 100-year floodplain; one mile of the site;

(3) within, or within 500 feet of, a wetland;

(4) within the area overlying a subsurface mine;

(5) within 500 feet from the nearest permanent residence, school, hospital, institution
or church in existence at the time of initial application; or

(6) within an unstable area, unless the operator demonstrates that engineering
measures have been incorporated into the surface waste management facility
design to ensure that the surface waste management facility’s integrity will not be
compromised.

36.13 C. Size: No surface waste management facility shall exceed 500 acres. 19.15.36.8.C(2) plat Attachment 21

36.13 D. Form C-133: The operator shall not accept oil field wastes transported by [19.15.36.8.C(6) waste management plan Attachment 12
motor vehicle at the surface waste management facility unless the transporter has a
form C-133, authorization to move liquid waste, approved by the division.

36.13 E. The operator shall not place oil field waste containing free liquids in a 19,15.36.8.C(6) waste management plan N/A
landfill or landfarm cell. The operator shall use the paint filter test, as prescribed by
the EPA (EPA SW-846, method 9095) to determine conformance of the oil field
waste to this criterion.

36.13 F. Surface waste management facilities shall accept only exempt or non-  ]19.15.36.8.C(6) waste management plan Attachment 12
hazardous waste, except as provided in Paragraph (3) of Subsection F of
19.15.36.13 NMAC.

The operator shall not accept hazardous waste at a surface waste management
facility.

The operator shall not accept wastes containing NORM at a surface waste
management facility except as provided in 19.15.35 NMAC.

19.15.36.8 NMAC - SURFACE WASTE MANAGEMENT FACILITY R360 Avalaon Transfer Facility
PERMITS AND APPLICATION REQUIREMENTS Page 4 of 23 April 19, 2013



(1) Exempt oil field wastes.

The operator shall require a certification on form C-138, signed by the generator or
the generator's authorized agent, that represents and warrants that the oil field
wastes are generated from oil and gas exploration and production operations, are
exempt waste and are not mixed with non-exempt waste.

The operator shall have the option to accept such certifications on a monthly, weekly
or per load basis.

The operator shall maintain and shall make the certificates available for the
division’s inspection.

Attachment 12

(2) Non-exempt, non-hazardous, oil field wastes.

The operator shall require a form C-138, oil field waste document, signed by the
generator or its authorized agent.

This form shall be accompanied by acceptable documentation to determine that the
oil field waste is non-hazardous.

Attachment 12

(3) Emergency non-oil field wastes.

The operator may accept non-hazardous, non-oil field wastes in an emergency if
ordered by the department of public safety.

The operator shall compiete a form C-138, oil field waste document, describing the
waste, and maintain the same, accompanied by the department of public safety
order, subject to division inspection.

Attachment 12

36.13 G. Records:

The operator of a commercial facility shall maintain records reflecting the
generator, the location of origin, the location of disposal within the commercial
facility, the volume and type of oil field waste, the date of disposal and the hauling
company for each load or category of il field waste accepted at the commercial
facility.

The operator shall maintain such records for a period of not less than five years
after the commercial facility's closure, subject to division inspection.

19.15.36.8.C(6) waste management plan

Attachment 12

36.13 H.

Disposal at a commercial facility shall occur only when an attendant is on duty
unless loads can be monitored or otherwise isolated for inspection before disposal.
The surface waste management facility shall be secured to prevent unauthorized
disposal.

Attachment 12

36.13 1.

To protect migratory birds, tanks exceeding eight feet in diameter, and exposed
pits and ponds shall be screened, netted or covered.

Surface waste management facilities shall be fenced in a manner approved by the
division.

Attachments 11 and 12

36.13 J. Sign:

Surface waste management facilities shall have a sign, readable from a distance of
50 feet and containing the operator’'s name; surface waste management facility
permit or order number; surface waste management facility location by unit letter,
section, township and range; and emergency telephone numbers.

Attachment 12

36.13 K. The operators shall comply with the spill reporting and corrective action
provisions of 19.15.30 NMAC or 19.15.29 NMAC.

Attachment 12

19.15.36.8 NMAC - SURFACE WASTE MANAGEMENT FACILITY
PERMITS AND APPLICATION REQUIREMENTS
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36.13 L. Each operator shall have an inspection and maintenance plan that
includes the foliowing:

(1) monthly inspection of leak detection sumps including sampling if fluids are
present with analyses of fluid samples furnished to the division; and maintenance of
records of inspection dates, the inspector and the leak detection system’s status;
(2) semi-annual inspection and sampling of monitoring wells as required, with
analyses of ground water furnished to the division; and maintenance of records of
inspection dates, the inspector and ground water monitoring wells’ status; and

(3) inspections of the berms and the outside walls of pond levees quarterly and
after a major rainfall or windstorm, and maintenance of berms in such a manner as
to prevent erosion.

19.15.36.8.C(7) inspection and maintenance plan This
requirement is duplicative of C7 above.

Attachment 13

36.13 M. Each operator shall have a plan to control run-on water onto the site and
run-off water from the site, such that:

(1) the run-on and run-off control system shall prevent flow onto the surface waste
management facility’s active portion during the peak discharge from a 25-year
storm; and

(2) run-off from the surface waste management facility’s active portion shall not be
allowed to discharge a pollutant to the waters of the state or United States that
violates state water quality standards.

19.15.36.8.C(11) stormwater run on/off management plan

Attachment 17

36.13 N. Contingency plan.
Each operator shall have a contingency plan. .... The contingency plan for
emergencies shall:

19.15.36.8.C(10) contingency plan

For Admin Completeness Determination (ACD), accept any
attachment labeled Contingency Plan. Details will be part of
Technical Review.

Attachment 16

(1) describe the actions surface waste management facility personnel shall take in
response to fires, explosions or releases 1o air, soil, surface water or ground water of
contaminants or oil field waste containing constituents that could threaten fresh
water, public health, safety or the environment;

Attachment 16

(2) describe arrangements with local police departments, fire departments,
hospitals, contractors and state and local emergency response teams to
coordinate emergency services;

Attachment 16

(3) list the emergency coordinator’s name; address; and office, home and mobile
phone numbers (where more than one person is listed, one shall be named as the
primary emergency coordinator);

Attachment 16

(4) include a list, which shall be kept current, of emergency equipment ...
containing a physical description of each item on the list and a brief outline of its
capabilities;

Attachment 16

(5) include an evacuation plan ....

Attachment 16

(6) include an evaluation of expected contaminants, expected media ....

Attachment 16

(7) list where copies of the contingency plan will be kept, which shall include the
surface waste management facility; local police departments, fire departments and
hospitals; and state and local emergency response teams;

Attachment 16

19.15.36.8 NMAC - SURFACE WASTE MANAGEMENT FACILITY
PERMITS AND APPLICATION REQUIREMENTS
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(8) indicate when the contingency plan will be amended, which shall be within five
working days whenever:  (a) the surface waste management facility permit is
revised or modified;  (b) the plan fails in an emergency;  (c) the surface waste
management facility changes design, construction, operation, maintenance or other
circumstances in a way that increases the potential for fires, explosions or releases
of oil field waste constituents that could threaten fresh water, public health, safety or
the environment or change the response necessary in an emergency;  (d) the list
of emergency coordinators or their contact information changes; or  (e) the list of
emergency equipment changes;

Attachment 16

(9) describe how the emergency coordinator or the coordinator's designee,
whenever there is an imminent or actual emergency situation, will immediately; (a)
activate internal surface waste management facility alarms or communication
systems, where applicable, to notify surface waste management facility personnel;
and (b) notify appropriate state and local agencies with designated response
roles if their assistance is needed;

Attachment 16

(10) describe how the emergency coordinator, whenever there is a release, fire or
explosion, will immediately identify the character, exact source, amount and extent
of released materials and describe how the emergency coordinator will concurrently
assess possible hazards to fresh water, public health, safety or the environment that
may result from the release, fire or explosion;

Attachment 16

(11) describe how, if the surface waste management facility stops operations in
response to fire, explosion or release, the emergency coordinator will monitor for
leaks, pressure buildup, gas generation or rupture in valves, pipes or the equipment,
wherever this is appropriate;

Attachment 16

(12) describe how the emergency coordinator, immediately after an emergency, will
provide for treating, storing or disposing of recovered oil field waste, or other
material that results from a release, fire or explosion at a surface waste
management facility;

Attachment 16

(13) describe how the emergency coordinator will ensure that no oil field waste,
which may be incompatible with the released material, is treated, stored or
disposed of until cleanup procedures are complete; and

Attachment 16

(14) provide that the emergency coordinator may amend the plan during an
emergency as necessary to protect fresh water, public health, safety or the
environment.

Attachment 16

36.13 O. Gas safety management plan.
Each operator ... a landfill shall have a gas safety management plan....
The plan shall also include final post closure monitoring and control options.

19.15.36.8.C(13) gas safety management plan

For ACD, accept any attachment labeled Gas Safety
Management Plan.

N/A

36.13 P. Training program.

Each operator shall conduct an annual training program for key personnel that
includes general operations, permit conditions, emergencies proper sampling
methods and identification of exempt and non-exempt waste and hazardous waste.
The operator shall maintain records of such training, subject to division inspection,
for five years.

For ACD, accept any attachment labeled Training Program

Attachment 12

PART 3

19.15.36.14 NMAC - SPECIFIC REQUIREMENTS APPLICABLE TO LANDFILLS

36.14A. General operating requirements. _

19.15.36.8 NMAC - SURFACE WASTE MANAGEMENT FACILITY
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(1) The operator shall confine the landfill's working face to the smallest practical
area and compact the oil field waste to the smailest practical volume. The operator
shall not use equipment that may damage the integrity of the liner system in direct
contact with a geosynthetic liner.

N/A

(2) The operator shall prevent unauthorized access by the public and entry by
large animals to the landfill's active portion through the use of fences, gates, locks or
other means that attain equivalent protection.

N/A

These are Permit Conditions, but not required to be ACD.

(6) The operator shall provide adequate cover for the landfill's active face as
needed to control dust, debris, odors or other nuisances, or as otherwise required by
the division.

N/A

(7) For areas of the landfill that will not receive additional oil field waste for one
month or more, but have not reached the final waste elevation, the operator shall
provide intermediate cover....

N/A

(8) Landfill cell closure:

When the operator has filled a landfill cell, the operator shall close it pursuant to the
conditions contained in the surface waste management facility permit and the
requirements of Paragraph (2) of Subsection D of 19.15.36.18 NMAC.

The operator shall notify the division’s environmental bureau at least three working
days prior fo a landfill cell’s closure.

N/A

36.14B. Ground water monitoring program.

the operator shall .... establish a ground water monitoring program ... which shall
include a ground water monitoring work plan, a sampling and analysis plan, a
ground water monitoring system and a plan for reporting ground water
monitoring results.

The ground water monitoring system shall consist of a sufficient number of wells,
installed at appropriate locations and depths, to yield ground water samples from the
uppermost aquifer that:

(1) represent the quality of background ground water that leakage from a landfill has
not affected; and

(2) represent the quality of ground water passing beneath and down gradient of the
surface waste management facility.

19.15.36.8.C(7) inspection and maintenance plan

N/A

36.14C. Landfill design specification. New landfill design systems shall
include a base layer and a lower geomembrane liner (e.g., composite liner), a
leak detection system, an upper geomembrane liner, a leachate collection and
removal system, a leachate collection and removal system protective layer, an
oil field waste zone and a top landfill cover.

19.15.36.8.C(5) technical data and design drawings For

ACD, accept any plan that refers to Landfill Design that has all
of the required elements shown in bold. Details will be part of
Technical Review. This is duplicative of 36.8C(xx) above.

N/A

(1) Base layer:

The base layer shall, at a minimum, consist of two feet of clay soil compacted to a
minimum 90 percent standard proctor density (ASTM D-698) with a hydraulic
conductivity of 1 x 10-7 cm/sec or less.

In areas where no ground water is present, the operator may propose an alternative
base layer design, subject to division approval.

N/A

(2) Lower geomembrane liner:
The lower geomembrane liner shall consist of a 30-mil flexible PVC or 60-mil
HDPE liner, or an equivalent liner approved by the division.

N/A

19.15.36.8 NMAC - SURFACE WASTE MANAGEMENT FACILITY
PERMITS AND APPLICATION REQUIREMENTS
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(3) Leak detection system:

The operator shall place the leak detection system, which shall consist of two feet
of compacted soil with a saturated hydraulic conductivity of 1 x 10-5 cm/sec or
greater, between the lower and upper geomembrane liners.

The leak detection system shall consist of a drainage and collection system placed
no more than six inches above the lower geomembrane liner in depressions and
sloped so as to facilitate the earliest possible leak detection at designated collection
points.

Drainage piping shall be designed to withstand chemical attack from oil field waste
and leachate and structural loading and other stresses and disturbances from
overlying oil field waste, cover materials, equipment operation, expansion or
contraction, and to facilitate clean-out maintenance.

The material placed between the pipes and laterals shall be sufficiently permeable to
allow the transport of fluids to the drainage pipe.

The slope of the landfill sub-grade and drainage pipes and laterals shall be at least
two percent grade; i.e., two feet of vertical drop per 100 horizontal feet.

The piping collection network shall be comprised of solid and perforated pipe having
a minimum diameter of four inches and a minimum wall thickness of schedule 80.
The operator shall seal a solid drainage pipe to convey collected liquids to a
corrosion-proof sump or sumps located outside the landfill's perimeter for
observation, storage, treatment or disposal.

The operator may install alternative designs as approved by the division.

N/A

(4) The operator shall place the upper geomembrane liner, which shall consist of a
30-mil flexible PVC or 60-mil HDPE liner, or an equivalent liner approved by the
division, over the leak detection system.

N/A

(5) The operator shall place the leachate collection and removai system, which
shall consist of at least two feet of compacted soil with a saturated hydraul
conductivity of 1 x 10-2 cm/sec or greater, over the upper geomembrane liner to
facilitate drainage.

The leachate collection and removal system shall consist of a drainage and
collection and removal system placed no more than six inches above the upper
geomembrane liner in depressions and sloped so as to facilitate the maximum
leachate collection.

Piping shall be designed to withstand chemical attack from oil field waste or leachate
and structural loading and other stresses and disturbances from overlying oil field
waste, cover materials, equipment operation, expansion or contraction and to
facilitate clean-out maintenance.

The material placed between the pipes and laterals shall be sufficiently permeable to
allow the transport of fluids to the drainage pipe.

The slope of the upper geomembrane liner and drainage lines and laterals shall be
at least two percent grade; i.e., two feet of vertical drop per 100 horizontal feet.

The piping collection network shall be comprised of solid and perforated pipe having
a minimum diameter of four inches and a minimum wall thickness of schedule 80.
The operator shall seal a solid drainage pipe to convey collected fluids outside the
landfill's perimeter for storage, treatment and disposal. The operator may install
alternative designs as approved by the division.

N/A

(6) The operator shall place the leachate collection and removal system
protection layer, which shall consist of a soil layer at least one foot thick with a
saturated hydraulic conductivity of 1 x 10-2 cm/sec or greater, over the leachate
collection and removal system.

N/A
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(7) The operator shall place oil field waste over the leachate collection and removal
system protective layer.

N/A

(8) The top landfill cover design shall consist of the following layers (top to bottom):
a soil erosion layer composed of at least 12 inches of fertile topsoil re-vegetated in
accordance with the post closure provisions of Subparagraph (b) of Paragraph (2) of
Subsection D of 19.15.36.18 NMAC;

a protection or frost protection layer composed of 12 to 30 inches of native soil;
a drainage layer composed of at least 12 inches of sand or gravel with a saturated
hydraulic conductivity of 1 x 10-2 cm/sec or greater and a minimum bottom slope of
four percent,

a hydraulic barrier-layer-geomembrane (minimum of a 30-mil flexible PVC or 60-
mil HDPE liner, or an equivalent liner approved by the division);

and a gas vent or foundation layer composed of at least 12 inches of sand or
gravel above oil field waste with soils compacted to the minimum 80 percent
Standard Proctor Density. The operator shall install the top landfill cover
within one year of achieving the final landfill cell waste elevation.

N/A

(9) Alternatively, the operator may propose a performance-based landfill design
system using geosynthetics or geocomposites, including geogrids, geonets,
geosynthetic clay liners, composite liner systems, etc., when supported by EPA’s
“hydrologic evaluation of landfill performance” (HELP) model or other division-
approved model.

The operator shall design the landfill to prevent the “bathtub effect”.

The bathtub effect occurs when a more permeable cover is placed over a less
permeable bottom liner or natural subsoil.

N/A

(10) External piping, e.g., leachate collection, leak detection and sump removal
systems shall be designed for installation of a sidewall riser pipe.

Pipes shall not penetrate the liner with the exception of gas vent or collection wells
where the operator shall install a flexible clamped pipe riser through the top landfill
cover liner that will accommodate oil field waste settling and will prevent tears.

N/A

36.14 D. Liner specifications and requirements.

19.15.36.8.C(5) technical data and design drawings For
ACD, accept any plan that refers to Liner Specs. Details will

be part of Technical Review.

N/A
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(1) General requirements. (a) Geomembrane liner specifications.
Geomembrane liners shall consist of a 30-mil flexible PVC or 60-mil HDPE liner, or
an equivalent liner approved by the division. Geomembrane liners shall have a
hydraulic conductivity no greater than 1 x 10-9 cm/sec.

Geomembrane liners shall be composed of impervious, geosynthetic material
that is resistant to petroleum hydrocarbons, salts and acidic and alkaline solutions.
Liners shall also be resistant to ultraviolet light, or the operator shall make
provisions to protect the material from sunlight.

Liner compatibility shall comply with EPA SW-846 method 9090A.

(b) Liners shall be able to withstand projected loading stresses, settling and
disturbances from overlying cil field waste, cover materials and equipment
operations.

(¢) The operator shall construct liners with a minimum of two percent slope to
promote positive drainage and to facilitate leachate collection and leak detection.

N/A

(2) Additional requirements for geomembranes.

(a) Geomembranes shall be compatible with the oil field waste to be disposed.
Geomembranes shall be resistant to chemical attack from the oil field waste or
leachate.

The operator shall demonstrate this by means of the manufacturer's test reports,
laboratory analyses or other division-approved method.

(b) Geosynthetic material the operator installs on a slope greater than 25 percent
shall be designed to withstand the calculated tensile forces acting upon the material.
The design shall consider the maximum friction angle of the geosynthetic with regard
to a soil-geosynthetic or geosynthetic-geosynthetic interface and shall ensure that
overall slope stability is maintained.

(c) The operator shall thermally seal (hot wedge) field seams in geosynthetic
material with a double track weld to create an air pocket for non-destructive air
channel testing. In areas where double-track welding cannot be achieved, the
operator may propose alternative thermal seaming methods.

A stabilized air pressure of 35psi, plus or minus one percent, shall be maintained for
at least five minutes.

The operator shall overlap liners four to six inches before seaming, and shall orient
seams parallel to the line of maximum slope; i.e., oriented along, not across, the
slope.

The operator shall minimize the number of field seams in corners and irregularly
shaped areas.

The operator shall use factory seams whenever possible.

The operator shall not install horizontal seams within five feet of the slope’s toe.
Qualified personnel shall perform all field seaming.

N/A
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36.14E. Requirements for the soil component of composite liners. 19.15.36.8.C(5) technical data and design drawings For |N/A
(1) The operator shall place and compact the base layer to 90 percent standard ACD, accept any plan that refers to Soil component of
proctor density on a prepared sub-grade. Composite Liners. Details will be part of Technical Review.
(2) The soil surface upon which the operator installs a geosynthetic shall be free of
stones greater than one half inch in any dimension, organic matter, local
irregularities, protrusions, loose soil and abrupt changes in grade that could damage
the geosynthetic.

(3) The operator shall compact a clay soil component of a composite liner to a
minimum of 80 percent standard proctor density, which shall have, unless
otherwise approved by the division, a plasticity index greater than 10 percent, a
liquid limit between 25 and 50 percent, a portion of material passing the no. 200
sieve (0.074 mm and less fraction) greater than 40 percent by weight; and a clay
content greater than 18 percent by weight.

36.14F. The leachate collection and removal system protective layer and the 19.15.36.8.C(5) technical data and design drawings For IN/A
soil component of the leak detection system shall consist of soil materials that shall |ACD, accept any plan that refers to Leachate Collection and
be free of organic matter, shall have a portion of material passing the no. 200 sieve |removal system protective layer. Details will be part of

no greater than five percent by weight and shall have a uniformity coefficient (Cu) Technical Review.

less than 6, where Cu is defined as D60/D10.

Geosynthetic materials or geocomposites including geonets and geotextiles, if used
as components of the leachate coliection and removal or leak detection system,
shall have a hydraulic conductivity, transmissivity and chemical and physical
ies that oil field waste placement, equipment operation or leachate generation
not adversely affect.

These geosynthetics or geocomposites, if used in conjunction with the soil protective
cover for liners, shall have a hydraulic conductivity designed to ensure that the
liner's hydraulic head never exceeds one foot.

36.14G. Landfill gas control systems. If the gas safety management plan or 19.15.36.8.C(13) gas safety management plan N/A
requirements of other federal, state or local agencies require the installation of a gas
control system at a landfiil, the operator shall submit a pian for division approval,
which shall include the following:

(1) the system’s design, indicating the location and design of vents, barriers, For ACD, accept any plan that refers to Landfill Gas Control  |N/A
collection piping and manifolds and other control measures that the operator will System. Details will be part of Technical Review.
install (gas vent or collection wells shall incorporate a clamped and seamed pipe
riser design through the top cover liner);

(2) if gas recovery is proposed, the design of the proposed gas recovery N/A
system and the system’s major on-site components, including storage,
transportation, processing, treatment or disposal measures required in the
management of generated gases, condensates or other residues;

(3) if gas processing is proposed, a processing plan designed in a manner that N/A
does not interfere or contflict with the activities on the site or required control
measures or create or cause danger to persons or property;

(4) if gas disposal is proposed, a disposal plan designed: N/A

(a) in a manner that does not interfere or conflict with the activities on the site or with
required control measures;

(b) so as not to create or cause danger to persons or property; and  (c) with active
forced ventilation, using vents located at least one foot above the landfill surface at
each gas vent's location;

(5) physical and chemical characterization of condensates or residues that are N/A
generated and a plan for their disposal;
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(8) means that the operator will implement to prevent gas generation and lateral N/A
migration such that

(a) the concentration of the gases the landfill generates does not exceed 25 percent

of the lower explosive limit for gases in surface waste management facility structures
(excluding gas control or recovery system components); and

(b) the concentration of gases does not exceed the lower explosive limit for gases at
the surface waste management facility boundary; and

(7) a routine gas monitoring program providing for monitoring at least quarterly; N/A
the specific type and frequency of monitoring to be determined based on the
following:

(a) soil conditions;

(b) the hydrogeologic and hydraulic conditions surrounding the surface waste
management facility; and

(c) the location of surface waste management facility structures and property lines.

36.14H. Landfill gas response. If gas levels exceed the limits specified in 19.15.36.8.C(13) gas safety management plan N/A
Paragraph (6) of Subsection G 0f19.15.36.14 NMAC, the operator shall:

(1) immediately take all necessary steps to ensure protection of fresh water, public |For ACD, accept any plan that refers to Landfill Gas N/A
health, safety and the environment and notify the division; Response. Details will be part of Technical Review.

(2) within seven days of detection, record gas levels detected and a description of N/A

the steps taken to protect fresh water, public health, safety and the environment;

(3) within 30 days of detection, submit a remediation plan for gas releases that N/A
describes the problem’s nature and extent and the proposed remedy, and
(4) within 60 days after division approval, implement the remediation plan and notify N/A

the division that the plan has been implemented.

PART 4
19.15.36.15 NMAC - SPECIFIC REQUIREMENTS APPLICABLE TO LANDFARMS

36.15A. Oil field waste acceptance criteria. Only soils and drill cuttings predominantly 19.15.36.8.C(6) waste management plan 36.15A is mostly N/A
contaminated by petroleum hydrocarbons shall be placed in a landfarm. Permit Conditions. Check for commitments to meet these

The division may approve placement of tank bottoms in a landfarm if the operator requirements.

demonstrates that the tank bottoms do not contain economically recoverable petroleum

hydrocarbons.

Soils and drill cuttings placed in a landfarm shall be sufficiently free of liquid content to
pass the paint filter test, and shall not have a chloride concentration exceeding 500
mg/kg if the landfarm is located where ground water is less than 100 feet but at least 50 feet
below the lowest elevation at which the operator will place oil field waste or exceeding 1000
mg/kg if the landfarm is located where ground water is 100 feet or more below the lowest
elevation at which the operator will place oil field waste.

The person tendering oil field waste for treatment at a landfarm shall certify, on form C-
138, that representative samples of the oil field waste have been subjected to the paint filter
test and tested for chloride content, and that the samples have been found to conform to
these requirements. The landfarm’s operator shall not accept oil field waste for landfarm
treatment unless accompanied by this certification.
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36.15B. Background testing.  Prior to beginning operation of a new landfarm or to
opening a new cell at an existing landfarm at which the operator has not already established
background, the operator shall take, at a minimum, 12 composite background soil samples,
with each consisting of 16 discrete samples from areas that previous operations have not
impacted at least six inches below the original ground surface, to establish background soil
concentrations for the entire surface waste management facility.

The operator shall analyze the background soil samples for TPH, as determined by EPA
method 418.1 or other EPA method approved by the division; BTEX, as determined by EPA
SW-846 method 8021B or 8260B; chlorides; and other constituents listed in Subsections A
and B of 20.6.2.3103 NMAC, using approved EPA methods.

N/A

36.15C. Operation and oil field waste treatment.

N/A

(1) The operator shall berm each landfarm cell to prevent rainwater run-on and run-off.

19.15.36.8.C(6) waste management plan
stormwater run on/off management plan
construction/ installation diagrams

19.15.36.8.C(11)
19.15.36.8.C(4) detailed

N/A

(2) The operator shall not place contaminated soils received after the effective date of
19.15.36 NMAC within 100 feet of the surface waste management facility’s boundary.

19.15.36.8.C(6) waste management plan

N/A

(3) The operator shall not place contaminated soils received at a landfarm after the effective
date of 19.15.36 NMAC within 20 feet of a pipeline crossing the landfarm.

19.15.36.8.C(6) waste management plan

N/A

(4) With 72 hours after receipt, the operator shall spread and disk contaminated soils in
eight-inch or less lifts or approximately 1000 cubic yards per acre per eight-inch lift or
biopile.

19.15.36.8.C(6) waste management plan

N/A

(5) The operator shall ensure that soils are disked biweekly and biopiles are turned at
least monthly.

19.15.36.8.C(6) waste management plan

N/A

(6) The operator shall add moisture, as necessary, to enhance bioremediation and to control
blowing dust.

19.15.36.8.C(6) waste management plan

N/A

(7) The application of microbes for the purposes of enhancing bioremediation requires
prior division approval.

19.15.36.8.C(6) waste management plan

N/A

(8) Pooling of liquids in the landfarm is prohibited. The operator shall remove
freestanding water within 24 hours.

N/A

(9) The operator shall maintain records of the landfarm’s remediation activities in a form
readily accessible for division inspection.

N/A

(10) The division’s environmental bureau may approve other treatment procedures if the
operator demonstrates that they provide equivalent protection for fresh water, public health,
safety and the environment.

19.15.36.8.C(6) waste management plan
technical data and design drawings

19.15.36.8.C(5)

N/A
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36.15D. Treatment zone monitoring.

The operator shall spread contaminated soils on the surface in eight- inch or less lifts or
approximately 1000 cubic yards per acre per eight-inch lift.

The operator shall conduct treatment zone monitoring to ensure that prior to adding an
additional lift the TPH concentration of each lift, as determined by EPA SW-846 method
8015M or EPA method 418.1 or other EPA method approved by the division, does not
exceed 2500 mg/kg and that the chloride concentration, as determined by EPA method
300.1, does not exceed 500 mg/kg if the landfarm is located where ground water is less than
100 feet but at least 50 feet below the lowest elevation at which the operator will place oil
field waste or 1000 mg/kg if the landfarm is located where ground water is 100 feet or more
below the lowest elevation at which the operator will place oil field waste.

The operator shall collect and analyze at least one composite soil sample, consisting of
four discrete samples, from the treatment zone at least semi-annually using the methods
specified below for TPH and chlorides.

The maximum thickness of treated soils in a landfarm cell shall not exceed two feet or
approximately 3000 cubic yards per acre.

When that thickness is reached, the operator shall not place additional oil field waste in the
landfarm cell until it has demonstrated by monitoring the treatment zone at least semi-
annually that the contaminated soil has been treated to the standards specified in Subsection
F of 19.15.36.15 NMAC or the contaminated soils have been removed to a division
approved surface waste management facility.

19.15.36.8.C(6) waste management plan

N/A

36.15E. Vadose zone monitoring.

Permit condition, but not needed for ACD.

N/A

(1) Sampling. The operator shall monitor the vadose zone beneath the treatment zone in
each landfarm cell.

The operator shall take the vadose zone samples from soils between three and four feet
below the cell’s original ground surface.

N/A

(2) Semi-annual monitoring program. The operator shall collect and analyze a minimum
of four randomly selected, independent samples from the vadose zone at least semi-annually
using the methods specified below for TPH, BTEX and chlorides and shall compare each
result to the higher of the PQL or the background soil concentrations to determine whether a
release has occurred.

N/A

(3) Five year monitoring program. The operator shall collect and analyze a minimum of
four randomly selected, independent samples from the vadose zone, using the methods
specified below for the constituents listed in Subsections A and B of 20.6.2.3103 NMAC at
least every five years and shall compare each result to the higher of the PQL or the
background soil concentrations to determine whether a release has occurred.

N/A

(4) Record keeping. The operator shall maintain a copy of the monitoring reports in a form
readily accessible for division inspection.

N/A

(5) Release response.  If vadose zone sampling results show that the concentrations of
TPH, BTEX or chlorides exceed the higher of the PQL or the background soil
concentrations, then the operator shall notify the division’s environmental bureau of the
exceedance, and shall immediately collect and analyze a minimum of four randomly
selected, independent samples for TPH, BTEX, chlorides and the constituents listed in
Subsections A and B of 20.6.2.3103 NMAC.

The operator shall submit the results of the re-sampling event and a response action plan for
the division’s approval within 45 days of the initial notification.

The response action plan shall address changes in the landfarm’s operation to prevent further|
contamination and, if necessary, a plan for remediating existing contamination.

N/A
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36.15F. Treatment zone closure performance standards. After the operator has filled a
landfarm cell to the maximum thickness of two feet or approximately 3000 cubic yards
per acre, the operator shall continue treatment until the contaminated soil has been
remediated to the higher of the background concentrations or the foliowing closure
performance standards. The operator shall demonstrate compliance with the closure
performance standards by collecting and analyzing a minimum of one composite soil
sample, consisting of four discrete samples.

19.15.36.8.C(9) closure and post-closure care plan Permir
condition, but not needed for ACD

N/A

(1) Benzene, as determined by EPA SW-846 method 8021B or 8260B, shall not exceed 0.2
mg/kg.

N/A

(2) Total BTEX, as determined by EPA SW-846 method 8021B or 82608, shall not exceed
50 mg/kg.

N/A

(3) The GRO and DRO combined fractions, as determined by EPA SW-846 method 8015M,
shall not exceed 500 mg/kg. TPH, as determined by EPA method 418.1 or other EPA
method approved by the division, shali not exceed 2500 mg/kg.

N/A

(4) Chlorides, as determined by EPA method 300.1, shall not exceed 500 mg/kg if the
landfarm is located where ground water is less than 100 feet but at least 50 feet below the
lowest elevation at which the operator will place oil field waste or 1000 mg/kg if the
landfarm is located where ground water is 100 feet or more below the lowest elevation at
which the operator will place oil field waste.

N/A

(5) The concentration of constituents listed in Subsections A and B of 20.6.2.3103 NMAC
shall be determined by EPA SW-846 methods 6010B or 6020 or other methods approved by
the division. If the concentration of those constituents exceed the PQL or background
concentration, the operator shall either perform a site specific risk assessment using EPA
approved methods and shall propose closure standards based upon individual site conditions
that protect fresh water, public health, safety and the environment, which shall be subject to
division approval or remove pursuant to Paragraph (2) of Subsection G of 19.15.36.15
NMAC.

N/A

36.15G. Disposition of treated soils.

19.15.36.8.C(6) waste management plan  19.15.36.8.C(9) closure
and post-closure care plan

N/A

(1) If the operator achieves the closure performance standards specified in Subsection F of
19.15.36.15 NMAC, then the operator may either leave the treated soils in place, or, with
prior division approval, dispose or reuse of the treated soils in an alternative manner.

Permit condition, but not needed for ACD.

N/A

(2) If the operator cannot achieve the closure performance standards specified in Subsection
F of 19.15.36.15 NMAC within five years or as extended by the division, then the operator
shall remove contaminated soils from the landfarm cell and properly dispose of it at a
division-permitted !andfill, or reuse or recycle it in a manner approved by the division.

N/A

(3) If the operator cannot achieve the closure performance standards specified in Subsection
F of 19.15.36.15 NMAC within five years or as extended by the division, then the division
may review the adequacy of the operator’s financial assurance, as provided in Subsection G
of 19.15.36.11 NMAC. In that event, the division may require the operator to modify its
financial assurance to provide for the appropriate disposition of contaminated soil in a
manner acceptable to the division.

N/A

(4) The operator may request approval of an alternative soil closure standard from the
division, provided that the operator shall give division-approved public notice of an
application for alternative soil closure standards in the manner provided in 19.15.36.9
NMAC. The division may grant the request administratively if no person files an objection
thereto within 30 days after publication of noticc; otherwise the division shall set the matter
for hearing.

N/A
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36.15H. Environmentally acceptable bioremediation endpoint approach.

19.15.36.8.C(6) waste management plan
and post-closure care plan

19.15.36.8.C(9) closure

N/A

(1) A landfarm operator may use an environmentally acceptable bioremediation
endpoint approach to landfarm management in lieu of compliance with the requirements of
Paragraph (3) of Subsection F of 19.15.36.15 NMAC....

Permit condition, but not needed for ACD.

N/A

(2) In addition to the requirements specified in Subsection C of 19.15.36.8 NMAC, an
operator who plans to use an environmentally acceptable bioremediation endpoint
approach shall submit for the division’s review and approval a detailed landfarm
operation plan for those landfarm cells exclusively dedicated to the use of the
environmentally acceptable bioremediation endpoint approach. At a minimum, the
operations plan shall include detailed information on the native soils, procedures to
characterize each lift of contaminated soil, operating procedures and management
procedures that the operator shall follow.

N/A

(3) In addition to other operational requirements specified in 19.15.36.15 NMAC, the
operator using an environmentally acceptable bioremediation endpoint approach shall
comply with the following.

(a) Native soil information required. The operator shall submit detailed information on the
soil conditions present for each of its landfarm cells immediately prior to the application of
the petroleum hydrocarbon- contaminated soils, including: treatment cell size, soil porosity,
soil bulk density, soil pH, moisture content, field capacity, organic matter concentration, soil
structure, SAR, EC, soil composition, soil temperature, soil nutrient (C:N:P) (calcium,
nitrogen and phosphate) concentrations and oxygen content.

(b) Characterization of contaminated soil. The operator shall submit a description of the
procedures that it will follow to characterize each lift of contaminated soil or drill cuttings,
prior to treating each lift of contaminated soil or drill cuttings, for petroleum hydrocarbon
loading factor, TPH, BTEX, chlorides, constituents listed in Subsections A and B of
20.6.2.3103 NMAC, contaminated soil moisture, contaminated soil pH and API gravity of
the petroleum hydrocarbons.

(c) Operating procedures. The operator shall submit a description of the procedures,
including a schedule, that it shall follow to properly monitor and amend each lift of
contaminated soil in order to maximize bioremediation, including tilling procedures and
schedule; procedures to limit petroleum hydrocarbon loading to less than five percent;
procedures to maintain pH between six and eight; procedures to monitor and apply proper
nutrients; procedures to monitor, apply and maintain moisture to 60 to 80 percent of field
capacity; and procedures to monitor TPH concentrations.

(d) Management procedures. The operator shall submit a description of the management
procedures that it shall follow to properly schedule landfarming operations, including
modifications during cold weather, record keeping, sampling and analysis, statistical
procedures, routine reporting, determination and reporting of achievement of the
environmentally acceptable bioremediation endpoint and closure and post-closure plans.

N/A

PART 5

19.15.36.17 NMAC - SPECIFIC REQUIREMENTS APPLICABLE TO EVAPORATION, STORAGE, TREATMENT AND SKIMMER PONDS:
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36.17A. Engineering design plan. An applicant for a surface waste management facility
permit or modification requesting inciusion of a skimmer pit; an evaporation, storage or
treatment pond; or a below-grade tank shall submit ...

a detailed engineering design plan, certified by a registered profession engineer,
including operating and maintenance procedures;

19.15.36.8.C(5) technical data and design drawings

a closure plan; 19.15.36.8.C(9)

closure and post-closure care plan

and a hydrologic report that provides sufficient information and detail on the site’s
topography, soils, geology, surface hydrology and ground water hydrology to enable the
division to evaluate the actual and potential effects on soils, surface water and ground water.
19.15.36.8.C(15) geological/ hydrological data

The plan shall include detailed information on dike protection and structural integrity;
leak detection, including an adequate fluid collection and removal system;
19.15.36.8.C(5) technical data and design drawings

liner specifications and compatibility;

19.15.36.8.C(5) technical data and design drawings

freeboard and overtopping prevention;

19.15.36.8.C(7) inspection and maintenance plan

prevention of nuisance and hazardous odors such as H2S;

19.15.36.8.C(8) hydrogen sulfide prevention and contingency plan;

19.15.36.8.C(7) inspection and maintenance plan

an emergency response plan, unless the pit is part of a surface waste management facility
that has an integrated contingency plan;

19.15.36.8.C(10) contingency plan

type of oil field waste stream, including chemical analysis;

19.15.36.8.C(6) waste management plan

For ACD, accept any plan that refers 10 Engineering Design Plan
and that has all of the required elements shown in bold. Details
will be par1 of Technical Review.

N/A

36.17B. Construction, standards.

19.15.36.8.C(5) technical data and design drawings

N/A

(1) In general. The operator shall ensure each pit, pond and below-grade tank is designed,
constructed and operated so as to contain liquids and solids in a manner that will protect
fresh water, public health, safety and the environment.

For ACD, accept any plan that refers to Construction Standards
and that has all of the required elements shown in bold. Details
will be part of Technical Review

N/A

(2) Liners required. Each pit or pond shall contain, at a minimum, a primary (upper)
liner and a secondary (lower) liner with a leak detection system appropriate to the site’s
conditions.

N/A

(3) Liner specifications.

Liners shall consist of a 30-mil flexible PVC or 60-mil HDPE liner, or an equivalent liner
approved by the division.

Synthetic (geomembrane) liners shall have a hydraulic conductivity no greater than 1 x 10-
9 cm/sec.

Geomembrane liners shall be composed of an impervious, synthetic material that is resistant
to petroleum hydrocarbons, salts and acidic and alkaline solutions.

Liner materials shall be resistant to ultraviolet light, or the operator shall make provisions to
protect the material from sunlight.

Liner compatibility shall comply with EPA SW-846 method 9090A.

N/A

(4) Alternative liner media.  The division may approve other liner media if the operator
demonstrates to the division’s satisfaction that the alternative liner protects fresh water,
public health, safety and the environment as effectively as the specified media.

Optional  19.15.36.8.C(5) technical data and design drawings
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(5) Each pit or pond shall have a properly constructed foundation or firm, unyielding base,
smooth and free of rocks, debris, sharp edges or irregularities, in order to prevent rupture
or tear of the liner and an adequate anchor trench; and shall be constructed so that the
inside grade of the levee is no steeper than 2H:1V. Levees shail have an outside grade no
steeper than 3H:1V.

The levees’ tops shall be wide enough to install an anchor trench and provide adequate
room for inspection and maintenance.

The operator shall minimize liner seams and orient them up and down, not across a
slope. The operator shall use factory seams where possible.

The operator shall ensure field seams in geosynthetic material are thermally seamed (hot
wedge) with a double track weld to create an air pocket for non-destructive air channel
testing.

A stabilized air pressure of 35 psi, plus or minus one percent, shall be maintained for at least
five minutes.

The operator shall overlap liners four to six inches before seaming, and orient seams
parallel to the line of maximum slope, i.e., oriented along, not across, the slope.

The operator shall minimize the number of field seams in corners and irregularly shaped
areas.

There shall be no horizontal seams within five feet of the slope’s toe.

Oualified 1 shall pef field .

N/A

(6) At a point of discharge into or suction from the lined pit, the liner shall be protected
from excessive hydrostatic force or mechanical damage, and external discharge lines shall
not penetrate the liner.

N/A

(7) Primary liners shall be constructed of a synthetic material,

N/A

(8) A secondary liner may be a synthetic liner or an alternative liner approved by the
division.

Secondary liners constructed with compacted soil membranes, i.c., natural or processed
clay and other soils, shall be at least three feet thick, placed in six-inch lifts and compacted
to 95 percent of the material’s standard proctor density, or equivalent.

Compacted soil membranes used in a liner shall undergo permeability testing in conformity
with ASTM standards and methods approved by the division before and after construction.
Compacted soil membranes shall have a hydraulic conductivity of no greater than 1 x 10-8
cm/sec.

The operator shali submit results of pre-construction testing to the division for approval
prior to construction.

N/A
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(9) Leak detection system: The operator shall place a leak detection system between the N/A
lower and upper 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 so as
to facilitate the earliest possible leak detection. Piping used shall be designed to
withstand chemical attack from oil field waste or leachate;

structural loading from stresses and disturbances from overlying oil field waste, cover
materials, equipment operation or expansion or contraction;

and to facilitate clean-out maintenance.

The material placed between the pipes and laterals shall be sufficiently permeable to allow
the transport of fluids to the drainage pipe.

The slope of the interior sub-grade and of drainage lines and laterals shall be at least a two
percent grade, i.e., two feet vertical drop per 100 horizontal feet.

The piping collection system shall be comprised of solid and perforated pipe having a
minimum diameter of four inches and a minimum wall thickness of schedule 80.

The operator shall seal a solid sidewall riser pipe to convey collected fluids to a collection,
observation and disposal system located outside the perimeter of the pit or pond.

The operator may install alternative methods as approved by the division.

Permit Condition, not ACD. Note if included in application. N/A

installation-se-thata-divisi tat ay- theleak-detection-system-before-it-is{
at-a-division-rep ve-may-insp

(11) The operator shall construct pits and ponds in a manner that prevents overtopping due N/A
to wave action or rainfall, and maintain a three foot freeboard at all times.

(12) The maximum size of an evaporation or storage pond shall not exceed 10 acre-feet. 119.15.36.8.C(5) technical data and design drawings N/A

36.17C. Operating standards. 19.15.36.8.C(7) inspection and maintenance plan  Permit N/A
Condition, not ACD. Note if included in application.

(1) The operator shall ensure that only produced fluids or non-hazardous waste are 19.15.36.8.C(7) inspection and maintenance plan N/A

discharged into or stored in a pit or pond;

and that no measurable or visible oil layer is allowed to accumulate or remain anywhere
on a pit’s surface except an approved skimmer pit.

(2) The operator shall monitor leak detection systems pursuant to the approved surface N/A
waste management facility permit conditions, maintain monitoring records in a form readily
accessible for division inspection and report discovery of liquids in the leak detection system
to the division within 24 hours.

(3) Fencing and netting. N/A
The operator shail fence or enclose pits or ponds to prevent unauthorized access and
maintain fences in good repair.

Fences are not required if there is an adequate perimeter fence surrounding the surface waste
management facility.

The operator shall screen, net, cover or otherwise render non- hazardous to migratory birds
tanks exceeding eight feet in diameter and exposed pits and ponds. ~ Upon written
application, the division may grant an exception to screening, netting or covering
requirements upon the operator’s showing that an alternative method will adequately protect
migratory birds or that the tank or pit is not hazardous to migratory birds.
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(4) Spray systems:  The division may approve spray systems to enhance natural 19.15.36.8.C(5) technical data and design drawings N/A
evaporation,

The operator shall submit engineering designs for spray systems to the division’s
environmental bureau for approval prior to installation.

The operator shall ensure that spray evaporation systems are operated so that spray-borne
suspended or dissolved solids remain within the perimeter of the pond’s lined portion.

(5) Skimmer Pits Or Tanks: The operator shall use skimmer pits or tanks to separate oil [Depending on the design, this may be an application requirement. |N/A
from produced water prior to water discharge into a pond. 19.15.36.8.C(6) waste management plan  19.15.36.8.C(5)
The operator shall install a trap device in connected ponds to prevent solids and oils from  |technical data and design drawings

transferring from one pond to another unless approved in the surface waste management

facility permit.
36.17D. Below-grade tanks and sumps. N/A
(1) Secondary containment and leak detection:  The operator shall construct below- 19.15.36.8.C(5) technical data and design drawings N/A

grade tanks with secondary containment and leak detection.  The operator shall not
allow below-grade tanks to overflow.  The operator shall install only below-grade tanks
of materials resistant to the tank’s particular contents and to damage from sunlight.

(2) The operator shall test sumps’ integrity annually, and shall promptly repair or replace a N/A
sump that does not demonstrate integrity.  The operator may test sumps that can be
removed from their emplacements by visual inspection. ~ The operator shall test other
sumps by appropriate mechanical means. The operator shall maintain records of sump
inspection and testing and make such records available for division inspection.

E. Closure required. The operator shall properly close pits, ponds and below-grade tanks [19.15.36.8.C(9) closure and post-closure care plan N/A
within six months after cessation of use.

PART 6
19.15.36.18 NMAC - CLOSURE AND POST CLOSURE:

36.18A. Surface waste management facility closure by operator. 19.15.36.8.C(9) closure and post-closure care plan
(1) The operator shall notify the division’s environmental bureau at least 60 days prior to Attachment 15
cessation of operations at the surface waste management facility and provide a proposed
schedule for closure. Upon receipt of such notice and proposed schedule, the division shall
review the current closure plan for adequacy and inspect the surface waste management
facility.

A(2) through A(5) are permit conditions or regulatory
requirements, but not application requirements.
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(6) Re-vegetate: Upon completion of closure, the operator shall re-vegetate the site
unless the division has approved an alternative site use plan as provided in Subsection G of
19.15.36.18 NMAC.

Re-vegetation, except for landfill cells, shall consist of establishment of a vegetative cover
equal to 70 percent of the native perennial vegetative cover (un-impacted by overgrazing,
fire or other intrusion damaging to native vegetation) or scientifically documented ecological
description consisting of at least three native plant species, including at least one grass, but
not including noxious weeds, and maintenance of that cover through two successive growing
Seasons.

Attachment 15

36.18D. Surface waste management facility and cell closure and post closure
standards.  The following minimum standards shall apply to closure and post closure of
the instailations indicated, whether the entire surface waste management facility is being
closed or only a part of the surface waste management facility.

Attachment 15

(1) Qil treating plant closure. The operator shall ensure that:

(a) tanks and equipment used for oil treatment are cleaned and oil field waste is disposed
of at a division-approved surface waste management facility (the operator shall reuse,
recycle or remove tanks and equipment from the site within 90 days of closure);

(b) the site is sampled, in accordance with the procedures specified in chapter nine of EPA
publication SW-846, test methods for evaluating solid waste, physical/chemical methods, for
TPH, BTEX, major cations and anions and RCRA metals, in accordance with a gridded plat
of the site containing at least four equal sections that the division has approved; and

(c) sample results are submitted to the environmental bureau in the division’s Santa Fe
office.

Attachment 15

(2) Landfill cell closure.

(a) The operator shall properly close landfill cells, covering the cell with a top cover
pursuant to Paragraph (8) of Subsection C of 19.15.36.14 NMAC, with soil contoured to
promote drainage of precipitation; side slopes shall not exceed a 25 percent grade (four feet
horizontal to one foot vertical), such that the final cover of the landfill’s top portion has a
gradient of two percent to five percent, and the slopes are sufficient to prevent the ponding
of water and erosion of the cover material.  (b) The operator shall re-vegetate the area
overlying the cell with native grass covering at least 70 percent of the landfill cover and
surrounding areas, consisting of at least two grasses and not including noxious weeds or
deep rooted shrubs or trees, and maintain that cover through the post closure period.

N/A

(3) Landfill post closure. Following landfill closure, the post closure care period for a
landfill shall be 30 years.

(a) A post closure care and monitoring plan shall include maintenance of cover integrity,
maintenance and operation of a leak detection system and leachate collection and removal
system and operation of gas and ground water monitoring systems.

(b) The operator or other responsible entity shall sample existing ground water
monitoring wells annually and submit reports of monitoring performance and data
collected within 45 days after the end of each calendar year. The operator shall report any
exceedance of a ground water standard that it discovers during monitoring pursuant to
19.15.29 NMAC.

N/A
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(4) Landfarm closure. The operator shall ensure that:

(a) disking and addition of bioremediation enhancing materials continues until soils within
the cells are remediated to the standards provided in Subsection F of 19.15.36.15 NMAC, or
as otherwise approved by the division;

(b) soils remediated to the foregoing standards and left in place are re-vegetated in
accordance with Paragraph (6) of Subsection A of 19.15.36.18 NMAC;

(c) landfarmed soils that have not been or cannot be remediated to the standards in
Subsection F of 19.15.36.15 NMAC are removed to a division-approved surface waste
management facility and the landfarm remediation area is filled in with native soil and re-
vegetated in accordance with Paragraph (6) of Subsection A of 19.15.36.18 NMAC;

(d) if treated soils are removed, the cell is filled in with native soils and re-vegetated in
accordance with Paragraph (6) of Subsection A of 19.15.36.18 NMAC;

(e) berms are removed;

(f) buildings, fences, roads and equipment are removed, the site cleaned-up and tests
conducted on the soils for contamination;

(g) annual reports of vadose zone and treatment zone sampling are submitted to the
division's environmental bureau until the division has approved the surface waste
management facility’s final closure; and

(h) for an operator who chooses to use the landfarm methods specified in Subsection H of

19.15.36.15 NMAC, that the soil has an ECs of less than or equal to 4.0 mmhos/cm (dS/m)
and a SAR of less than or eanalto 130

N/A

36.18E. Pond and pit closure. The operator shall ensure that:

N/A

(1) liquids in the ponds or pits are removed and disposed of in a division-approved
surface waste management facility;

N/A

(2) liners are disposed of in a division-approved surface waste management facility;

N/A

(3) equipment associated with the surface waste management facility is removed;

N/A

(4) the site is sampled, in accordance with the procedures specified in chapter nine of EPA
publication SW-846, test methods for evaluating solid waste, physical/chemical methods for
TPH, BTEX, metals and other inorganics listed in Subsections A and B of 20.6.2.3103
NMAG, in accordance with a gridded plat of the site containing at least four equal sections
that the division has approved; and

N/A

(5) sample results are submitted to the environmental bureau in the division's Santa Fe
office.

N/A

36.18F. Landfarm and pond and pit post closure.

The post-closure care period for a landfarm or pond or pit shall be three years if the
operator has achieved clean closure.

During that period the operator or other responsible entity shall regularly inspect and
maintain required re-vegetation.

If there has been a release to the vadose zone or to ground water, then the operator shall
comply with the applicable requirements of 19.15.30 NMAC and 19.15.29 NMAC.

N/A

G. Alternatives to re-vegetation. If the landowner contemplates use of the land where a
cell or surface waste management facility is located for purposes inconsistent with re-
vegetation, the landowner may, with division approval, implement an alternative surface
treatment appropriate for the contemplated use, provided that the alternative treatment will
effectively prevent erosion. s 5
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N/A
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PART 1
19.15.36.8 NMAC - SURFACE WASTE MANAGEMENT FACILITY PERMITS AND APPLICATION REQUIREMENTS:

Permit Application Requirements Location in Application
OCD Comments

36.8C. Application requirements for new facilities, major modifications and

#ﬂit renewals.

An applicant or operator shall file an application, form C-137, for a permit fora |Behind Cover Letter
new surface waste management facility, to modify an existing surface waste
management facility or for permit renewal with the environmental bureau in the
division’s Santa Fe office.

'The application shall include:

(1) the names and addresses of the applicant and principal officers and owners
of 25 percent or more of the applicant;

(2) a plat and topographic map showing the surface waste management Topographic Map: |Appendix 8-2|
Wfacility’s location in relation to governmental surveys (quarter-quarter section,
township and range);

. highways or roads giving access to the surface waste management Landtill: 36.13.8(1-6)
facility site;

° watercourses; Landfarm: 36.13.B(1-6)
. fresh water sources_ including wells and springs; Ponds/Pits: 36.13.B(1-6)

. and inhabited buildings within one mile of the site’s perimeter; Plat: [Appendix 8-1, 9-1, 10-1]
L fil: 36.13.C

(3) the names and addresses of the surface owners of the real property on which
the surface waste management facility is sited and surface owners of the real
property within one mile of the site’s perimeter;

Landfarm: 36.13.C
[Ponds/Pits: 36.13.C

(4) a description of the surface waste management facility with a diagram Written Description: {Attachment 10]
indicating the location of fences and cattle guards, and detailed
construction/installation diagrams of pits, liners, dikes, piping, sprayers,
tanks, roads, fences, gates, berms, pipelines crossing the surface waste
management facility, buildings and chemical storage areas;

Map/Diagram: |Appendices 10-1 & 10-2]

36.13.1 fencing:

Construction/Installation Diagrams: [ Appendices 10-1 & 10-2]

Landfill: 36.13.1 fencing; 36.14.C(10) external piping

Landfarm: 36.13.7 fencing; 36.15.C(J) berms:

P §: 56.13.1 fencing; 36.17.A dike prorection and integrity and fluid collection
and removal systemy; 36.17.C(3) fencing and netting;

(5) engineering designs, certified by a registered professional engineer, includingJEngineered Drawings: |Appendices 10-1 & 10-2]

technical data on the design elements of each applicable treatment, remediation
and disposal method and detailed designs of surface impoundments;

Ponds/Pits: 36.17.A design plan, Jeak detection system; 36.17.B(1-12); 36.17.B(4);
36.17.C(4) spray system;, 36.17.C(5) skitmmer pit or tank: 36.17.13;

Technical Data/Specifications: |Attachment 11}
Landfill: 36.14.C. D; E; F; [N/A]

ndfann 36.15.C(10)

nds/Pits: 36.17.A leak detection systent. liner specifications: 36.17.B(1-12);
36.17.Bt4); 36.17.C(4) spray system; 36, 17.C(5) skiminer pit or tank; 36.17.D;

(6) a plan for management of approved oil field wastes that complies with the {Waste Management Plan: [Attachment 12]
applicable requirements contained in

. 19.15.36.13 NMAC (Siting and Operational Requirements — See Part [Land{ill: 36.15.: E; F; G: H; 36.14. A:
2 below)
. 19.15.36.14 NMAC (Landfills — See Part 3 below), Landfarm: 36.13.0: E; F, G: H; 36.15.A; B; C(1-10): D, £, F: G, H:

its: 361312 F; G; H: 36,17 A waste sireams and chemical analysis; 36 17.0(3)

. 19.15.36.15 NMAC (Landfarms — See Part 4 below), 3
skimmer pit or tank:

. and 19.15.36.17 NMAC (Ponds — See Part 5 below);

(7) an inspection and maintenance plan that complies with the requirements Inspection and Maintenance Plan; [Attachment 13|
contained in Subsection L of 19.15.36.13 NMAC;

36.13L. Lach operator shall have an that includes the following:
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(1) monthly inspection of leak detection sumps including sampling if fluids are
present with analyses of fluid samples furnished to the division; and maintenance
of records of inspection dates, the inspector and the leak detection system’s
status;

Ponds/Pits: 36.17.A freeboard and overtopping, monitoring and inspection plan; and
erosion controt; 36.17.C(1-2)

(2) semi-annual inspection and sampling of monitoring wells as required, with
unalyses of ground water furnished to the division; and maintenance of records
of inspection dates, the inspector and ground water monitoring wells’ status; and

(3) inspections of the berms and the outside walls of pond levees quarterly
and afier a major rainfall or windstorm, and maintenance of berms in such a
manner as Lo prevent erosion.

36.8C(7) adopts 36.13L (items 1 -3 in italics).

(8) a hydrogen sulfide prevention and contingency plan that complies with
those provisions of 19.15.11 NMAC that apply to surface waste management
facilities;

Hydrogen Sulfide Prevention and Contingency Plan: 19.15.41.2; 19.15.11.9-10;
19.15.11.12-14; 19.15.11.16 [Attachment 14}

36.8C(8) requires Operator to Comply with Part 11 (H2S).. Does not apply
unless Operators tests for 100 ppm H2S.

(9) a closure and post closure plan, including a responsible third party
contractor’s cost estimate, sufficient to close the surface waste management
facility in a manner that will protect fresh water, public health, safety and the
environment (the closure and post closure plan shall comply with the
requirements contained in Subsection D of 19.15.36.18 NMAC); (See Part 6

Closure and Post Closure Plan: [Attachment 15]

Landfill: 36.13.0; 36.14.A.(8); 36.18.A; 36.18.D(2-3); 36.18.G;

Landfamy: 36.13.N; 36.15.F; (G; H: 36.18.A: 36.18.1X4); 36.18.F; 36.18.G:

Ponds/Pits: 36.13.N; 36.17.A closure plan; 36.17.E; 36.18.A; 30.18.E; 35,18 F; 36.18.G,

Oil Treating Plant: 36.18.4; 36.18.D(1); 36.18.G;

36.8C(9) udopts 36.18. See Part 6 below.

(10) a contingency plan that complies with the requirements of Subsection N of
19.15.36.13 NMAC and with NMSA 1978, Sections 12-12-1 through 12-12-30,
as amended;

h

C y Plan: (At t 16}

4

dfill: 36.13.N

Landfarm: 36.13.N

Ponds/Pits: 36.13.N; 36.17.A emergency response plan,

36.8C(10) adopts 36.13N. See Part 2 below.

(11) a plan to control run-on water onto the site and run-off water from the
site that complies with the requirements of Subsection M of 19.15.36.13 NMAC;

Stormwater Run-oun/off Control Plan: [Attachment 17}

Landfitl: 36.13.M;

Landfarmy: 36.13.M: 36.15.C(1);

Ponds/Pits: 36, 13.M;

36.8C(11) adopts 36.13M. See Part 2 below.

(12) in the case of an application to permit a new or expanded landfill, a
leachate management plan that describes the anticipated amount of leachate that
will be generated and the leachate’s handling, storage, treatment and disposal,
including final post closure options;

Leachate Collection/Management Plan: {N/A]

Landfill: 36.18.D{3)(a),

36.8C(12) adopis 36.14C(3), (6), & (10) and 36.141. See Part 3 helow.

(13) in the case of an application to permit a new or expanded landfill, a gas
safety management plan that complies with the requirements of Subsection O
of 19.15.36.13 NMAC,

Landfill Gas Safety Management Plan: [N/A]

Landfill: 36.13.0; 36.14.G: H;

36.8C(13) adopts 36.130. See Part 2 below,

(14) a best management practice plan to ensure protection of fresh water, public|
health, safety and the environment;

Attachment 20

(15) geological/hydrological data including:

: 36.17. A hydrologic report | Attachment 22}

(a) a map showing names and location of streams, springs or other watercourses,
and water wells within one mile of the site;

Landfill: 36.13.B(1-2): [ Appendix 8-2)

Landfarm: 36.13. B(1-2);

6.13. B(1-2);

(b) laboratory analyses, performed by an independent commercial laboratory, for
major cations and anions; BTEX; RCRA metals; and TDS of ground water
samples of the shallowest fresh water aquifer beneath the proposed site;

|Attachment 22]

(c) depth to, formation name, type and thickness of the shallowest fresh water
aquifer;

Landfill: 56.13. A(1);

Landfann: 36.13.A.(2); 36.13. A(3);

Ponds/Pits: 36.13.A.(5),
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(d) soil types beneath the proposed surface waste management facility, including

top of the shallowest fresh water aquifer;

a lithologic description of soil and rock members from ground surface down to the]

|Attachment 10, Section 2.8; Attachment 22|

characteristics for the sediments on which the contaminated soils will be placed;

(e) geologic cross-sections; [Attachment 22]
() potentiometric maps for the shallowest fresh water aquifer; and
(g) porosity, permeability, conductivity, compaction ratios and swelling [Attachment 22]

(16) certification by the applicant that information submitted in the application is
true, accurate and complete to the best of the applicant’s knowledge, after
reasonable inquiry; and

Form C-137

(17) other information that the division may require to demonstrate that the
surface waste management facility’s operation will not adversely impact fresh
water, public health, safety or the environment and that the surface waste
management facility will comply with division rules and orders.

None Requested

PART 2

19.15.36.13 NMAC - SITING AND OPERATIONAL REQUIREMENTS
APPLICABLE

TO ALL PERMITTED SURFACE WASTE MANAGEMENT
FACILITIES:

36.13 A. Depth to ground water.

19.15.36.8.C(15)(¢c) depth to. formation name. type and thickness of the shallowest fresh
water aquifer:

(1) No landfill shall be located where ground water is less than 100 feet below
the lowest elevation of the design depth at which the operator will place oil field
waste.

[V/A]

(2) No landfarm that accepts soil or drill cuttings with a chloride concentration
that exceeds 500 mg/kg shall be located where ground water is less than 100 feet
below the lowest elevation at which the operator will place oil field waste. See
Subsection A of 19.15.36.15 NMAC for oil field waste acceptance criteria.

N/A]

(3) No landfarm that accepts soil or drill cuttings with a chloride concentration
that is 500 mg/kg or less shall be located where ground water is less than 50 feet
below the lowest elevation at which the operator will place oil field waste.

IN/A]

(4) No small landfarm shall be located where ground water is less than 50 feet
below the lowest elevation at which the operator will place oil field waste.

||N/1\]

(5) No other surface waste management facility shall be located where ground
water is less than 50 feet below the lowest elevation at which the operator will
place oil field waste.

llAltachmcn( 21, Attachment 22|

36.13 B. Siting Requirements: No surface waste management facility shall
be located:

19.15.36.8.C(2) topographic map [Appendix 8-2, Attachment 21]

(1) within 200 feet of a watercourse, lakebed, sinkhole or playa lake;

[Attachment 21]

(2) within an existing wellhead protection area or 100-year floodplain;

19.15.36.8.C(15)(a) a map showing names and location of streams, springs or other
watercourses, and water wells within one mile of the site: [Attachment 21}

measures have been incorporated into the surface waste management facility
design to ensure that the surface waste management facility’s integrity will not be
compromised.

(3) within, or within 500 feet of, a wetland; [Attachment 21)
(4) within the area overlying a subsurface mine; _|lAttachment 21]
(5) within 500 feet from the nearest permanent residence, school, hospital, [Attachment 21]
institution or church in existence at the time of initial application; or

(6) within an unstable area, unless the operator demonstrates that engineering [Attachment 21]

36.13 C. Size: No surface waste management facility shall exceed 500 acres.

19.15.36.8.C(2) plat { Anachment 10, Attachiment 21]

36.13 D. Form C-133: The operator shall not accept oil field wastes transported
by motor vehicle at the surface waste management facility unless the transporter
has a form C-133, authorization to move liquid waste, approved by the division.

19.15.36.8.C(6) waste management plan [Attachment 12}

36.13 E. The operator shall not place oil field waste containing free liquids in a
landfill or landfarm cell. The operator shall use the paint filter test, as prescribed
by the EPA (EPA SW-846, method 9095) to determine conformance of the oil
field waste to this criterion.

19.15.36.8.C(6) waste management plan [N/A]

36.13 F. Surface waste management facilities shall accept only exempt or non-
|hazardous waste, except as provided in Paragraph (3) of Subsection F of
19.15.36.13 NMAC.

19.15.36.8.C(6) waste management plan |Attachment 12]

. The operator shall not accept hazardous waste at a surface waste

management facility.

|Attachment 12]

. The operator shall not accept wastes containing NORM at a surface waste

management facility except as provided in 19.15.35 NMAC.

[Attachment 12|

(1) Exempt oil field wastes.

R360 Avalaon Transfer Facility
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. The operator shall require a certification on form C-138, signed by the
generator or the generator’s authorized agent, that represents and warrants that the
oil field wastes are generated from oil and gas exploration and production
operations, are exempt waste and are not mixed with non-exempt waste.

{Attachment {2]

. The operator shall have the option to accept such certifications on a
monthly, weekly or per load basis. The operator shall maintain and shall make the]

certificates available for the division’s inspection.

[Attachment 12]

(2) Non-exempt, non-hazardous, oil field wastes.

. The operator shall require a form C-138, oil field waste document, signed
by the generator or its authorized agent.

lAttachment 12]

This form shall be accompanied by acceptable documentation to determing
that the oil field waste is non-hazardous.

{Artachment 12)

(3) Emergency non-oil field wastes. The operator may accept non-hazardous,
non-oil field wastes in an emergency if ordered by the department of public safety

|Attachment 12}

. The operator shall complete a form C-138, oil field waste document,
describing the waste, and maintain the same, accompanied by the department of

public safety order, subject to division inspection.

[Attachment 12]

36.13 G. Records:

19,15.36.8.C(6) waste management plan

The operator of a commercial facility shall maintain records reflecting
the generator, the location of origin, the location of disposal within the
commercial facility, the volume and type of oil field waste, the date of disposal
and the hauling company for each load or category of oil field waste accepted at
the commercial facility.

id

{Attachment 12]

The operator shall maintain such records for a period of not less than five
years after the commercial facility’s closure, subject to division inspection.

|Attachment 12}

36.13 H. Disposal at a commercial facility shall occur only when an attendant is
on duty unless loads can be monitored or otherwise isolated for inspection before

disposal.

[N/A]

. The surface waste management facility shall be secured to prevent
unauthorized disposal.

|Attachment 12}

36.13 1. To protect migratory birds, tanks exceeding eight feet in diameter, and
lexposed pits and ponds shall be screened, netted or covered.

[Aftachment 12}

Surface waste management facilities shall be fenced in a manner approved
by the division.

{Attachment [0, Attachment 12§

36.13 J. Sign: Surface waste management facilities shall have a sign, readable
from a distance of 50 feet and containing the operator’s name; surface waste
Imanagement facility permit or order number; surface waste management facility
location by unit letter, section, towaship and range; and emergency telephone
numbers.

|Atinchment 12]

36.13 K. The operators shall comply with the spill reporting and corrective
action provisions of 19.15.30 NMAC or 19.15.29 NMAC.

[Attachmene 12]

L. Each operator shall have an inspection and maintenance plan that includes
the following:

19.15.36.8.C(7) inspection and raintenance plan [Attachment 13)

(1) monthly inspection of leak detection sumps including sampling if fluids are
present with analyses of fluid samples furnished to the division, and maintenance
of records of inspection dates, the inspector and the leak detection system’s status;,

[N/A]

(2) semi-annual inspection and sampling of monitoring wells as required, with
analyses of ground water furnished to the division; and maintenance of records of
inspection dates, the inspector and ground water monitoring wells’ status; and

This requirement is duplicative of C7 above.[N/A]

(3) inspections of the berms and the outside walls of pond levees quarterly and
after a major rainfall or windstorm, and maintenance of berms in such a manner a
to prevent erosion,

[Attachment 13, Sections 2.1 and 3.4]

36.13 M. Each operator shall have a plan to control run-on water onto the site
and run-off water from the site, such that:

19.15.36.8.C(11) stonmwater run on/off management plan [Attachment 17

(1) the run-on and run-off control system shall prevent flow onto the surface
waste management facility’s active portion during the peak discharge from a25-
lyear storm; and

[Attachment 17, Attachment 11§

(2) run-off from the surface waste management facility’s active portion shall not
be allowed to discharge a pollutant to the waters of the state or United States that
violates state water quality standards.

{Attachment 17, Attachment 11§

36.13 N. Contingency plan. Each operator shall have a contingency plan. .... The]
contingency plan for emergencies shall:

19.15.36.8.C(10) contingency plan [Attachment 16|

For Admin Completeness Determination (ACD), accept any attachment labeled
Contingency Plan. [etails will be part of Technical Review.

(1) describe the actions surface waste management facility personnel shall take
in response to fires, explosions or releases to air, soil, surface water or ground
water of contaminants or oil field waste containing constituents that could
threaten fresh water, public health, safety or the environment;

[Attachment 16]
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(2) describe arrangements with local police departments, fire departments,
hospitals, contractors and state and local emergency response teams to
coordinate emergency services;

|Attachment 16]

(3) list the emergency coordinator’s name; address; and office, home and
mobile phone numbers (where more than one person is listed, one shall be named
as the primary emergency coordinator);

[Attachment 16]

(4) include a list, which shall be kept current, of emergency equipment ... [Attachment 16}
containing a physical description of each item on the list and a brief outline of its

capabilities;

(5) include an evacuation plan .... Attachment 16]
(6) include an evaluation of expected contaminants, expected media ... l{Attachment 16]

(7) list where copies of the contingency plan will be kept, which shall include the
surface waste management facility; local police departments, fire departments and
hospitals; and state and local emergency response teams;

[Attachment 16]

(8) indicate when the contingency plan will be amended, which shall be within
five working days whenever:

[Attachment 16}

(a) the surface waste management facility permit is revised or modified;

[Attachment 16]

(b) the plan fails in an emergency;

Attachment 16]

(c) the surface waste management facility changes design, construction, operation,|
|maintenance or other circumstances in a way that increases the potential for fires,
explosions or releases of oil field waste constituents that could threaten fresh
water, public health, safety or the environment or change the response necessary
in an emergency,

[Attachment 16]

(d) the list of emergency coordinators or their contact information changes; or

|Attachment 16}

(e) the list of emergency equipment changes;

[Attachment 16]

(9) describe how the emergency coordinator or the coordinator’s designee,
[whenever there is an imminent or actual emergency situation, will immediately;

[Attachment 16]

communication systems, where applicable, to notify surface waste management
facility personnel; and

(a) activate internal surface waste management facility alarms or {[Attachment 16]

(b) notify appropriate state and local agencies with designated response roles if|
their assistance 1s needed;

[Attachment 16]

(10) describe how the emergency coordinator, whenever there is a release, fire or
explosion, will immediately identify the character, exact source, amount and
extent of released materials and describe how the emergency coordinator will
concurrently assess possible hazards to fresh water, public health, safety or the
environment that may result from the release, fire or explosion;

[Attachment 16

(11) describe how, if the surface waste management facility stops operations in
response to fire, explosion or release, the emergency coordinator will monitor for
leaks, pressure buildup, gas generation or rupture in valves, pipes or the
equipment, wherever this is appropriate;

[Attachment 16]

(12) describe how the emergency coordinator, immediately after an emergency,
will provide for treating, storing or disposing of recovered oil field waste, or
other material that results from a release, fire or explosion at a surface waste
management facility;

[Attachment 16}

(13) describe how the emergency coordinator will ensure that no oil field waste,
which may be incompatible with the released material, is treated, stored or
disposed of until cleanup procedures are complete; and

[Attachment 16]

(14) provide that the emergency coordinator may amend the plan during an
emergency as necessary to protect fresh water, public health, safety or the
environment.

[Attachment 16]

36.13 O. Gas safety management plan.

19.15.36.8.C(13) gas safety management plan [N/A]

Each operator ... a landfill shall have a gas safety management plan.... The plan
shall also include final post closure monitoring and control options.

IFor ACD, accept any attachment labeled Gas Safety Management Plan.

36.13 P, Training program.

For ACD, accept any attachment labeled Training Program

Each operator shall conduct an annual training program for key personnel that
includes general operations, permit conditions, emergencies proper sampling
methods and identification of exempt and non-exempt waste and hazardous waste.
The operator shall maintain records of such training, subject to division
inspection, for five years.

{Attachment 12]

PART 3

19.15.36.14 NMAC - SPECIFIC REQUIREMENTS APPLICABLE TO
LANDFILLS

IN/A - All of Part 3]

36.14A. General operating requirements.

(1) The operator shall confine the landfill’s working face to the smallest
practical area and compact the oil field waste to the smallest practical volume.
The operator shall not use equipment that may damage the integrity of the liner
system in direct contact with a geosynthetic liner.
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(2) The operator shall prevent unauthorized access by the public and entry by
large animals to the landfill’s active portion through the use of fences, gates, locks|
or other means that attain equivalent protection.

These are Permit Conditions, but not reguired to be ACD.

¢ 5-The-operator-shall-not-excovate-a-closed-cell-or-allow others-to-exenvate o
(6) The operator shall provide adequate cover for the landfill’s active face as
needed to control dust, debris, odors or other nuisances, or as otherwise required
by the division.

(7) For areas of the landfill that will not receive additional oil field waste for one
month or more, but have not reached the final waste elevation, the operator shall
provide intermediate cover....

(8) Landfill cell closure: When the operator has filled a landfill cell, the operator
shall close it pursuant to the conditions contained in the surface waste
management facility permit and the requirements of Paragraph (2) of Subsection
D of 19.15.36.18 NMAC. The operator shall notify the division’s environmental
bureau at least three working days prior to a landfill cell’s closure.

36.14B. Ground water monitoring program. 19.15.36.8.C(7) inspection and maintenance plan
. the operator shal} .... establish a ground water monitoring program ...

which shall include a ground water monitoring work plan, a sampling and
analysis plan, a ground water monitoring system and a plan for reporting
Ig@nd water monitoring results.

. The ground water monitoring system shall consist of a sufficient number
of wells, installed at appropriate locations and depths, to yield ground water
samples from the uppermost aquifer that:

(1) represent the quality of background ground water that leakage from a landfill
has not affected; and

(2) represent the quality of ground water passing beneath and down gradient of
the surface waste management facility.

36.14C. Landfill design specification. 19.15.36.8.C(5) technical data and design drawings
New landfill design systems shall include a base layer and a lower
geomembrane liner (e.g., composite liner), a leak detection system, an upper
geomembrane liner, a leachate collection and removal system, a leachate
collection and removal system protective layer, an oil field waste zone and a
top landfill cover.

For ACD, accept any plan that refers to Landfill Design that has all of the
required elements shown in bold. Details will be part of Technical Review. This
is duplicative of 36.8C(xx) above.

(1) Base layer:
. The base layer shall, at a minimum, consist of two feet of clay soil

compacted to a minimum 90 percent standard proctor density (ASTM D-698)
with a hydraulic conductivity of 1 x 10-7 cm/sec or less.

. In areas where no ground water is present, the operator may propose an
alternative base layer design, subject to division approval.

(2) Lower geomembrane liner:

. The lower geomembrane liner shall consist of a 30-mil flexible PVC or
60-mil HDPE liner, or an equivalent liner approved by the division.

(3) Leak detection system:

. The operator shall place the leak detection system, which shall consist of
two feet of compacted soil with a saturated hydraulic conductivity of 1 x 10-5
cm/sec or greater, between the lower and upper geomembrane liners.

. The leak detection system shall consist of a drainage and collection system|
placed no more than six inches above the lower geomembrane liner in depressions|
and sloped so as to facilitate the earliest possible leak detection at designated
collection points.

. Drainage piping shall be designed to withstand chemical attack from oil
field waste and leachate and structural loading and other stresses and disturbances
from overlying oil field waste, cover materials, equipment operation, expansion of
contraction, and to facilitate clean-out maintenance.

. The material placed between the pipes and laterals shall be sufficiently
permeable to allow the transport of fluids to the drainage pipe.

. The slope of the landfill sub-grade and drainage pipes and laterals shall be
at least two percent grade; i.e., two feet of vertical drop per 100 horizontal feet.

. The piping collection network shall be comprised of solid and perforated
pipe having a minimum diameter of four inches and a minimum wall thickness of
schedule 80.
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. The operator shall seal a solid drainage pipe to convey collected liquids to
a corrosion-proof sump or sumps located outside the landfill’s perimeter for
observation, storage, treatment or disposal.

. The operator may install alternative designs as approved by the division.

(4) The operator shall place the upper geomembrane liner, which shall consist
of a 30-mil flexible PVC or 60-mil HDPE liner, or an equivalent liner approved
by the division, over the leak detection system.

(5) The operator shall place the leachate collection and removal system, which
shall consist of at least two feet of compacted soil with a saturated hydraulic
conductivity of 1 x 10-2 cm/sec or greater, over the upper geomembrane liner to
facilitate drainage.

. The leachate collection and removal system shall consist of a drainage and
collection and removal system placed no more than six inches above the upper
geomembrane liner in depressions and sloped so as to facilitate the maximum
leachate collection.

. Piping shall be designed to withstand chemical attack from oil field waste
or leachate and structural loading and other stresses and disturbances from
overlying oil field waste, cover materials, equipment operation, expansion or
contraction and to facilitate clean-out maintenance.

. The material placed between the pipes and laterals shall be sufficiently
permeable to allow the transport of fluids to the drainage pipe.
. The slope of the upper geomembrane liner and drainage lines and laterals

shall be at least two percent grade; i.e., two feet of vertical drop per 100
horizontal feet.

. The piping collection network shall be comprised of solid and perforated
pipe having a minimum diameter of four inches and a minimum wall thickness of
schedule 80.

. The operator shall seal a solid drainage pipe to convey collected fluids
outside the landfill’s perimeter for storage, treatment and disposal.

0 The operator may install alternative designs as approved by the division,

(6) The operator shall place the leachate collection and removal system
{protection layer, which shall consist of a soil layer at least one foot thick with a
saturated hydraulic conductivity of 1 x 10-2 cm/sec or greater, over the leachate
collection and removal system.

(7) The operator shall place oil field waste over the leachate collection and
removal system protective layer.

(8) The top landfill cover design shall consist of the following layers (top to
bottom):

. a soil erosion layer composed of at least 12 inches of fertile topsoil re-
vegetated in accordance with the post closure provisions of Subparagraph (b) of
Paragraph (2) of Subsection D of 19.15.36.18 NMAC;

. a protection or frost protection layer composed of 12 to 30 inches of
native soil;
. a drainage layer composed of at least 12 inches of sand or gravel with a

saturated hydraulic conductivity of 1 x 10-2 cm/sec or greater and a minimum
bottom slope of four percent,

. a hydraulic barrier-layer-geomembrane (minimum of a 30-mil flexible
PVC or 60-mil HDPE liner, or an equivalent liner approved by the division);

. and a gas vent or foundation layer composed of at least 12 inches of
sand or gravel above oil field waste with soils compacted to the minimum 80
Jpercent Standard Proctor Density.

° The operator shall install the top landfill cover within one year of
achieving the final landfill cell waste elevation. ...

(9) Alternatively, the operator may propose a performance-based landfill design
system using geosynthetics or geocomposites, including geogrids, geonets,
geosynthetic clay liners, composite liner systems, etc., when supported by EPA’s
“hydrologic evaluation of landfill performance” (HELP) model or other division-
approved model.

. The operator shall design the landfill to prevent the “bathtub effect”.

. The bathtub effect occurs when a more permeable cover is placed over a
less permeable bottom liner or natural subsoil.

(10) External piping, ¢.g., leachate collection, leak detection and sump removal
systems shall be designed for installation of a sidewall riser pipe.

. Pipes shall not penetrate the liner with the exception of gas vent or
collection wells where the operator shall install a flexible clamped pipe riser
through the top landfill cover liner that will accommodate oil field waste settling
and will prevent tears.

36.14 D, Liner specifications and requirements.

19.15.36.8.C(5) technical data and design drawings

For ACD, accept any plan that refers to Liner Specs. Details will be part of

Technical Review.
(1) General requirements.
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(a) Geomembrane liner specifications.

. Geomembrane liners shall consist of a 30-mil flexible PVC or 60-mil
HDPE liner, or an equivalent liner approved by the division.

Geomembrane liners shall have a hydraulic conductivity no greater than
1 x 10-9 cmy/sec.

. Geomembrane liners shall be composed of impervious, geosynthetic
material that is resistant to petroleum hydrocarbons, salts and acidic and alkaline
solutions.

. Liners shall also be resistant to ultraviolet light, or the operator shall

make provisions to protect the material from sunlight,

Liner compatibility shall comply with EPA SW-846 method 9090A.

(b) Liners shall be able to withstand projected loading stresses, settling and
disturbances from overlying oil field waste, cover materials and equipment
operations.

(c) The operator shall construct liners with a minimum of two percent slope to
promote positive drainage and to facilitate leachate collection and leak detection.

(2) Additional requirements for geomembranes.

(a) Geomembranes shall be compatible with the oil field waste to be disposed.

. Geomembranes shall be resistant to chemical attack from the oil field
waste or leachate.

. The operator shall demonstrate this by means of the manufacturer’s test
reports, laboratory analyses or other division-approved method.

(b) Geosynthetic material the operator installs on aslope greater than 25 percent
shall be designed to withstand the calculated tensile forces acting upon the
material.

The design shall consider the maximum friction angle of the geosynthetic
with regard to a soil-geosynthetic or geosynthetic-geosynthetic interface and shall
ensure that overall slope stability is maintained.

(c) The operator shall thermally seal (hot wedge) field seams in geosynthetic
material with a double track weld to create an air pocket for non-destructive air
channel testing. In areas where double-track welding cannot be achieved, the
operator may propose alternative thermal seaming methods.

A stabilized air pressure of 35psi, plus or minus one percent, shall be
Imaintained for at least five minutes.

. The operator shall overlap liners four to six inches before seaming, and
shall orient seams parallel to the line of maximum slope; i.e., oriented along, not

across, the slope.

. The operator shall minimize the number of field seams in corners and
irregularly shaped areas.

- The operator shall use factory seams whenever possible.

The operator shall not install horizontal seams within five feet of the
slope’s toe. Qualified personnel shall perform all field seaming.

36.14E. Requirements for the soil component of composite liners.

19.15.36.8.C(5) technical data and design drawings

(1) The operator shall place and compact the base layer to 90 percent standard
proctor density on a prepared sub-grade.

(2) The seil surface upon which the operator installs a geosynthetic shall be free
of stones greater than one half inch in any dimension, organic matter, local
irregularities, protrusions, loose soil and abrupt changes in grade that could
damage the geosynthetic.

For ACD, accept any plan that refers to Soil component of Composite Liners.
Details will be part of Technical Review.

(3) The operator shall compact a clay soil component of a composite liner to a
minimum of 90 percent standard proctor density, which shall have, unless
otherwise approved by the division, a plasticity index greater than 10 percent, a
liquid limit between 25 and 50 percent, a portion of material passing the no. 200
sieve (0.074 mm and less fraction) greater than 40 percent by weight; and a clay
content greater than 18 percent by weight.

36.14F. The leachate collection and removal system protective layer and the
soil component of the leak detection system shall consist of soil materials that
shall be free of organic matter, shall have a portion of material passing the no.
200 sieve no greater than five percent by weight and shall have a uniformity
coefficient (Cu) less than 6, where Cu is defined as D60/D10.

19.15.36.8.C(5) technical data and design drawings

. Geosynthetic materials or geocomposites including geonets and
geotextiles, if used as components of the leachate collection and removal or leak
detection system, shall have a hydraulic conductivity, transmissivity and
chemical and physical qualities that oil field waste placement, equipment

operation or leachate generation will not adversely affect.

. These geosynthetics or geocomposites, if used in conjunction with the soil
protective cover for liners, shall have a hydraulic conductivity designed to ensure

that the liner’s hydraulic head never exceeds one foot.

For ACD, accept any plan that refers to Leachate Collection and removal system
protective layer. Details will be part of Technical Review.

36.14G. Landfill gas control systems. If the gas safety management plan or
requirements of other federal, state or local agencies require the installation of a
lgas control system at a landfill, the operator shall submit a plan for division

approval, which shall include the following:

19.15.36.8.C(13) pas safety management plan
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(1) the system’s design, indicating the location and design of vents, barriers, For ACD, accept any plan that refers to Landfill Gas Control System. Details
collection piping and manifolds and other control measures that the operator will |will be part of Technical Review.

install (gas vent or collection wells shall incorporate a clamped and seamed pipe
riser design through the top cover liner),

(2) if gas recovery is proposed, the design of the proposed gas recovery
system and the system’s major on-site components, including storage,
transportation, processing, treatment or disposal measures required in the
management of generated gases, condensates or other residues;

(3) if gas processing is proposed, a processing plan designed in a manner that
does not interfere or conflict with the activities on the site or required control
measures or create or cause danger to persons or property;

(4) if gas disposal is proposed, a disposal plan designed:

(a) in a manner that does not interfere or conflict with the activities on the site or
with required control measures;

(b) so as not to create or cause danger to persons or property; and

(c) with active forced ventilation, using vents located at least one foot above the
landfill surface at each gas vent’s location;

J(;) physical and chemical characterization of condensates or residues that are

enerated and a plan for their disposal;
(6) means that the operator will implement to prevent gas generation and lateral
migration such that
(a) the concentration of the gases the landfill generates does not exceed 25 percenty
of the lower explosive limit for gases in surface waste management facility
structures (excluding gas control or recovery system components); and
(b) the concentration of gases does not exceed the lower explosive limit for gases
at the surface waste management facility boundary; and
(7) a routine gas monitoring program providing for monitoring at least
quarterly; the specific type and frequency of monitoring to be determined based
on the following:
(a) soil conditions;
(b) the hydrogeologic and hydraulic conditions surrounding the surface waste
management facility; and
(c) the location of surface waste management facility structures and property
lines.
36.14H. Landfill gas response. If gas levels exceed the limits specified in 19.15.36.8.C(13) gas safety management plan
Paragraph (6) of Subsection G 0f19.15.36.14 NMAC, the operator shall:
(1) immediately take all necessary steps to ensure protection of fresh water, publicll-or ACD, accept any plan that refers to Landfill Gas Response. Details will be
health, safety and the environment and notify the division; art of Technical Review.
(2) within seven days of detection, record gas levels detected and a description of
the steps taken to protect fresh water, public health, safety and the environment;

(3) within 30 days of detection, submit a remediation plan for gas releases that
describes the problem’s nature and extent and the proposed remedy; and

(4) within 60 days after division approval, implement the remediation plan and
notify the division that the plan has been implemented.

PART 4
L19.15.36.15 NMAC - SPECIFIC REQUIREMENTS APPLICABLE TO [N/A - Al of Part 4]
LANDFARMS

36.15A. Oil field waste acceptance criteria. Only soils and drill cuttings 19.15.36.8.C(6) waste management plan
predominantly contaminated by petroleum hydrocarbons shall be placed in a

landfarm.

. The division may approve placement of tank bottoms in a landfarm if the

operator demonstrates that the tank bottoms do not contain economically
recoverable petroleum hydrocarbons.

. Soils and drill cuttings placed in a landfarm shall be sufficiently free of  |36.154 is mostly Permit Conditions. Check for commitments to meet these
liquid content to pass the paint filter test, and shall not have a chloride requirements.

concentration exceeding 500 mg/kg if the landfarm is located where ground
water is less than 100 feet but at least 50 feet below the lowest elevation at which
the operator will place oil field waste or exceeding 1000 mg/kg if the landfarm is
located where ground water is 100 feet or more below the lowest elevation at
which the operator will place oil field waste.

. The person tendering oil field waste for treatment at a landfarm shall
certify, on form C-138, that representative samples of the oil field waste have
been subjected to the paint filter test and tested for chloride content, and that the
samples have been found to conform to these requirements.

. The landfarm’s operator shall not accept oil field waste for landfarm
treatment unless accompanied by this certification.

36.15B. Background testing.
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. Prior to beginning operation of a new landfarm or to opening a new cell at
an existing landfarm at which the operator has not already established
background, the operator shall take, at a minimum, 12 composite background soil
samples, with each consisting of 16 discrete samples from areas that previous
operations have not impacted at least six inches below the original ground surface.
to establish background soil concentrations for the entire surface waste
management facility. The operator shall analyze the background soil samples for
TPH, as determined by EPA method 418.1 or other EPA method approved by the
division; BTEX, as determined by EPA SW-846 method 8021B or 8260B;
chlorides; and other constituents listed in Subsections A and B of 20.6.2.3103
NMAC, using approved EPA methods.

36.15C. Operation and oil field waste treatment.

(1) The operator shall berm each landfarm cell to prevent rainwater run-on and ~ |19.15.36.8.C(6) waste management plan

run-off.
£9.15.36.8.C(11) stornmwater run on/ofl management plan
19.15.36.8.C{4) detailed construction/ installation diagramns
(2) The operator shall not place contaminated soils received after the effective 19.15.36.8.C(6) waste management plan
date of 19.15.36 NMAC within 100 feet of the surface waste management
facility’s boundary.

(3) The operator shall not place contaminated soils received at a landfarm after the]19.15.36.8.((6) waste management plan
effective date of 19.15.36 NMAC within 20 feet of a pipeline crossing the
landfarm.

(4) With 72 hours after receipt, the operator shall spread and disk contaminated |19.15.36.8.C(6) waste management plan
soils in eight-inch or less lifts or approximately 1000 cubic yards per acre per
cight-inch lift or biopile.

(5) The operator shall ensure that soils are disked biweekly and biopiles are £9.15.36.8.C(6) waste management plan
turned at least monthly.

(6) The operator shall add moisture, as necessary, to enhance bioremediation and |19.15.36.8.C(6) waste management plan
to control blowing dust.

(7) The application of microbes for the purposes of enhancing bioremediation  [19.15.36.8.C(6) waste management plan
requires prior division approval.

(8) Pooling of liquids in the landfarm is prohibited. The operator shall remove
freestanding water within 24 hours.

(9) The operator shall maintain records of the landfarm’s remediation activities in
a form readily accessible for division inspection.

(10) The division’s environmental bureau may approve other treatment 19.15.36.8.C(6) waste management plan
procedures if the operator demonstrates that they provide equivalent protection forj
fresh water, public health, safety and the environment.

19.15.36.8.C(5) technical data and design drawings
36.15D. Treatment zone monitoring. 19.15.36.8.C(6) waste imanagement plan

. The operator shall spread contaminated soils on the surface in eight-
inch or less lifts or approximately 1000 cubic yards per acre per cight-inch lift.

. The operator shall conduct treatment zone monitoring to ensure that
prior to adding an additional lift the TPH concentration of each lift, as determined
by EPA SW-846 method 80t5M or EPA method 418.1 or other EPA method
approved by the division, does not exceed 2500 mg/kg and that the chloride
concentration, as determined by EPA method 300.1, does not exceed 500 mg/kg if]
the landfarm is located where ground water is less than 100 feet but at Jeast 50
feet below the lowest elevation at which the operator will place oil field waste or
1000 mg/kg if the landfarm is located where ground water is 100 feet or more
below the lowest elevation at which the operator will place oil field waste.

. The operator shall collect and analyze at least one composite soil
sample, consisting of four discrete samples, from the treatment zone at least semi-
annually using the methods specified below for TPH and chlorides.

. The maximum thickness of treated soils in a landfarm celi shall not
exceed two feet or approximately 3000 cubic yards per acre.
. When that thickness is reached, the operator shall not place additional oil

field waste in the landfarm cell until it has demonstrated by monitoring the
treatment zone at least semi-annually that the contaminated soil has been treated
to the standards specified in Subsection F of 19.15.36.15 NMAC or the
contaminated soils have been removed to a division approved surface waste
management facility.

36.15E. Vadose zone monitoring. Permit condition, but not needed for ACD.

19.15.36.8 NMAC - SURFACE WASTE MANAGEMENT FACILITY R360 Avalaon Transfer Facility
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(1) Sampling. The operator shall monitor the vadose zone beneath the treatment
zone in each landfarm cell. The operator shall take the vadose zone samples from
soils between three and four feet below the cell’s original ground surface.

(2) Semi-annual monitoring program. The operator shall collect and analyze a
minimum of four randomly selected, independent samples from the vadose zone
at least semi-annually using the methods specified below for TPH, BTEX and
chlorides and shall compare each result to the higher of the PQL or the
background soil concentrations to determine whether a release has occurred.

(3) Five year monitoring program. The operator shall collect and analyze a
minimum of four randomly selected, independent samples from the vadose zone,
using the methods specified below for the constituents listed in Subsections A and
B 0f 20.6.2.3103 NMAC at least every five years and shall compare each result to
the higher of the PQL or the background soil concentrations to determine whether
a release has occurred.

(4) Record keeping. The operator shall maintain a copy of the monitoring reporty
in a form readily accessible for division inspection.

(5) Release response.

. If vadose zone sampling results show that the concentrations of TPH,
BTEX or chlorides exceed the higher of the PQL or the background soil
concentrations, then the operator shall notify the division’s environmental bureau
of the exceedance, and shall immediately collect and analyze a minimum of four
randomly selected, independent samples for TPH, BTEX, chlorides and the
constituents listed in Subsections A and B of 20.6.2.3103 NMAC.

. The operator shall submit the results of the re-sampling event and a
response action plan for the division’s approval within 45 days of the initial
notification. The response action plan shall address changes in the landfarm’s
operation to prevent further contamination and, if necessary, a plan for
remediating existing contamination.

36.15F. Treatment zone closure performance standards. After the operator
has filled a landfarm cell to the maximum thickness of two feet or
approximately 3000 cubic yards per acre, the operator shall continue
treatment until the contaminated soil has been remediated to the higher of the
background concentrations or the following closure performance standards. The
operator shall demonstrate compliance with the closure performance standards by
collecting and analyzing a minimum of one composite soil sam ple, consisting of
four discrete samples.

19.15.36.8.C(9) closure and post-closure care plan

Permit condition, but not needed for ACD

(1) Benzene, as determined by EPA SW-846 method 8021B or 8260B, shall not
exceed 0.2 mg/kg.

(2) Total BTEX, as determined by EPA SW-846 method 8021B or 8260B, shall
not exceed 50 mg/kg.

(3) The GRO and DRO combined fractions, as determined by EPA SW-846
method 8015M, shall not exceed 500 mg/kg. TPH, as determined by EPA method
418.1 or other EPA method approved by the division, shall not exceed 2500
mg/kg.

(4) Chlorides, as determined by EPA method 300.1, shall not exceed 500 mg/kg if]
the landfarm is located where ground water is less than 100 feet but at least 50
{feet below the lowest elevation at which the operator will place oil field waste or
1000 mg/kg if the landfarm is located where ground water is 100 feet or more
below the lowest elevation at which the operator will place oil field waste.

NMAC shall be determined by EPA SW-846 methods 6010B or 6020 or other
methods approved by the division. If the concentration of those constituents
exceed the PQL or background concentration, the operator shall either perform a
site specific risk assessment using EPA approved methods and shall propose
closure standards based upon individual site conditions that protect fresh water,
public health, safety and the environment, which shall be subject to division
approval or remove pursuant to Paragraph (2) of Subsection G of 19.15.36.15
NMAC.

(5) The concentration of constituents listed in Subsections A and B of 20.6.2.3103].

36.15G. Disposition of treated soils.

19.15.36.8.C(6) waste management plan

19.15.36.8.C(9) closurc and post-closure care plan

(1) If the operator achieves the closure performance standards specified in
Subsection F of 19.15.36.15 NMAC, then the operator may either leave the
treated soils in place, or, with prior division approval, dispose or reuse of the
treated soils in an alternative manner.

Permit condition, but not needed for ACD.

(2) If the operator cannot achieve the closure performance standards specified in
Subsection F of 19.15.36.15 NMAC within five years or as extended by the
division, then the operator shall remove contaminated soils from the landfarm cell
land properly dispose of it at a division-permitted landfill, or reuse or recycle it in

a manner approved by the division.
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(3) If the operator cannot achieve the closure performance standards specified in
Subsection F of 19.15.36.15 NMAC within five years or as extended by the
division, then the division may review the adequacy of the operator’s financial
assurance, as provided in Subsection G of 19.15.36.11 NMAC. In that event, the
division may require the operator to modify its financial assurance to provide for
the appropriate disposition of contaminated soil in a manner acceptable to the
division.

(4) The operator may request approval of an alternative soil closure standard from
the division, provided that the operator shall give division-approved public notice
of an application for alternative soil closure standards in the manner provided in
19.15.36.9 NMAC. The division may grant the request administratively if no
person files an objection thereto within 30 days after publication of notice;
otherwise the division shall set the matter for hearing.

36.15H. Environmentally acceptable bioremediation endpoint approach. 19.15.36.8.C(6) waste management plan
19.15.36.8.C'(9) closure and post-closure care plan

(1) A Jandfarm operator may use an environmentally acceptable |[Permit condition, but not needed for ACD.
Lbioremediation endpoint approach to landfarm management in lieu of
compliance with the requirements of Paragraph (3) of Subsection F of 19.15.36.15]
INMAC....

(2) In addition to the requirements specified in Subsection C of 19.15.36.8
NMAC, an operator who plans to use an environmentally acceptable
bioremediation endpoint approach shall submit for the division’s review and
approval a detailed landfarm operation plan for those landfarm cells
exclusively dedicated to the use of the environmentally acceptable bioremediation
endpoint approach. At a minimum, the operations plan shall include detailed
information on the native soils, procedures to characterize each lift of
contaminated soil, operating procedures and management procedures that the
operator shall follow.

(3) In addition to other operational requirements specified in 19.15.36.15 NMAC,
the operator using an environmentally acceptable bioremediation endpoint
approach shall comply with the following.

(a) Native soil information required. The operator shall submit detailed
information on the soil conditions present for each of its landfarm cells
immediately prior to the application of the petroleum hydrocarbon- contaminated
soils, including: treatment cell size, soil porosity, soil bulk density, soil pH,
moisture content, field capacity, organic matter concentration, soil structure, SAR|
EC, soil composition, soil temperature, soil nutrient (C:N:P) (calcium, nitrogen
and phosphate) concentrations and oxygen content.

(b) Characterization of contaminated soil. The operator shall submit a
description of the procedures that it will follow to characterize each lift of
contaminated soil or drill cuttings, prior to treating each lift of contaminated soil
or drill cuttings, for petroleum hydrocarbon loading factor, TPH, BTEX,
chlorides, constituents listed in Subsections A and B of 20.6.2.3103 NMAC,
contaminated soil moisture, contaminated soil pH and AP gravity of the
petroleum hydrocarbons,

(c) Operating procedures. The operator shall submit a description of the
procedures, including a schedule, that it shall follow to properly monitor and
amend each lift of contaminated soil in order to maximize bioremediation,
including tilling procedures and schedule; procedures to limit petroleum
hydrocarbon loading to less than five percent; procedures to maintain pH between
six and eight; procedures to monitor and apply proper nutrients; procedures to
monitor, apply and maintain moisture to 60 to 80 percent of field capacity; and
procedures to monitor TPH concentrations.

(d) Management procedures. The operator shall submit a description of the
management procedures that it shall follow to properly schedule landfarming
operations, including modifications during cold weather, record keeping,
sampling and analysis, statistical procedures, routine reporting, determination and
reporting of achievement of the environmentally acceptable bioremediation
endpoint and closure and post-closure plans.

PART 5
19.15.36.17 NMAC - SPECIFIC REQUIREMENTS APPLICABLE TO IN/A - All of Part 5]

EVAPORATION, STORAGE, TREATMENT AND SKIMMER PONDS:

36.17A. Engineering design plan. An applicant for a surface waste management |/or ACD, accept any plan that refers to Engineering Design Plan and that has
facility permit or modification requesting inclusion of a skimmer pit; an all of the required elements shown in bold. Details will be part of Technical
evaporation, storage or treatment pond; or a below-grade tank shall submit ... |Review.

U a detailed engineering design plan, certified by a registered profession
lengineer,
19.15.36.8 NMAC - SURFACE WASTE MANAGEMENT FACILITY R360 Avalaon Transfer Facility
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. including operating and maintenance procedures; 19.15.36.8.C(5)

technical data and design drawings

. a closure plan; 19.15.36.8.C(9) closure and post-closure care plan

. and a hydrologic report that provides sufficient information and detail on
the site’s topography, soils, geology, surface hydrology and ground water
hydrology to enable the division to evaluate the actual and potential effects on
soils, surface water and ground water. 19.15.36.8.C(15) geological/ hydrological

data

. The plan shall include detailed information on dike protection and
structural integrity; leak detection, including an adequate fluid collection and

removal system; 19.15.36.8.C(5) technical data and design drawings

. liner specifications and compatibility; 19.15.36.8.C(5) technical data and

design drawings

. freeboard and overtopping prevention; 19.15.36.8.C(7) inspection and

maintenance plan

. prevention of nuisance and hazardous odors such as H2S; 19.15.36.8.C(8)
hydrogen sulfide prevention and contingency plan: 19.15.36.8.C(7) inspection and)

maintenance plan

. an emergency response plan, unless the pit is part of a surface waste
management facility that has an integrated contingency plan; 19.15.36.8.C(10)

contingency plan

. type of oil field waste stream, including chemical analysis;
19.15.36.8.C(6) waste management plan

. climatological factors, including freeze-thaw cycles;

. a monitoring and inspection plan; 19.15.36.8.C(7) inspection and

maintenance plan

. erosion control; 19.15.36.8.C(7) inspection and maintenance plan

o and other pertinent information the division requests.

36.17B. Construction, standards.

19.15.36.8.C(5) technical data and design drawings

(1) In general. The operator shall ensure each pit, pond and below-grade tank is
designed, constructed and operated so as to contain liquids and solids in a manner
that will protect fresh water, public health, safety and the environment.

For ACD, accept any plan that refers to Construction Standards and that has all
of the required elements shown in bold. Details will be part of Technical Review

(2) Liners required. Each pit or pond shall contain, at a minimum, a primary
(upper) liner and a secondary (Jower) liner with a leak detection system
appropriate to the site’s conditions.

(3) Liner specifications,

Liners shall consist of a 30-mil flexible PVC or 60-mil HDPE liner, or an
equivalent liner approved by the division,

. Synthetic (geomembrane) liners shall have a hydraulic conductivity no

greater than 1 x 10-9 cm/sec.

. Geomembrane liners shall be composed of an impervious, synthetic
material that is resistant to petroleum hydrocarbons, salts and acidic and alkaline

solutions.

. Liner materials shall be resistant to ultraviolet light, or the operator shall

make provisions to protect the material from sunlight.

id

Liner compatibility shall comply with EPA SW-846 method 9090A.

(4) Alternative liner media.

Optional

The division may approve other liner media if the operator demonstrates to the
division’s satisfaction that the alternative liner protects fresh water, public health,
safety and the environment as effectively as the specified media.

19.15.36.8.C(5) technical data and design drawings

(5) Each pit or pond shall have a properly constructed foundation or firm,
unyielding base, smooth and free of rocks, debris, sharp edges or irregularities, in
order to prevent rupture or tear of the liner and an adequate anchor trench; and
shall be constructed so that the inside grade of the levee is no steeper than
2H:1V. Levees shall have an outside grade no steeper than 3H: 1V,

. The levees’ tops shall be wide enough to install an anchor trench and

provide adequate room for inspection and maintenance.

. The operator shall minimize liner seams and orient them up and down,

not across a slope. The operator shall use factory seams where possible.

. The operator shall ensure field seams in geosynthetic material are
thermally seamed (hot wedge) with a double track weld to create an air pocket

for non-destructive air channel testing.

. A stabilized air pressure of 35 psi, plus or minus one percent, shall be
maintained for at least five minutes.

. The operator shall overlap liners four to six inches before seaming, and
orient seams parallel to the line of maximum slope, i.e., oriented along, not across))

the slope.

. The operator shall minimize the number of field seams in corners and
irregularly shaped areas.

0 There shall be no horizontal seams within five feet of the slope’s toe.

19.15.36.8 NMAC - SURFACE WASTE MANAGEMENT FACILITY
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. Qualified personnel shall perform field seaming.

(6) At a point of discharge into or suction from the lined pit, the liner shall be
protected from excessive hydrostatic force or mechanical damage, and external
discharge lines shall not penetrate the liner.

(7) Primary liners shall be constructed of a synthetic material.

(8) A secondary liner may be a synthetic liner or an alternative liner approved
by the division.

. Secondary liners constructed with compacted soil membranes, ic.,
natural or processed clay and other soils, shall be at least three feet thick, placed
in six-inch lifts and compacted to 95 percent of the material’s standard proctor
density, or equivalent. Compacted soil membranes used in a liner shall undergo
permeability testing in conformity with ASTM standards and methods approved
by the division before and after construction.

. Compacted soil membranes shall have a hydraulic conductivity of no
reater than 1 x 10-8 cm/sec.
. The operator shall submit results of pre-construction testing to the

division for approval prior to construction.

(9) Leak detection system: The operator shall place a leak detection system
between the lower and upper 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 so as to facilitate the earliest possible leak detection.

. Piping used shall be designed to withstand chemical attack from oil field

waste or leachate;

. structural loading from stresses and disturbances from overlying oil field

waste, cover materials, equipment operation or expansion or contraction;

. and to facilitate clean-out maintenance.

. The material placed between the pipes and laterals shall be sufficiently
ermeable to allow the transport of fluids to the drainage pipe.

. The slope of the interior sub-grade and of drainage lines and laterals shall

be at least a two percent grade, i.e., two feet vertical drop per 100 horizontal

feet.

. The piping collection system shall be comprised of solid and perforated

pipe having a minimum diameter of four inches and a minimum wall thickness of

schedule 80.

. The operator shall seal a solid sidewall riser pipe to convey collected

fluids to a collection, observation and disposal system located outside the
perimeter of the pit or pond.
. The operator may install alternative methods as approved by the division.

(+0) The-operator-shal-netify-the-divisten-atleast- 72-hours-prior-to-the-primary  |Permit Condition, not ACD. Note if included in application.

2

(11) The operator shall construct pits and ponds in a manner that prevents
overtopping due to wave action or rainfall, and maintain a three foot freeboard
at all times.

(12) The maximum size of an evaporation or storage pond shall not exceed 10 ]19.15.36.8.C(5) technical data and design drawings
acre-feet.

36.17C. Operating standards. 19.15.36.8.C(7) inspection and maintenance plan

Permit Condition, not ACD. Note if included in application.
( 1) The operator shall ensure that ondy produced fluids or non-hazardous waste  [19.15.36.8.C(7) iaspection and maiatenance plan

are discharged into or stored in a pif or pond;

[and that no measurable or visible oil layer is allowed to accumulate or remain
any where on a pit’s surface except an approved skimmer pit.

(2) The operator shall monitor leak detection systems pursuant to the approved
surface waste management facility permit conditions, maintain monitoring record
in a form readily accessible for division inspection and report discovery of liquids
in the leak detection system to the division within 24 hours.

(3) Fencing and netting.

U The operator shall fence or enclose pits or ponds to prevent unauthorized
access and maintain fences in good repair.
- Fences are not required if there is an adequate perimeter fence surrounding

the surface waste management facility.

19.15.36.8 NMAC - SURFACE WASTE MANAGEMENT FACILITY R360 Avalaon Transfer Facility
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° The operator shall screen, net, cover or otherwise render non- hazardous toj
migratory birds tanks exceeding eight feet in diameter and exposed pits and
ponds.

. Upon written application, the division may grant an exception to
screening, netting or covering requirements upon the operator’s showing that an
alternative method will adequately protect migratory birds or that the tank or pit is
not hazardous to migratory birds.

. (4) Spray systems: 19.15.36.8.C(S) technical data and design drawings
. The division may approve spray systems to enhance natural evaporation.

. The operator shall submit engineering designs for spray systems to the

division’s environmental bureau for approval prior to installation.

. The operator shall ensure that spray evaporation systems are operated so

that spray-borne suspended or dissolved solids remain within the perimeter of the
nd’s lined portion.

(5) Skimmer Pits Or Tanks: Depending on the design, this may be an application requirement.
. The operator shall use skimmer pits or tanks to separate oil from 19.15.36.8.C'(6) waste management plan

roduced water prior to water discharge into a pond.
. The operator shall install a trap device in connected ponds to prevent 19.15.36.8.C(5) technical data and design drawings

solids and oils from transferring from one pond to another unless approved in the
surface waste management facility permit.
36.17D. Below-grade tanks and sumps.

(1) Secondary containment and leak detection: 19.15.36.8.C(5) technical data and design drawings
. The operator shall construct below-grade tanks with secondary

containment and leak detection.

* The operator shall not allow below-grade tanks to overflow.

. The operator shall install only below-grade tanks of materials resistant to

the tank’s particular contents and to damage from sunlight
(2) The operator shall test sumps’ integrity annually, and shall promptly repair

or replace a sump that does not demonstrate integrity.

. The operator may test sumps that can be removed from their
emplacements by visual inspection.

. The operator shall test other sumps by appropriate mechanical means.
. The operator shall maintain records of sump inspection and testing and

make such records available for division inspection.
E. Closure required. The operator shall properly close pits, ponds and below-  [19.15.36.8.C(9) closure and post-closure care plan
h_grade tanks within six months after cessation of use.

PART 6
19.15.36.18 NMAC - CLOSURE AND POST CLOSURE:

36.18A. Surface waste management facility closure by operator. 19.15.36.8.C(9) closure and post-closure care plan [Attachment 15]

(1) The operator shall notify the division’s environmental bureau at least 60 days |[Attachment 15, Section 2.4]
prior to cessation of operations at the surface waste management facility and
provide a proposed schedule for closure. Upon receipt of such notice and
proposed schedule, the division shall review the current closure plan for adequacy
and inspect the surface waste management facility.

(2} The-division-shall notify-the-operator-within-60-davs-afterthe date-of cassation] 4(2) through A(5) are permit conditions or regulatory requirements, but not
of-operations-specified-in-the-opesator’s-closure-notice-of modifications-of the- application requirements.
i nlan o hadual v acddits it t ¢ 34 Aot ;
e and-prop 1al-requirements-that-#-determin

dditi 1 "
F- RO FOGHHFSIentS:

(6) Re-vegetate: Upon completion of closure, the operator shall re-vegetate the |[Attachment 15, Section 2.2]
site unless the division has approved an alternative site use plan as provided in
Subsection G of 19.15.36.18 NMAC.
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Re-vegetation, except for landfill cells, shall consist of establishment of a
vegetative cover equal to 70 percent of the native perenmial vegetative cover (un-
impacted by overgrazing, fire or other intrusion damaging to native vegetation) or
scientifically documented ecological description consisting of at least three native
plant species, including at least one grass, but not including noxious weeds, and
maintenance of that cover through two successive growing seasons.

[N/A]

36.18D. Surface waste management facility and cell closure and post closure
standards.

[Attachment 15, Section 2.3]

The following minimum standards shall apply to closure and post closure of the
installations indicated, whether the entire surface waste management facility is
being closed or only a part of the surface waste management facility.

(1) Oil treating plant closure. The operator shall ensure that:

[Attachment 15, Section 2.3 As equivalent]

(a) tanks and equipment used for oil treatment are cleaned and oil field waste is
disposed of at a division-approved surface waste management facility (the
operator shall reuse, recycle or remove tanks and equipment from the site within
90 days of closure);

[Attachment 15, Section 2.3]

(b) the site is sampled, in accordance with the procedures specified in chapter
nine of EPA publication SW-846, test methods for evaluating solid waste,
physical/chemical methods, for TPH, BTEX, major cations and anions and RCRA
metals, in accordance with a gridded plat of the site containing at least four equal
sections that the division has approved; and

[Attachment 15, Section 2.3]

(c) sample results are submitted to the environmental bureau in the division's
Santa Fe office.

[Attachment 15, Section 2.3]

(2) Landfiil cell closure,

(a) The operator shall properly close landfill cells, covering the cell with atop
cover pursuant to Paragraph (8) of Subsection C of 19.15.36.14 NMAC, with soil
contoured to promote drainage of precipitation; side slopes shall not exceed a 25
percent grade (four feet horizontal to one foot vertical), such that the final cover
of the landfill’s top portion has a gradient of two percent to five percent, and the
slopes are sufficient to prevent the ponding of water and erosion of the cover
material.

[N/A]

(b) The operator shall re-vegetate the area overlying the cell with native grass
covering at least 70 percent of the landfill cover and surrounding areas, consisting
of at least two grasses and not including noxious weeds or deep rooted shrubs or
trees, and maintain that cover through the post closure period.

IN/A]

(3) Landfill post closure. Following landfill closure, the post closure care period
for a landfill shall be 30 years.

IN/A]

(a) A post closure care and monitoring plan shall include maintenance of cover
integrity, maintenance and operation of a leak detection system and leachate
collection and removal system and operation of gas and ground water monitoring
systems.

[Attachment 15, Section 3]

in Subsection F of 19.15.36.15 NMAC are removed to a division-approved
surface waste management facility and the landfarm remediation area isfilled in
with native soil and re-vegetated in accordance with Paragraph (6) of Subsection
A of 19.15.36.18 NMAC;

(b) The operator or other responsible entity shall sample existing ground water [|[N/A]
Imonitering wells annually and submit reports of monitoring performance and

data collected within 45 days after the end of each calendar year. The operator

shall report any exceedance of a ground water standard that it discovers during
monitoring pursuant to 19.15.29 NMAC.

(4) Landfarm closure. The operator shall ensure that: N/A]
(a) disking and addition of bioremediation enhancing materials continues until T{‘N/A]
soils within the cells are remediated to the standards provided in Subsection F of
19.15.36.15 NMAC, or as otherwise approved by the division;

(b) soils remediated to the foregoing standards and left in place are re-vegetated {[N/A]
in accordance with Paragraph (6) of Subsection A of 19.15.36.18 NMAC;

(c) landfarmed soils that have not been or cannot be remediated to the standards IIN/A]

(d) if treated soils are removed, the cell is filled in with native soils and re-
fvegetated in

IN/A]

accordance with Paragraph (6) of Subsection A of 19.15.36. 18 NMAC;

and tests conducted on the soils for contamination;

(c) berms are remaved; Attachment 15, Section 2.2]
(f) buildings, fences, roads and equipment are removed, the site cleaned-up [Attachment 15, Section 2.2]

() annual reports of vadose zone and treatment zone sampling are submitted to ||N/A]

the division's environmental bureau until the division has approved the surface

waste management facility’s final closure; and

(h) for an operator who chooses to use the landfarm methods specified in IN/A]

Subsection H of 19.15.36.15 NMAC, that the soil has an ECs of less than or equal

to 4.0 mmhos/cm (dS/m) and a SAR of less than

or equal to 13.0. [N/A)

36.18E. Pond and pit closure. The operator shall ensure that: {IN/A}
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nine of EPA publication SW-846, test methods for evaluating solid waste,

physical/chemical methods for TPH, BTEX, metals and other inorganics listed in
Subsections A and B of 20.6.2.3103 NMAC, in accordance with a gridded plat of
the site containing at least four equai sections that the division has approved; and

(1) liquids in the ponds or pits are removed and disposed of in a division- IN/A]
approved surface waste management facility;

(2) liners are disposed of in a division-approved surface waste management [N/A]
facility;

(3) equipment associated with the surface waste management facility is IN/A]
removed

(4) the site is sampled, in accordance with the procedures specified in chapter [N/A]

where a cell or surface waste management facility is located for purposes
inconsistent with re-vegetation, the landowner may, with division approval,
implement an alternative surface treatment appropriate for the contemplated
use, provided that the alternative treatment will effectively prevent erosion. -

(5) sample results are submitted to the environmental bureau in the division's |[N/A]
Santa Fe office.

36.18F. Landfarm and pond and pit post closure. [N/A]}
. The post-closure care period for a landfarm or pond or pit shall be three |[N/A]
years if the operator has achieved clean closure.

. During that period the operator or other responsible entity shall regularly |[N/A]
inspect and maintain required re-vegetation.

03 If there has been a release to the vadose zone or to ground water, then the |[N/A]
operator shall comply with the applicable requirements of 19.15.30 NMAC and

19.15.29 NMAC.

G. Alternatives to re-vegetation. If the landowner contemplates use of the land |[N/A]
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I]l'ifl NaismithEngineeringInc

ARCHITECTUREN ENGINEERING B ENVIRONMENTAL B SURVEYING

ESTABLISHED 1949

April 19, 2013

TRANSMITTED VIA E-MAIL: brad.a.jones@state.nm.us AND OVERNIGHT EXPRESS

Mr. Brad A. Jones

Environmental Engineer, Environmental Bureau
New Mexico Oil Conservation Division

1220 S. St. Francis Drive

Santa Fe, New Mexico 87505

SUBJECT: Surface Waste Management Facility Application
R360 Permian Basin, LLC U
Proposed Avalon, New Mexico Transfer Facility 53

Dear Mr. Jones:

On behalf of R360 Permian Basin, LLC (R360), Naismith Engineering, Inc. (NEI) is submitting
the attached Surface Waste Management Facility Application for your review and approval. The
proposed facility will be known as the Avalon Transfer Facility. The facility will be located in
Section 36, Township 26 South, Range 31 East, based on the New Mexico Meridian in Eddy
County, New Mexico. The Facility will be situated in the West half of the northeast quarter and
in the East half of the northwest quarter of the referenced Section 36 and will occupy
approximately 36 acres. There is no physical address established for the property, but the center
of the site is located at approximately Latitude 32° 00 18” North, Longitude 103° 43’ 53” W.

The Application describes a waste transfer facility that will conduct the following waste
management activities:

1. Offloading, storage and transfer of off-site waste in enclosed containers for off-site
disposal at an approved facility;
2. Removal of free liquids from enclosed containers, and the aggregation, storage and
transfer of those liquids for off-site disposal at an approved facility;
3. Removal, storage and transfer of any spill residues for off-site disposal at an approved
facility; and
4. Removal, storage and transfer of contact storm water for off-site disposal at an approved
facility.
R360 has elected to limit the scope of the Avalon Transfer Facility application to RCRA exempt
waste only.

R360 seeks a permit to construct and operate the Avalon Transfer Facility under NMOCD rules
for Surface Waste Management Facilities under New Mexico Administrative Code (NMAC)
Title 19, Natural Resources and Wildlife, Chapter 15, Oil and Gas, Part 36, “Surface Waste

Management Facilities”.

4501 Gollihar Road. Corpus Christi, TX 78411 B 800-677-2831 361-814-9900 Fax 361-814-4401 m naismith-engineering.com



Mr. Brad A. Jones

New Mexico Oil Conservation Division
April 19,2013

Page 2

On behalf of R360, we respectfully request your review and approval of the Application and the
issuance of a permit to construct and operate the proposed facility. We would welcome the
opportunity to discuss the work plan with you. Please contact me if you have any questions or
need additional information.

Sincerely,
NAISMITH ENGINEERING, INC.

Grant A Jackson P.E.
Vice-President

Encl.

\Nei-projects\projects drive\8935-R360-Avalon\Transfer Station\A pplication\R360-Avalaon-TS-Application-
Transmittal.docx
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For State Use Only:

District { :

1625 N. French Dr., Hobbs, NM 88240 S‘Eate of New Mexico

District If Energy Minerals and Natural Resources

811 S. First St., Artesia, NM 88210 . C.137

District [11 : y - orm C-

1000 Rio Brazos Road, Aztec, NM 87410 Oil Conservation DlV‘ISIOI’I Revised August 1, 2011

District IV 1220 South St. Francis Dr.

1220 8. St. Francis Dr., Santa Fe, NM 87505 Santa Fe. NM 87505 Submit 1 Copy to Santa Fe Office
b

APPLICATION FOR SURFACE WASTE MANAGEMENT FACILITY

A meeting should be scheduled with the Division’s Santa Fe office Environmental Bureau prior to pursuing an application
Jor a surface waste management facility in order to determine if the proposed location is capable of satisfying the siting
requirements of Subsections A and B of 19.15.36.13 NMAC for consideration of an application submittal.

1 Application: X New ] Modification [] Renewal
2. Type: L] Evaporation [ ] Injection [] TreatingPlant [ ] Landfill [] Landfarm Other
3. Facility Status: Commercial ] Centralized

4. Operator: _R360 Permian Basin, LLC

Address: __4507 W. Carlsbad Hwy., Hobbs, New Mexico 88240

Zachary Davis (281) 873-3243

Contact Person: Phone:

5. Location: _W1/2 of NE/4 and E1/2 of NW/4 Section _36 Township _268 Range _ 31E

6. Is this an existing facility? [ ] Yes No If yes, provide permit number

7. Attach the names and addresses of the applicant and principal officers and owners of 25 percent or more of the applicant.
Specify the office held by each officer and identify the individual(s) primary responsible for overseeing management of the
facility.

8. Attach a plat and topographic map showing the surface waste management facility’s location in relation to governmental
surveys (quarter-quarter section, township and range); highways or roads giving access to the surface waste management
facility site; watercourses; fresh water sources, including wells and springs; and inhabited buildings within one mile of the site’s
perimeter.

9. Attach the names and addresses of the surface owners of the real property on which the surface waste management facility is
sited and surface owners of the real property within one mile of the site’s perimeter.

10. Attach a description of the surface waste management facility with a diagram indicating the location of fences and cattle
guards, and detailed construction/installation diagrams of pits, liners, dikes, piping, sprayers, tarnks, roads, fences, gates, berms,
pipelines crossing the surface waste management facility, buildings and chemical storage areas.

11. Attach engineering designs, certified by a registered professional engineer, including technical data on the design elements
of each applicable treatment, remediation and disposal method and detailed designs of surface impoundments.

12. Attach a plan for management of approved oil field wastes that complies with the applicable requirements contained in
19.15.36.13, 19.15.36.14, 19.15.36.15 and 19.15.36.17 NMAC.

13. Attach an inspection and maintenance plan that complies with the requirements contained in Subsection L 0f 19.15.36.13
NMAC.

14. Attach a hydrogen sulfide prevention and contingency plan that complies with those provisions of 19.15.3.118 NMAC that
apply to surface waste management facilities.

Form C-137
Page 1 of 2



15. Attach a closure and post closure plan, including a responsible third party contractor’s cost estimate, sufficient to close the
surface waste management facility in a manner that will protect fresh water, public health, safety and the environment (the
closure and post closure plan shall comply with the requirements contained in Subsection D of 19.15.36.18 NMAC).

16 Attach a contingency plan that complies with the requirements of Subsection N of 19.15.36.13 NMAC and with NMSA
1978, Sections 12-12-1 through 12-12-30, as amended (the Emergency Management Act).

17. Attach a plan to control run-on water onto the site and run-off water from the site that complies with the requirements of
Subsection M of 19.15.36.13 NMAC.

18. In the case of an application to permit a new or expanded landfill, attach a leachate management plan that describes the
anticipated amount of leachate that will be generated and the leachate’s handling, storage, treatment and disposal, including
final post closure options.

19. In the case of an application to permit a new or expanded landfill, attach a gas safety management plan that complies with
the requirements of Subsection O of 19.15.36.13 NMAC

20. Attach a best management practice plan to ensure protection of fresh water, public health, safety and the environment.
21. Attach a demonstration of compliance with the siting requirements of Subsections A and B of 19.15.36.13 NMAC.

22. Attach geological/hydrological data including:

(a) amap showing names and location of streams, springs or other watercourses, and water wells within one mile of
the site;

(b) laboratory analyses, performed by an independent commercial laboratory, for major cations and anions; benzene,
toluene, ethyl benzene and xylenes (BTEX); RCRA metals; and total dissolved solids (TDS) of ground water samples of the
shallowest fresh water aquifer beneath the proposed site;

(¢) depth to, formation name, type and thickness of the shallowest fresh water aquifer;

(d) soil types beneath the proposed surface waste management facility, including a lithologic description of soil and
rock members from ground surface down to the top of the shallowest fresh water aquifer;

(e) geologic cross-sections;

() potentiometric maps for the shallowest fresh water aquifer; and

(g) porosity, permeability, conductivity, compaction ratios and swelling characteristics for the sediments on which
the contaminated soils will be placed.

23. In the case of an existing surface waste management facility applying for a minor modification, describe the proposed
change and identify information that has changed from the last C-137 filing.

24. The division may require additional information to demonstrate that the surface waste management facility’s operation
will not adversely impact fresh water, public health, safety or the environment and that the surface waste management facility
will comply with division rules and orders

25. 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: _Zachary Davis Title: Environmental Scientist
Signature@//&" Date: _ April 19, 2013
zdavis@r360es.com

E-mail Address:

Form C-137
Page2of 2



APPLICATION FOR SURFACE WASTE MANAGEMENT FACILITY
R360 Permian Basin, LLC — Avalon Transfer Facility, Eddy County, New Mexico

ATTACHMENT 7

Names and Addresses of the Applicant and Principal Officers

and Owners of 25 Percent or More of the Applicant

Revision 0 April 19, 2013
Naismith Engineering, Inc.



R360 Permian Basin, LLC

Greenspoint Plaza 4

Attachment for Item 7
Application for Surface Waste Management Facility
R360 Permian Basin, LLC ~ Avalon Transfer Facility

Applicant Information

16945 Northchase Drive, Suite 2200

Houston, TX 77060
(281) 872-7360

Ownership (Members)
R360 Environmental Solutions, LLC (99% interest)

Greenspoint Plaza 4

16945 Northchase Drive, Suite 2200

Houston, TX 77060
(281) 872-7360

Principal Officers

Name Office/Position Address

Ronald ). Mittelstaedt | Chief Executive Officer 10001 Woodloch Forest Drive
Waterway Plaza Two, Suite 400
The Woodlands, TX 77380

Troy W. Thacker President Greenspoint Plaza 4

16945 Northchase Drive, Suite 2200
Houston, TX 77060

Steven F. Bouck

Executive Vice President

10001 Woodloch Forest Drive
Waterway Plaza Two, Suite 400
The Woodlands, TX 77380

Worthing Jackman

Executive Vice President, Chief
Financial Officer, Treasurer
and Assistant Secretary

10001 Woodioch Forest Drive
Waterway Plaza Two, Suite 400
The Woodlands, TX 77380

Darrell W. Chambliss

Executive Vice President and
Assistant Secretary

10001 Woodloch Forest Drive
Waterway Plaza Two, Suite 400
The Woodlands, TX 77380

David Eddie Senior Vice President and 10001 Woodloch Forest Drive
Chief Accounting Officer Waterway Plaza Two, Suite 400
The Woodlands, TX 77380
David Hall Senior Vice President — Sales & | 10001 Woodloch Forest Drive

Marketing

Waterway Plaza Two, Suite 400
The Woodlands, TX 77380

James M. Little

Senior Vice President —
Engineering and Disposal

10001 Woodloch Forest Drive
Waterway Plaza Two, Suite 400
The Woodlands, TX 77380

Page 10of 2

April 19, 2013




Attachment for Item 7

Application for Surface Waste Management Facility
R360 Permian Basin, LLC — Avalon Transfer Facility

Name Office/Position Address
Matt Black Vice President — Chief Tax 10001 Woodloch Forest Drive
Officer Waterway Plaza Two, Suite 400
The Woodlands, TX 77380
Eric Hansen Vice President — Chief 10001 Woodloch Forest Drive
Information Officer Waterway Plaza Two, Suite 400
The Woodlands, TX 77380
Jerri L. Hunt Vice President — Employee 10001 Woodloch Forest Drive

Relations

Waterway Plaza Two, Suite 400
The Woodlands, TX 77380

Scott Schreiber

Vice President — Disposal
Operations

10001 Woodloch Forest Drive
Waterway Plaza Two, Suite 400
The Woodlands, TX 77380

Patrick Shea

Vice President, General
Counsel and Secretary

10001 Woodloch Forest Drive
Waterway Plaza Two, Suite 400
The Woodlands, TX 77380

Greg Thibodeaux

Vice President — Fleet
Maintenance and
Management

10001 Woodloch Forest Drive
Waterway Plaza Two, Suite 400
The Woodlands, TX 77380

Mary Anne Whitney Vice President — Finance 10001 Woodloch Forest Drive
Waterway Plaza Two, Suite 400
The Woodlands, TX 77380
Rick Wojahn Vice President — Business 10001 Woodioch Forest Drive
Development Waterway Plaza Two, Suite 400
The Woodlands, TX 77380
Gabriel J. Rio Executive Vice President, Greenspoint Plaza 4
Strategy and Business 16945 Northchase Drive, Suite 2200
Development Houston, TX 77060
Gary Wallace Executive Vice President, Sales | Greenspoint Plaza 4

and Marketing

16945 Northchase Drive, Suite 2200
Houston, TX 77060

Individual With Primary Responsibility For Overseeing Management of

The Facility
Clayton McDonald

Senior Vice President, Operations
4507 West Carlsbad Highway
Hobbs, New Mexico 88241

(575) 393-1079

\\Nei-projects\projects drive\8935-R360-Avalon\Transfer Station\Application\Att07-Applicant_Info\Applicant_Info.docx
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APPLICATION FOR SURFACE WASTE MANAGEMENT FACILITY
R360 Permian Basin, LLC — Avalon Transfer Facility, Eddy County, New Mexico

ATTACHMENT 8
Plat and Topographic Map

Revision 0 April 19, 2013
Naismith Engineering, Inc.









APPLICATION FOR SURFACE WASTE MANAGEMENT FACILITY
R360 Permian Basin, LLC — Avalon Transfer Facility, Eddy County, New Mexico

ATTACHMENT 9

Names and Addresses of the Surface Owners of Real Property

Revision O April 19, 2013
Naismith Engineering, Inc.



PROPERTY OWNERSHIP INFORMATION

R360 PERMIAN BASIN, LLC - PROPOSED AVALON, NEW MEXICO TRANSFER FACILITY

PROPOSED AVALON FACILITY PROPERTY
Eddy County, New Mexico

Township (T) 26S, Range (R) 31E, Section 36
Parcel ID 4-186-156-268-096

D K Farms, Inc.

2713 Racquet Club Drive

Midland, Texas 79705

Loving County, Texas

Texas and Pacific Railroad Company (T&PRR),
Block 55, Section 1, N % of N %2 of NW %

Geo ID 04000-05501-00100-0060000

Zane Kiehne

2107 Cactus Street

Pecos, Texas 79772-7101

Loving County, Texas

T&PRR, Block 55, Sections 2 & 4
Geo ID 04000-05501-00200-000000
Hanging H Ranches, Inc.

P.O. Box 568

Pecos, Texas 79772-0568

Eddy County, New Mexico

T26S, R31E

Section 25 (Parcel ID 4-186-155-267-237)
Section 26 (Parcel ID 4-185-155-267-235)
Section 35 (Parce! ID 4-185-156-266-097)
Lea County, New Mexico

T26S, R32E

Sections 30 and Section 31 (No Parcel ID)
U.S. Bureau of Land Management
Carlsbad Field Office

620 E. Greene St.

Carlsbad, New Mexico 88220

Loving County, Texas

T&PRR, Block 55, Section 1, S % of N\W %
Geo 1D 04000-05501-00100-000100

Z & T Cattle Company

2107 Cactus Street

Pecos, Texas 79772-7101

Loving County, Texas

T&PRR, Block 55, Sections 3

Geo |D 04000-05501-00300-000000
Texas Pacific Land & Trust

1700 Pacific Avenue, Suite 2770
Dallas, Texas 75201-4661

\\Nei-projects\projects drive\8935-R360-Avalon\Property_Ownership\R360-NM-Avalon-Property_Ownership.doc
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April 19, 2013






APPLICATION FOR SURFACE WASTE MANAGEMENT FACILITY
R360 Permian Basin, LLC — Avalon Transfer Facility, Eddy County, New Mexico

ATTACHMENT 10

Surface Waste Management Facility Description

Revision 0 April 19, 2013
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FACILITY DESCRIPTION

ENVIRONMENTAL |
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R360 PERMIAN BASIN, LLC

AVALON, EDDY COUNTY, NEW MEXICO

April 19, 2013

For Permit Purposes

Prepared By

NaismithEngineeringInc
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FACILITY DESCRIPTION
R360 Permian Basin, LLC — Avalon Transfer Facility, Eddy County, New Mexico
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FACILITY DESCRIPTION
R360 Permian Basin, LLC — Avalon Transfer Facility, Eddy County, New Mexico

1. GENERAL
1.1.  Scope and Purpose

This operational description has been prepared by Naismith Engineering, Inc., (hereafter
“NEI”) on behalf of R360 Permian Basin, LLC (hereafter “R360”) in conjunction with the
submittal to the New Mexico Energy, Minerals and Natural Resources Department, Qil
Conservation Division (hereafter “NMOCD”) of an application to obtain authorization to
operate a surface waste management facility in southeastern Eddy County, New Mexico
(hereafter “Application”). The proposed facility will be known as the Avalon Transfer
Facility (hereafter “Facility”).

1.2.  Facility Location

The Facility is located in Section 36, Township (hereafter “T”) 26 South (hereafter “S”),
Range (hereafter “R”) 31 East (hereafter “E”), based on the New Mexico Meridian in Eddy
County, New Mexico. The Facility will be situated in the West (hereafter “W”) half
(hereafter “W¥%”) of the northeast quarter (hereafter “NE%”) and in the East half (hereafter
“E¥%") of the northwest quarter (hereafter “NW%”) of the referenced Section 36 and will
occupy approximately 36 acres. There is no physical address established for the property,
but the center of the site is located at approximately Latitude 32° 00’ 18” North (hereafter
“N”), Longitude 103° 43’ 53" W.

1.3. Overview of Wastes To Be Managed

R360 has developed a Management Plan for Oil Field Wastes, which has been included in
Attachment 12 to the Application. This identifies the wastes to be accepted and describes
how these wastes will be managed. In general, the Facility will be designed as a waste
transfer and storage facility according to NMOCD rule 19.15.36 NMAC for management of
Resource Conservation and Recovery Act (hereafter “RCRA”) exempt waste.

1.4. Proposed Facility Operations

R360 will generally operate the Facility as a waste transfer and storage facility, but the
facility operation will also include several support operations.

1.4.1. Waste Transfer Operations

In general, off-site wastes in enclosed containers will be brought to the facility where
they will be offloaded, stored, transferred and then shipped off-site to the R360 Halfway
waste management facility (NMOCD Permit No. NM1-6-0). Wastes will be received,
stored and shipped off-site in enclosed containers. The Facility will require equipment
and waste management units to handle, store and transport waste the waste containers
and to transfer the waste materials.

1.4.2. Support Operations

The Facility will also include components and equipment for the following support
operations:

Revision 0 April 19, 2013
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e Storage and staging for “on-location” (drilling and work-over rig site) waste
management services, including the storage and maintenance of empty waste
containers for use at E&P drilling and production facilities.

¢ Administrative activities in support of the surface waste management Facility and
the “on-location” service activities.

¢ Equipment support activities, including maintenance and repair and fuel storage for
both the surface waste management Facility and the “on-location” service activities.

1.4.3. Other Activities Occurring At The Site

The Applicant has previously obtained authorization from the NMOCD to construct and
operate a salt water disposal (hereafter “SWD”) well under Administrative Order SWD-
1346. This authorized SWD well has not yet been constructed, but when completed can
manage Underground Injection Control (UIC) Class Il liquids

2. SUMMARY OF EXISTING CONDITIONS

The following summary of existing conditions describes the site prior to the development of the
Facility:

2.1.  Surface Ownership of Real Property

While the Facility is located in Eddy County, New Mexico, its southern boundary is
coterminous with the New Mexico/Texas state line, and its eastern boundary is
conterminous with the Eddy/Lea Counties New Mexico line. R360 has researched available
public records to identify the ownership of the property on which the Facility is sited and
the surface owners of the real property within one mile of the site’s perimeter. R360
obtained this information from the Eddy County New Mexico Assessors Office, the Lea
County New Mexico Assessors Office, and the Loving County, Texas Appraisal District. On
the New Mexico side (to the West, North and East) the Facility is surrounded by public land
under the management of the U.S. Bureau of Land Management. On the Texas side (South},
the Facility is surrounded by land under the private ownership of various parties. The
information on specific property ownership adjacent to the Facility has been included in
Attachment 9 to the Application.

2.2. Surface Use On The Property and In The Vicinity

The property on which the Facility will be situated is currently undeveloped range land, with
some existing oil and gas production activities present. The property occupied by the
Facility is not fenced along the West, North and East sides and is subject to open range
grazing. On the Texas side (South), the Facility is surrounded by undeveloped range land,
with some existing oil and gas production activity present.

2.3.  Resource Development On The Property and In The Vicinity

The property on which the Facility will be situated is currently occupied by some existing oil
and gas production activities, including two producing wells, a production tank battery, and
a number of pipelines. There are also numerous producing wells and tank batteries on the
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public lands in New Mexico adjacent to the Facility. Well permit records available from the
NMOCD indicate that there are also several wells authorized which have yet to be
completed. Although not visible from the Facility, available public records indicate that
there are oil and gas exploration and production activities occurring on the private
properties in Texas south of the Facility.

A review of public records and a visual inspection of the vicinity indicates there are no other
resource development activities occurring in the vicinity of the Facility, including mining,
quarrying or timber production.

2.4. Improvements and Infrastructure

With the exception of the oil and gas development, the subject property and adjacent
properties are unimproved. In addition to the two (2) active oil wells, there is one (1) oil
production tank battery, several steel flow lines, several regulated petroleum transmission
pipelines, and one H,S gas line present on the property.

Three (3) phase electrical power distribution lines exist along the south side of State Line
Road, adjacent to the north boundary of the subject property.

There are several gravel roadways on the subject property providing access to the oil and
gas activities.

2.5. Topography and Vegetation

The topography in the vicinity of the subject property is rolling terrain. Surface slopes on
the subject property generally run from north to south and east to west, with slopes ranging
from one (1) to two (2) percent (%). The vegetation is sparse, consisting of various grasses
and low mesquite brush.

2.6.  Surface Water and Drainage

To assess the current surface water and drainage conditions at the Facility, R360 conducted
several site visits and reviewed available public records. Several natural drainage features
exist on the property that result from erosional processes associated with rain fall events.
There are no natural or artificial water storage features on the property. A review of the
U.S. Geologic Survey (hereafter “USGS”) topographic map containing the Facility (Paducah
Breaks West NM-TX Quadrangle, 7.5 Minute Series) indicates that storm water drainage
from the site will be conveyed southward into Texas. A review of the USGS topographic
map adjacent to the south indicates that once off-site, storm water would be conveyed to a
self-contained playa lake. Additional detailed information on surface water and drainage
issues, as they relate to the siting of the Facility has been included in Attachment 21 to the
Application.

2.7. Groundwater

To assess the presence of groundwater at the Proposed Facility and in the surrounding
vicinity, R360 conducted a series of subsurface investigations. These investigations were
conducted by Larson & Associates, Inc. of Midland, Texas and are documented in the report
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entitled “Part 36 Investigation Report — Avalon Facility” included in in Attachment 22 to the
Application. This investigation included soil borings completed on the property occupied by
the Proposed Facility, a literature review and associated laboratory testing. The soil borings
completed on the property occupied by the Proposed Facility confirmed that groundwater
was absent down to an elevation of 2,945. Inside the perimeter of the Proposed Facility,
the completion of SB13 confirmed that groundwater was absent down to an elevation of
3,045 or at least seventy (70) feet beneath the lowest elevation (3,115) of the Proposed
Facility.

The literature review conducted in conjunction with the subsurface investigation indicated
that the shallowest groundwater beneath the facility occurs in the Ogallala Formation.
Records available for a well approximately 150 feet south of the property occupied by the
Proposed Facility indicates that the water level in the Ogallala at this location occurs at an
approximate elevation of 2,870, or approximately 245 beneath the lowest elevation (3,115)
of the Proposed Facility.

A sample of the groundwater from a windmill located approximately one (1) mile east of
the Proposed Facility indicated that no parameters exceeded the New Mexico Water
Quality Control Commission (WQCC) human health and domestic water quality standards.

2.8. Soils and Geology

The reference subsurface investigation also addressed the soils and geology in the vicinity of
the Proposed Facility. The soil borings completed on the property occupied by the
Proposed Facility indicated that the subsurface consists of laterally continuous units of silt
and fine sands, caliche, gravelly sand, sand gravel/clayey sand/silty sand and sandy
clay/clayey sand/sandy gravel, in descending order. An average of about 1.6 feet of silt
occurs at the surface, followed by a caliche unit which averages 11.8 feet. Under the caliche
is a gravel unit which averages about 17.6 feet and a sand and gravel-rich unit which
averages 41.2 feet throughout, which appears to be the top of the Ogallala Formation.

The literature review indicates that the soil profile of the property occupied by the
Proposed Facility consists primarily of the Simona-Bippus complex, 0 to 5% slopes (SN)
covers approximately 90% of the property (including the Proposed Facility). The Simona-
Bippus complex occurs on upland areas and alluvial plains and contains approximately 55%
Simona and about 30% Bippus and similar soils. The typical soil profile is gravelly fine sandy
loam from 0 to 19 inches and indurated to 23 inches. The soil is non-saline, well drained and
not suited for farming. Literature regarding the soils in Eddy County is available from the
U.S. Department of Agriculture, Natural Resource Conservation Service (hereafter “NRCS”).
A copy of a customized report of the available NRCS data for the property occupied by the
Proposed Facility has been included in Appendix 10-3.

3. PROPOSED WASTE MANAGEMENT PROCESSES

The following waste management processes will be used for the various materials received
from off-site and materials managed and generated on-site. A Facility Site Plan has been
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included with this Description to illustrate the location and interaction of the various activities
occurring at the Facility.

3.1. Offloading, Storage and Transfer of Off-Site Waste

Wastes received from off-site will be managed in enclosed containers. Waste shipments
arriving at the site will be offloaded in the Waste Container Storage Area (hereafter
“WCSA") and stored until transferred off-site. During storage, the waste containers may be
opened for inspection, sampling and for evaluation of the presence of free liquids. If free
liquids are present, these liquids may be removed as outlined below. Once the waste
container is ready for shipment off-site, it will be transported to an authorized facility for
further management.

3.2. Removal, Storage and Transfer of Free Liquids

If free liquids are present in an enclosed waste container, these liquids may be removed
from the container through gravitational separation, decanting and pumping. The
recovered liquids will be transferred through enclosed piping to the Recovered Liquid
Storage Tanks for storage. From the tanks, the recovered liquids will be transported to an
authorized facility for further management. Once the authorized on-site SWD well (NMOCD
Permit No. SWD-1346) has been completed, the recovered liquids may be transferred from
the above-ground tankage to the SWD well.

3.3. Removal, Storage and Transfer of Spill Residues

Any spill residues resulting from the storage, transfer and liquids removal operation will be
removed and stored in enclosed containers on-site. Once the waste container is ready for
shipment off-site, it will be transported to an authorized facility for further management.

3.4. Removal, Storage and Transfer of Contact Storm Water

Contact storm water (storm water coming into contact with waste materials) will be
collected and recovered from waste containers or containment areas. The recovered
contact storm water will be transferred through enclosed piping to the Recovered Liquid
Storage Tanks for storage. Contact storm water may be co-mingled with liquids recovered
from the waste containers (as outlined above) and will be managed in the same way.

4. FACILITY DESIGN AND CONSTRUCTION
4.1. Waste Container Storage Area

The Waste Container Storage Area will be a crushed stone or caliche pad constructed with
an exterior containment berm. The Waste Container Storage Area will be approximately
two (2) acres in size and will hold up to forty eight (48) waste containers with a capacity of
up to two hundred barrels each, for a total storage capacity of 9,600 barrels. The exterior
containment berm will be constructed of earth and built to a height of at least two (2) feet.
Ramps will be provided over the containment berm to allow the containers to be placed
and removed. Engineering calculations demonstrating the sufficiency of this containment
area have been included in Attachment 11 to the Application.
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4.2. Recovered Liquids Storage Tanks

The Recovered Liquids Storage Tanks will consist of two (2) above-grade steel tanks, each
with a capacity of 500 barrels. The tanks will be welded steel, manufactured in accordance
with American Petroleum Institute (APl) Specification 12F, “Specification for Shop Welded
Tanks for Storage of Production Liquids”. The tanks will be placed in a containment area
constructed of earth and built to a height of at least three (3) feet. Engineering calculations
demonstrating the sufficiency of this containment area have been included in Attachment
11 to the Application.

4.3. Vehicle Access

The principal public ingress/egress for the Facility will be off of State Line Road. State Line
Road provides access to Lea County Highway No. 1 to the north and to Texas Ranch Road
652 to the South. Entry to the site will be gained through a new Facility entrance, to be
constructed just east of the existing E&P facilities access road. Access to the interior of the
Facility will be via an all-weather gravel road. Transport vehicles will make a loop through
the Facility and exit back onto State Line Road.

4.4. Access Control

Access control around the perimeter of the operating portion of the Facility will be
protected with fencing to control pedestrian and vehicular traffic. Access into the site will
be controlled by Facility personnel when the Facility is manned and by locked gate(s) during
off business hours. Cattle guards will be constructed at the entry and exit points along State
Line Road to prevent access to the Facility by open range grazing livestock.

A sign identifying the Facility will be posted along State Line Road, near the main entrance,
as described in Attachment 12.

4.5. Support Facilities/Equipment

Facility operations may require certain support facilities/equipment. These may include
administrative and maintenance building and a fuel depot. Fuel storage at the facility will
comply with Federal Spill Prevention Control and Containment (SPCC) requirements.
Engineering calculations demonstrating the sufficiency of the proposed fuel containment
have been included in Attachment 11 to the Application.

\\Nei-projects\projects drive\8935-R360-Avalon\Transfer Station\Application\Att10-Description\R360-Avalon-TF-Description.docx
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Preface

Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://soils.usda.gov/sqi/) and certain
conservation and engineering applications. For more detailed information, contact
your local USDA Service Center (http://offices.sc.egov.usda.gov/locator/app?
agency=nrcs) or your NRCS State Soil Scientist (http://soils.usda.gov/contact/
state_offices/).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Soil Data Mart Web site or the NRCS Web Soil Survey. The Soil
Data Mart is the data storage site for the official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means



for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generaily
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Map Unit Legend

Eddy Area, New Mexico (NM614)

Map Unit Symbol Map Unit Name Acres in ACI Percent of AOI
SM Simona-Bippus complex, 0 to 5 percent slopes 110.3 89.2%
SN Simona and Wink fine sandy loams, 0to 3 1.9 9.6%

percent slopes, eroded
Subtotals for Soil Survey Area 122.2 98.9%
Totals for Area of Interest 123.6 100.0%
Loving and Winkler Counties, Texas (TX615)

Map Unit Symbol Map Unit Name Acres in AOl Percent of AOI
SMB Splotter-Mentone complex, gently undulating 1.4 1.1%
Subtotals for Soil Survey Area 1.4 1.1%
Totals for Area of Interest 123.6 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the propetties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially

10
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where the pattern was so complex that it was impractical to make enough observations
to identify all the scils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.
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Eddy Area, New Mexico

SM—Simona-Bippus complex, 0 to 5 percent slopes

Map Unit Setting
Landscape: Alluvial plains, uplands
Elevation: 3,000 to 4,200 feet
Mean annual precipitation: 10 to 14 inches
Mean annual air temperature: 60 to 64 degrees F
Frost-free period: 200 to 220 days

Map Unit Composition
Simona and similar soils: 55 percent
Bippus and similar soils: 30 percent

Description of Simona

Setting
Landform: Alluvial fans, plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear, convex
Across-slope shape: Linear
Parent material: Mixed alluvium and/or eolian sands

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 7 to 20 inches to petrocalcic
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsormption ratio, maximum: 1.0
Available water capacily: Very low (about 2.1 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: Shallow Sandy (R042XC002NM)

Typical profile
0 to 19 inches: Gravelly fine sandy loam
19 to 23 inches: Indurated

Description of Bippus

Setting
Landform: Alluvial fans, flood plains
Landform position (three-dimensional): Rise, talf
Down-slope shape: Linear, convex
Across-siope shape: Linear
Parent material: Mixed alluvium

12



Custom Soil Resource Report

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Calcium carbonate, maximum content: 40 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 1.0
Available water capacity: Moderate (about 8.7 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): 2e
Land capability (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: Bottomland (R042XC017NM)

Typical profile
0 fo 37 inches: Silty clay loam
37 to 60 inches: Clay loam

SN—Simona and Wink fine sandy loams, 0 to 3 percent slopes, eroded

Map Unit Setting
Landscape: Uplands
Elevation: 3,000 to 4,200 feet
Mean annual precipitation: 10 to 14 inches
Mean annual air temperature: 60 to 64 degrees F
Frost-free period: 200 to 220 days

Map Unit Composition
Simona and similar soils: 45 percent
Wink and similar soils: 40 percent

Description of Simona

Setting
Landform: Alluvial fans, plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear, convex
Across-slope shape: Linear
Parent material: Mixed alluvium and/or eolian sands

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 7 to 20 inches to petrocalcic
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Drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum content: 15 percent

Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)

Sodium adsorption ratio, maximum: 1.0

Available water capacity: Very low (about 2.5 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): 4s
Land capability (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: Shallow Sandy (R042XC002NM)

Typical profile
0 to 19 inches: Fine sandy loam
19 fo 23 inches: Indurated

Description of Wink

Setting
Landform: Depressions, swales
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Mixed alluvium and/or eolian sands

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmif water (Ksat): High (2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 30 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 1.0
Available water capacity: Low (about 6.0 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 7e
Hydrologic Soil Group: B
Ecological site: Sandy (R042XC004NM)

Typical profile
0 to 8 inches: Fine sandy loam
8 to 38 inches: Fine sandy loam
38 to 60 inches: Stratified gravelly variable
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Loving and Winkler Counties, Texas

SMB—Splotter-Mentone complex, gently undulating

Map Unit Setting
Landscape: Plains
Elevation: 2,500 to 4,200 feet
Mean annual precipitation: 9 to 13 inches
Mean annual air temperature: 61 to 70 degrees F
Frost-free period: 200 to 240 days

Map Unit Composition
Splotter and similar soils: 70 percent
Mentone and similar soils: 15 percent
Minor components: 15 percent

Description of Splotter

Setting
Landform: Ridges
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Nose slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Calcareous alluvium

Properties and qualities
Slope: 1 to 5 percent
Depth fo restrictive feature: 10 to 20 inches to petrocalcic
Drainage class: Well drained
Capacity of the most limiting layer fo transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth fo water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water capacity: Very low (about 1.0 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Shallow Sandy Loam, Desert Grassland (R042XC257TX)

Typical profile
0 to 3 inches: Gravelly fine sandy loam
3 to 11 inches: Very cobbly fine sandy loam
11 fo 36 inches: Cemented material
36 to 80 inches: Variable

Description of Mentone

Setting
Landform; Playas
Down-slope shape: Concave
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Across-slope shape: Concave
Parent material: Loamy alluvium

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to
0.57 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Rare
Calcium carbonate, maximum content: 5 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: High (about 10.2 inches)

Interpretive groups
Farmiand classification: Not prime farmland
Land capability (nonirrigated): 6¢c
Hydrologic Soil Group: C/D
Ecological site: Lakebed, Desert Grassland (R042XC248TX)

Typical profile
0 to 13 inches: Silty clay loam
13 to 41 inches: Silty clay loam
41 to 60 inches: Silty clay loam

Minor Components

Unnamed, minor components
Percent of map unit: 15 percent

17



References

American Association of State Highway and Transportation Officials (AASHTO). 2004.
Standard specifications for transportation materials and methods of sampling and
testing. 24th edition.

American Society for Testing and Materials (ASTM). 2005. Standard classification of
soils for engineering purposes. ASTM Standard D2487-00.

Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of
wetlands and deep-water habitats of the United States. U.S. Fish and Wildlife Service
FWS/OBS-79/31.

Federal Register. July 13, 1994. Changes in hydric soils of the United States.
Federal Register. September 18, 2002. Hydric soils of the United States.

Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric soils
in the United States.

National Research Council. 1995. Wetlands: Characteristics and boundaries.

Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. U.S.
Department of Agriculture Handbook 18. http://soils.usda.gov/

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for making
and interpreting soil surveys. 2nd edition. Natural Resources Conservation Service,
U.S. Department of Agriculture Handbook 436. http://soils.usda.gov/

Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of
Agriculture, Natural Resources Conservation Service. http://soils.usda.gov/

Tiner, RW., Jr. 1985. Wetlands of Delaware. U.S. Fish and Wildlife Service and
Delaware Department of Natural Resources and Environmental Control, Wetlands
Section.

United States Army Corps of Engineers, Environmental Laboratory. 1987. Corps of
Engineers wetlands delineation manual. Waterways Experiment Station Technical
Report Y-87-1.

United States Department of Agriculture, Natural Resources Conservation Service.
National forestry manual. http://soils.usda.gov/

United States Department of Agriculture, Natural Resources Conservation Service.
National range and pasture handbook. http://www.glti.nrcs.usda.gov/

United States Department of Agriculture, Natural Resources Conservation Service.
National soil survey handbook, title 430-VI. http://soils.usda.gov/

United States Department of Agriculture, Natural Resources Conservation Service.
20086. Land resource regions and major land resource areas of the United States, the
Caribbean, and the Pacific Basin. U.S. Department of Agriculture Handbook 296.
http://soils.usda.gov/

18



Custom Soil Resource Report

United States Department of Agriculture, Soil Conservation Service. 1961. Land
capability classification. U.S. Department of Agriculture Handbook 210.

19



APPLICATION FOR SURFACE WASTE MANAGEMENT FACILITY
R360 Permian Basin, LLC — Avalon Transfer Facility, Eddy County, New Mexico

ATTACHMENT 11

Engineering Design Information

Revision 0 April 19, 2013
Naismith Engineering, Inc.



Project No. 8935 SHEET 1
Description:  Containment Volume Calculations Date: 04/19/2013
— R360 Permian Basin, LLC — Avalon Transfer Facility — Eddy County, New By: GAJ
Naismith Mexico
Engineering Inc

BACKGROUND INFORMATION

Reguirements

The R360 Permian Basin, LLC (R360) Avalon Transfer Facility
(Facility) is subject to the U.S. Environmental Protection Agency
(EPA) Spill Prevention Control and Countermeasure (SPCC)
regulations as codified under Title 40, Code of Federal
Regulations, Part 112. These regulations require secondary
containment facilities to have capacity sufficient for “the entire
capacity of the largest single container and sufficient freeboard
to contain precipitation”.

Approach

Based on available information, the required storage volume
and the available storage volume for each containment area will
be calculated and compared to determine the sufficiency of
containment for the purposes of demonstrating compliance
with the SPCC regulations.

Assumptions

For Permit Purposes

4 Pages of Calculations

April 19, 2013

¢ No precipitation event is specified in the SPCC regulations; however, standard industry practice utilizes the
twenty five (25) year return frequency, twenty four (24) hour duration rainfall event. This event will be used

in these calculations.

e The component dimensions and capacities are accurate as reflected on the facility record drawings.

Common Information

e The 25 year, 24 hour precipitation in Eddy County, New Mexico, ranges from approximately 3.5 inches to 4.5
inches, with the 4.5 inches being representative near the project site [Reference: Technical Paper No. 40,
Rainfall Frequency Atlas of the United States, Chart 47, “25-Year 24-Hour Rainfall {Inches)” U.S. Weather

Bureau]

e One cubic foot is equivalent to 7.48 gallons {Table 3-3, Field Engineer’s Manual, McGraw-Hill, Inc.]

LIQUID RECOVERY TANK

Given Information

The interior top of the containment area will measure 60 feet long by 44 feet wide.
The containment walls are earthen with a wall height of 3 feet and side slopes of 3 horizontal to 1 vertical (3:1)

The following tank is located within this containment area:

ID | Description Contents Capacity [g (bbls)] |Dia. | Material
TO1 | Liquids Recovery Receiving Tank | E&P Liquids with Oil 21,000 (500) 12 Steel
T02 | Liquids Recovery Storage Tank E&P Liquids with Qil 21,000 (500) 12 Steel

Required Volume

Since TO1 and TO2 are both the same size and are both the largest tank, the required containment volume is:

V = 21,000 gallons {g) /{7.48 g/cubic foot [cf]) = 2,807 cf
The required precipitation allowance would be:
V=45 inch [in] x 1 ft/12 in x 60 ft x 44 ft =990 cf
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The total required containment volume would be:
V =2,807 cf + 990 cf = 3,797 cf

Available Volume

The gross area of the top of the containment area would be:
60 ft x 44 ft = 2,640 sf

The gross area of the bottom of the containment area would be:
(60—2x3x3)ftx (44 —-2x3x3)ft=1,092sf

The gross volume of the containment area would be:
V =[(2,640 sf + 1,092 sf) / 2] x 3 = 5,598 cf

The volume displaced by the remaining tank would be:
V= (ri/4) x (12 ft)? x 3 ft = 339 cf

With this displacement, the available storage volume would be:
V =5,598 cf — 339 cf = 5,259 cf

Sufficiency of Containment
The comparison of available volume to the required volume would be:
V =5,259 ¢f - 3,797 cf = 1,462 cf
This indicates that the available volume is sufficient to contain the required volume.

WASTE CONTAINER STORAGE AREA

Given Information

The interior top of the containment area will measure 355 feet long by 265 feet wide.

The containment walls are sloped earthen berms with a height of 2 ft, and sideslopes of 3:1.

There are up to 48 identical containers of waste in the area at any time. Due to weight and hauling limitations,
each container will have a maximum capacity of 120 barrels, or 5,040 gallons. The maximum approximate
exterior dimensions of the containers will be 8 ft wide by 8 ft tall by 40 ft long.

Required Volume

With all containers presumed to be the same size, the required containment volume is:
V = 5,040 gallons (g) /(7.48 g/cubic foot [cf]) = 674 cf

The required precipitation allowance would be:
V=45 inch [in] x 1 ft/12 in x 355 ft x 265 ft = 35,278 cf

The total required containment volume would be:
V =674 cf + 35,278 cf = 35,952 cf

Available Volume

The gross area of the top of the containment area would be:
355 ft x 265 ft = 94,075 sf
The gross area of the bottom of the containment area would be:
(355-2x2x3)ftx(265—2x 2 x 3) ft = 343 ft x 253 ft = 86,779 sf
The gross volume of the containment area would be:
V = (94,075 sf + 86,779 sf) / 2 x 2 ft = 180,854 cf
The volume displaced by the remaining 47 containers would be:
V =47 x 8 ft x 40 ft x 2 ft = 30,080 cf
With this displacement, the available storage volume would be:
V = 180,854 cf — 30,080 cf = 150,774 cf
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Sufficiency of Containment

The comparison of available volume to the required volume would be:
V = 150,774 cf — 35,952 cf = 114,822 cf
This indicates that the available volume is sufficient to contain the required volume.

FUEL TANK AREA

Given Information

The exterior of the containment area measures: 24 ft. wide x 64 ft. long
The containment walls are sloped earthen berms with a height of 2 ft, and sideslopes of 3:1.
The following tanks are located within this containment area:

ID | Description Contents Capacity [g (bbis)] | Dia. | Material

TO3 | Gasoline Tank Gasoline Fuel 1,000 (24) q Welded Steel
T04 | Gasoline Tank Gasoline Fuel 1,000 (24) 4 Welded Steel
TOS | Diesel Tank On-Road Diesel Fuel 2,000 (48) 54” | Welded Steel
TO6 | Diesel Tank On-Road Diesel Fuel 4,000 (96) 8 Welded Steel
TO7 | Diesel Tank On-Road Diesel Fuel 4,000 (96) 8 Welded Steel
TO8 | Diesel Tank On-Road Diesel Fuel 4,000 (96) 8 Welded Steel

Tanks T03, T04 and TO5 will be located on a steel support platform above the top of the containment berm.
Tanks T06, TO7 and TO8 will rest in the bottom of the containment.

Required Volume

Since T06, TO7 and TO8 are each the largest single tank, the required containment volume for the tank would be:
V = 4,000 gallons (g) /(7.48 g/cubic foot [cf]) = 535 cf

The required precipitation allowance would be:
V=4.5inch[in] x1ft/12in x 24 ft x 64 ft =576 cf

The total required containment volume would be:
V=535cf+576 cf=1,111 cf

Available Volume

The gross area of the top of the containment area would be:
24 ft x 64 ft = 1,536 sf
The gross area of the bottom of the containment area would be:
(28-2x2x3)ftx (70 -2 x 2 x 3) ft = 12 ft x 58 ft = 696 sf
The gross volume of the containment area would be:
V= (1,536 sf + 696 sf) / 2 x 2 ft = 2,232 cf
Estimate the volume displaced by the gasoline and diesel tank supports:
V = 3 tanks x 4 supports/tank x 1sf/support x 3 ft = 36 cf
The volume of the displacement by two of the three larger diesel tanks can be estimated based on the area of a
partially full pipe section, as indicated in Table 21, “Hydraulic and Excavation Tables”, U.S. Department of
Interior, Bureau of Reclamation, Eleventh Edition. Based on a tank diameter of 8 feet, and a containment berm
height of two feet, the d/D ratio from Table 21 is 2/8 or 0.25. Based on this value, Table 21 provides a value of
0.1535 for A/D. Therefore the obstruction area, per foot of length of the tank, would be:
A =0.1535 x 8” = 9.82 sf/ft-length
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The volume displaced by two of the three remaining diesel tanks, with a length of 10°6”, would be:
V = 2 tanks x 9.82 sf/ft-length x 10.5 ft = 206 cf

With this displacement, the available storage volume would be:
V =2,232 cf — (36 cf + 206 cf) =1,990 cf

Sufficiency of Containment

The comparison of available volume to the required volume would be:
V=1,990cf-1,111 cf = 879 cf

This indicates that the available volume is currently sufficient to contain the required volume.

\\Nei-projects\projects drive\8935-R360-Avalon\Transfer Station\Application\Att11-Engineering\R360-Avalon-NM-Containment_Calcs.docx
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BACKGROUND INFORMATION

Requirements

The R360 Permian Basin, LLC (R360) Avalon Transfer Facility
(Facility) will provide capture volume for the first one-half inch
of runoff from the site, in accordance with Center for Watershed
Protection (CWP) guidelines for minimizing storm water
pollutant runoff.

Approach

Use available data and published equations to:

e Determine the contributing drainage area for the various
parts of the site. 2 Pages of Calculations

e Determine the volume generated from those areas by the
first half-inch of rainfall runoff.

e Determine the required capture volume to contain this first
half inch of runoff.

Assumptions

e The first one-half (}2) inch of runoff is based on surface area only and is independent of site surface
characteristics.

e The component dimensions and capacities are accurate as reflected on the facility record drawings.
Common Information

e The 25 year, 24 hour precipitation in Eddy County, New Mexico, ranges from approximately 3.5 inches to 4.5
inches, with the 4.5 inches being representative near the project site [Reference: Technical Paper No. 40,
Rainfall Frequency Atlas of the United States, Chart 47, “25-Year 24-Hour Rainfall {Inches)” U.S. Weather
Bureau]

e The following unit equivalencies apply to these calculations: [Tables 3-1, 3-2 and 3-3, Field Engineer’s
Manual, McGraw-Hill, Inc.]

o Onefoot (ft) = 12 inches (in)
o One Ac = 43,560 ft’
o One cubic foot (ft’) =7.48 g

CALCULATIONS
Contributing Drainage Areas

As reflected on the Area Storm Water Map, the off-site area contributing storm water runoff onto the site in
undeveloped conditions is approximately 21.7 Acres.

The total area of the proposed Facility is approximately 1,566,900 square feet, approximately 36.0 Acres.

The north portion of the proposed Facility, generally north of the waste management units is 24.8 Acres, with
the south portion of the proposed Facility constituting 11.2 Acres.

Based on the layout presented in the design drawings, storm water capture for the off-site areas and the north
portion of the proposed Facility would occur in the southwest corner of the north portion, resulting in a
contributing drainage area of: 21.7 + 24.8 = 46.5 Acres.

Based on the layout presented in the design drawings, storm water capture for the south portion of the
proposed Facility would occur along the west side of the south portion, resulting in a gross contributing drainage
area of 11.2 Acres.

For Regulatory Review
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In the south portion of the proposed Facility, there are two waste management containment areas that would
not contribute to runoff into the south pond. The surface area captured within the containment and not
contributing to runoff would be:

Waste Container Storage Area: 355 ft x 265 ft = 94,075 sf

Recovered Liquids Storage Tanks: 60 ft x 44 ft = 2,640 sf
The net area contributing runoff to the south pond would be:

A=11.2 Ac— (94,075 sf + 2,640 sf)/43,560 sf/Ac = 9.0 Ac

Required Runoff Volume
For the north drainage area, the required runoff volume would be:

V =46.5 Ac x 43,560 square feet/Ac x 0.5 in x 1 ft/12 in = 84,398 cf
For the south drainage area, the required runoff volume would be:

V =9.0 Ac x 43,560 square feet/Acx 0.5 in x 1 ft/12 in = 16,335 cf

Capture Volume

The excavated walls of the ponds will have side-slopes of 3:1.

North Pond

As reflected on the On-Site Storm Water Features, Attachment 17-2, the north-south dimension of the triangular
shaped north pond is 200 feet and the east-west dimension is 300 feet.
At a depth of four (4) feet, the dimensions of the base of the north pond would be:
North-south: 200 — (2 x 3 x 4) = 176 feet
East-west: 300 - {2 x 3 x 4) = 276 feet
The surface area of the top of the north pond would be:
A =% x 300 x 200 = 30,000 sf
The surface area of the base of the north pond would be:
A=%x276x176 = 24,288 sf
The available volume in the north pond would be:
V =¥ x (30,000 sf + 24,288 sf) x 4 ft = 108,576 cf
The comparison of available volume to the required volume would be:
V =108,576 cf — 84,398 cf = 24,178 cf
This indicates that the available volume is sufficient to contain the required volume.

South Pond

As reflected on the On-Site Storm Water Features, Attachment 17-2, the south pond is 100 feet square.
At a depth of three {3) feet, the dimensions of the base of the south pond would be:
100-(2 x 3 x 3) = 82 feet
The surface area of the top of the south pond would be:
A =100 x 100 = 10,000 sf
The surface area of the base of the south pond would be:
A=82x82=6,724 sf
The available volume in the upper pond would be:
V =% x (10,000 sf + 6,724 sf) x 3 ft = 25,086 cf
The comparison of available volume to the required volume would be:
V = 25,086 cf — 16,335 cf = 8,751 cf
This indicates that the available volume is sufficient to contain the required volume.

\\Nei-projects\projects drive\8935-R360-Avalon\Transfer Station\Application\Att11-Engineering\R360-Avalon-NM-Stormwater_Calcs.docx
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MANAGEMENT PLAN FOR OIL FIELD WASTES
R360 Permian Basin, LLC — Avalon Transfer Facility, Eddy County, New Mexico

1. GENERAL
1.1.  Scope and Purpose

This Management Plan for Qil Field Wastes (hereafter “Management Plan”) has been
prepared by Naismith Engineering, Inc., (hereafter “NEI”) on behalf of R360 Permian Basin,
LLC (hereafter “R360") for submittal to the New Mexico Energy, Minerals and Natural
Resources Department, Qil Conservation Division (hereafter “NMOCD”) to obtain
authorization to operate a surface waste management facility in southeaster Eddy County,
New Mexico. The proposed facility will be known as the Avalon Transfer Facility (hereafter
“Facility”).

1.2.  Facility Description

R360 (or hereafter “Operator”) will operate the Facility as a waste storage and transfer
facility. A detailed description of the proposed facility is provided in Attachment 10 to the
Application.

1.3. Personnel

The Operator will assign certain personnel to operate the Facility in accordance with
NMOCD regulations.  Supervisory personnel will be experienced in surface waste
management facility operations. All personnel will receive instruction on the design and
operational standards for the Facility. An organizational chart indicating the chain of
command has been included in Appendix 12-1. The following personnel assignments will
apply to the Facility:

1.3.1. Operations Superintendent

Operations at the site will be under the direct control of the Operations Superintendent.
The Operations Superintendent will be responsible for implementing this provisions of
the Facility permit and the various plans required under the permit, for operating the
Facility in accordance with the permit and all related attachments, for serving as the
emergency coordinator, and for maintaining the required operational records. This
person is also responsible for assuring that adequate personnel and equipment are
available to provide Facility operation in accordance with the applicable requirements.
The minimum qualifications for this individual will include a minimum of three (3) years
of surface waste management operational experience.

1.3.2. Regulatory Contact

This person is responsible for assuring proper reporting, notification and coordination
with the NMOCD and other applicable regulatory agencies. The minimum qualifications
for serving as the regulatory contact shall include a minimum of one (1) year of
regulatory coordination experience and effective communication skills.
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1.3.3. Operations Personnel

Under the direction of the Operations Superintendent, the Operations Personnel will be
responsible for performing inspections and records reviews for the exclusion of
prohibited wastes, maintaining documentation, handling waste containers, transferring
liquid wastes, managing spill residues and contact storm water, and any other duty
required for proper operation of the Facility. The minimum qualifications for this
position shall be training by the Operations Superintendent or other qualified individual
regarding the operational requirements for the Facility.

2. SITING AND OPERATIONAL REQUIREMENTS [NMAC 19.15.36.13]
2.1. Depth to Groundwater [NMAC 19.15.36.13.A]
R360 has developed a siting verification document for the Facility, which has been included

as Attachment 21 to the Application. This document confirms the land for the proposed
Facility complies with the depth to groundwater criteria.

2.2.  Location Restrictions [NMAC 19.15.36.13.B]

R360 has developed a siting verification document for the Facility, which has been included
as Attachment 21 to the Application. This document confirms the land for the proposed
Facility complies with the location restriction criteria.

2.3. Size [NMAC19.15.36.13.C]

The proposed Facility will occupy approximately 36 acres out of a 267.60 acres tract, as
identified by the property survey conducted by Melvin R. Pyeatt, Ir., P.S., dated February
10, 2012. The size of the Facility is within the requirement for the maximum surface waste
management facility size of 500 acres.

2.4. Transporter Registration [NMAC 19.15.36.13.D]

The Operator will only accept for receipt at the Facility waste transport vehicles for which
the transporter furnishes a properly completed NMOCD Form C133, indicating that the
transporter is authorized by the NMOCD to transport liquid wastes.

2.5. Placement of Free Liquids [NMAC 19.15.36.13.E]

The proposed Facility will not function as either a landfill or landfarm; therefore the
prohibition on placement of free liquids in landfill or landfarm units would do not apply to
the Facility.
2.6. Wastes [NMAC 19.15.36.13.F]

2.6.1. Wastes to be Managed at the Facility

Only wastes under the jurisdiction of the NMOCD will be managed at the Facility. The
following wastes will be managed at the facility:

o Off-site waste streams falling within the Oil and Gas (0&G) Exploration and
Production(E&P) exclusion of §3001(b)(2)(A) of the federal Resource Conservation
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and Recovery Act (RCRA), more specifically identified in Title 40, Code of Federal
Regulation, Part 261, [40 CFR §261.4(b)(5)] otherwise known as “exempt” waste.
On-site generated wastes, including spill residues, free liquids recovered from the
waste materials during storage and transfer operations, and contact storm water,
derived from RCRA exempt wastes.

2.6.2. Wastes to be Excluded at the Facility

The following wastes will be excluded from the Facility:

Wastes considered hazardous wastes under 40 CFR §261.

Non-hazardous waste falling outside the exclusion under 40 CFR §261.4(b)(5),
otherwise known as non-RCRA exempt wastes.

Wastes containing Naturally Occurring Radioactive Material (hereafter “NORM”) as
that term is defined in NMAC 19.15.2.7.N.

2.6.3. Documentation

The Operator will maintain copies of NMOCD Form C-138, signed by the generator or
the generator’s authorized agent, identifying the regulatory status of all off-site wastes
managed at the facility. The Operator will also prepare and maintain copies of NMOCD
Form C-138 for all on-site generated wastes transferred off-site for further
management.

2.6.4. Waste Management Methods to Be Utilized

The following waste management processes will be used for the various wastes received
from off-site and wastes generated on-site. A Facility Site Plan has been included with
the Facility Description in Attachment 10 to the Application.

2.6.4.1.0ffloading, Storage and Transfer of Off-Site Waste

Wastes received from off-site will be managed in enclosed containers. Waste
shipments arriving at the site will be offloaded in the Waste Container Storage Area
(hereafter “WCSA”) and stored until transferred off-site. During storage, the waste
containers may be opened for inspection, sampling and for evaluation of the presence
of free liquids. If free liquids are present, these liquids may be removed as outlined
below. Once the waste container is ready for shipment off-site, it will be transported
to an authorized facility for further management.

The Operator will store enclosed waste containers in the WCSA for a period not to
exceed six (6) months.

2.6.4.2.Removal, Storage and Transfer of Free Liquids

if free liquids are present in an enclosed waste container, these liquids may be
removed from the container through gravitational separation, decanting and pumping.
The recovered liquids will be transferred through enclosed piping to the Recovered
Liquid Storage Tanks (hereafter “RLST”) for storage. The transfer will follow the
General Liquids Transfer Procedures outlined below. Liquid transfers from waste
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containers into the RLSTs will only be performed by Operator personnel while the
facility is staffed.

The Operator will store recovered liquids in the RLSTs indefinitely and until such time
as a sufficient quantity of liquid has been accumulated to meet operational objectives.
These operational objectives will include consideration of the quantity of liquid
required for a full transport load or the need for available capacity in the RLSTs for
future transfers from waste containers.

Once the accumulated recovered liquids are ready for shipment off-site, Operations
personnel or a vendor or contractor will transfer the liquids into a suitable transport
container. This transfer will also follow the General Liquids Transfer Procedures
outlined below. In conjunction with the transfer, the personnel conducting the
transfer will also prepare the necessary documentation for off-site shipment of the
water liquids. The accumulated recovered liquids will then be transported to an
authorized facility for further management. Once the authorized on-site SWD well has
been completed, the recovered liquids may be transferred on-site from the RLSTs to
the SWD welil.

2.6.4.3.Removal, Storage and Transfer of Spill Residues

Any spill residues resulting from the storage, transfer and liquids removal operation will
be removed and stored in enclosed containers on-site. Once the waste container is
ready for shipment off-site, it will be transported to an authorized facility for further
management.

The Operator will store recovered spill residues above-grade enclosed containers
indefinitely and until such time as a sufficient quantity of material has been
accumulated to facilitate transfer to an authorized facility.

2.6.4.4.Removal, Storage and Transfer of Contact Storm Water

Contact storm water (storm water coming into contact with waste materials) will be
collected and recovered from waste containers or containment areas. The recovered
contact storm water will be transferred through enclosed piping to the Recovered
Liquid Storage Tanks for storage. The transfer will follow the General Liquids Transfer
Procedures outlined below. Contact storm water may be co-mingled with liquids
recovered from the waste containers (as outlined above) and will be managed in the
same way.

The Operator will remove accumulated contact storm water within seven (7) days of
the rainfall event. The recovered contact storm water will be stored in the Recovered
Liquids Storage Tank indefinitely and until such time as a sufficient quantity of liquid
has been accumulated to facilitate transfer to an authorized facility.
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2.6.4.5.General Liquids Transfer Procedures

Prior to the transfer of liquids from one container into another, the personnel making
the transfer will measure or assess the liquid levels in both the sending and receiving
containers to determine the amount of liquid to be transferred and the capacity
available to receive the transfer, to ensure that the receiving containers are not over-
filled. Piping and/or hoses will be connected and inspected to ensure that all
connections and fittings are properly joined and secured. Portable secondary
containment pans will be placed under transfer line connections and fittings to collect
any leakage. Pumps and/or transfer equipment will be inspected to ensure that they
are in proper working order.

All liquid transfer operations will be attended by the personnel responsible for the
transfer during the entire duration of the transfer. Contractor or vendor personnel
responsible for making liquids transfers will be instructed by Operations personnel on
proper transfer procedures and will be periodically observed to ensure they are
following proper procedures. Personnel making liquids transfers shall visually observe
the transfer operation and immediately discontinue the transfer if a spiil or overfill
occurs. The volume and rate of material transferred by pump or vacuum truck will be
monitored using available equipment to prevent over-filling and/or spills. If the
transfer involves a vehicle, the vehicle wheels are to be chocked to keep them from
moving until the transfer has been completed. Manual transfers should be performed
at a controlled rate, using appropriate flow control devices (e.g. buckets, spouts,
funnels, etc) to prevent spills during the transfer.

Any spill which occurs will be promptly cleaned up with the waste and/or residuals
managed in accordance with applicable regulatory requirements.

2.6.5. Waste Management Units to Be Utilized

All waste management operations will be conducted on the surface of the Facility on a
compacted earthen pad having a crushed stone surface. This pad will include run-
on/run-off control berms to prevent off-site storm water from contacting waste
materials, and to prevent storm water that may contact waste materials or spill residues
from leaving the site.

2.6.5.1.Waste Container Storage Area

The WCSA will be a crushed stone or caliche pad approximately two (2) acres in size
and will hold up to forty eight (48) waste containers with a capacity of up to two
hundred barrels each, for a total storage capacity of 9,600 barrels. The Waste
containers will be placed in the WCSA to allow adequate inspection room between
adjacent containers and to allow adequate aisle space between rows of containers so
that any container can be access with a truck at any time. Containers may not be
placed in a manner where access to the container, either for inspection or relocation, is
prevented or obstructed.
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The WCSA will have an exterior containment berm constructed of earth and built to a
height of at least two (2) feet above the surrounding grade. Ramps will be provided
over the containment berm to allow the containers to be placed and removed.
Engineering calculations demonstrating the sufficiency of the WCSA containment have
been included in Attachment 11 to the Application.

2.6.5.2.Recovered Liquids Storage Tanks

The Recovered Liquids Storage Tanks will consist of two (2) above-grade steel tanks,
each with a capacity of 500 barrels. The tanks will be welded steel, manufactured in
accordance with American Petroleum Institute (API) Specification 12F, “Specification
for Shop Welded Tanks for Storage of Production Liquids”. The tanks will be placed in a
containment area constructed of earth and built to a height of at least three (3) feet.
Engineering calculations demonstrating the sufficiency of this containment area have
been included in Attachment 11 to the Application.

2.7. Recordkeeping [NMAC 19.15.36.13.G]

The Operator will maintain a Site Operating Record (SOR) at the Facility. The SOR will serve
as the repository for all documents associated with the operation of the Facility.

in the SOR, The Operator will maintain records reflecting the generator, the location of
origin, the volume and type of oil field waste and the hauling company for each load or
category of oil field waste accepted at the Facility. Since no disposal of waste is to take
place at the Facility, the requirements to maintain documentation of the location and date
of disposal within the Facility are not applicable.

The SOR will be maintained in a secure location at the Facility in either hard copy or
electronic format. The Operator will maintain the SOR for a period of not less than five
years after the Facility closes. The SOR will be made available to the NMOCD for inspection
upon request.

2.8. Control of Disposal [NMAC 19.15.36.13.H]

Since no disposal of waste is to take place at the Facility, the requirement for THE Facility to
have a person on-duty during disposal activities is not applicable. As outlined in the Facility
Description, included as Attachment 10 to the Application, access to the Facility will be
controlled by fences and gates. When the Facility is not staffed, the gates will be closed and
locked to prevent unauthorized access that may result in unauthorized disposal. When the
Facility is staffed, the gates will remain open and Facility personnel will be responsible to
observe vehicular traffic to prevent unauthorized disposal.

2.9. Protection of Migratory Birds [NMAC 19.15.36.13.1]

Since no management of wastes will occur in pits or ponds, the requirements for such pits
or ponds to be screened netted or covered are not applicable to this Facility. Wastes will be
managed in two (2) tanks (the Recovered Liquids Storage Tanks) that exceed eight (8) feet in
diameter. In accordance with APi Specification 12F, the tanks will be covered.
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2.10. Site Sign [NMAC 19.15.36.13.]]

The Facility will have a site sign containing the following information:

e Operator’'s name

e Surface waste management facility permit or order number

e Surface waste management facility location by unit [etter, section, township and range
e Emergency telephone numbers

The Federal Highway Administration “Manual on Uniform Traffic Control Devices” design
guidelines indicate that signs should have at least one (1) inch of letter height for every
forty (40) feet of legibility desired. To ensure that the sign is visible at a distance of fifty (50)
feet, the sign will utilize a minimum letter size of two (2) inches. A schematic diagram of the
site sign has been included in Appendix 12-1.

2.11. Spill Reporting and Corrective Action [NMAC 19.15.36.13.K]

Operations at the Facility will be subject to release notification requirements of NMAC
19.15.29 and the remediation requirements of NMAC 19.15.30. The release notification
and remediation procedures to be used at the Facility are described below:

2.11.1. Release Notification [NMAC 19.15,29]

Unauthorized releases of certain materials at the Facility will be require notification
and/or reporting to the NMOCD. The following criteria will be used to establish
notification and reporting requirements:

2.11.1.1.Materials Subject to Notification/Reporting Requirements

Any unauthorized release of the following materials may trigger notification/reporting
requirements:

o 0Oil and gas wastes
o Other oil field related chemicals, contaminants or mixtures of those chemicals or
contaminants

2.11.1.2.Release Classifications
A Major Release is:

An unauthorized release of a volume, excluding gases, in excess of 25 barrels;
An unauthorized release of a volume that (a) results in a fire; (b) will reach a
watercourse; (c) may with reasonable probability endanger public health; or (d)
results in substantial damage to property or the environment;

An unauthorized release of gases in excess of 500 MCF; or

A release of a volume that may with reasonable probability be detrimental to
water or exceed the standards in Subsections A and B or C of 19.15.30.9 NMAC.

A Minor Release is an unauthorized release of a volume, greater than five barrels but
not more than 25 barrels; or greater than 50 MCF but less than 500 MCF of gases.
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R360 Permian Basin, LLC — Avalon Transfer Facility, Eddy County, New Mexico
An Incidental Release is an unauthorized release of a less than five barrels, excluding
gases, or less than 50 MCF of gases.

2.11.1.3.Release Notification and Reporting

Facility Operations Personnel shall report releases to the Operations Superintendent.
In the event of a Major Release or Minor Release occurring at the Facility, the
Operations Superintendent or his designated alternate will ensure notification or
reporting of the release to the NMOCD. A Major Release will trigger an immediate
verbal notification within twenty four (24) hours of the incident to the NMOCD
Environmental Bureau in Santa Fe via their designated verbal notification procedures.
This verbal notification shall include the information required by NMOCD Form C-141.
Both Major and Minor Releases shall be subject to a timely written reporting within
fifteen (15) days to the applicable NMOCD District Office using NMOCD Form C-141.
Written reporting will verify prior verbal notification and provide appropriate additions
or corrections to the information contained in the prior verbal notification.

2.11.2, Remediation [NMAC 19.15.30]

Releases at the Facility that result in pollution of surface water will be subject to
NMOCD-approved corrective action or remediation. All such corrective action or
remediation will comply with the requirements of NMAC 19.15.30 or alternative
requirements approved by the NMOCD as authorized under NMAC 19.15.30.

2.12. Inspection and Maintenance Plan [NMAC 19.15.36.13.1]

R360 has developed and will implement an Inspection and Maintenance Plan for the
Facility. This Inspection and Maintenance Plan is maintained as a separate document.

2.13. Run-on/Run-off Control Plan [NMAC 19.15.36.13.M]

R360 has developed and will implement a Run-on/Run-off Control Plan for the Facility. This
Run-on/Run-off Control Plan is maintained as a separate document.

2.14. Contingency Plan [NMAC 19.15.36.13.N]

R360 has developed and will implement a Contingency Plan for the Facility. This
Contingency Plan is maintained as a separate document.

2.15. Gas Safety Management Plan [NMAC 19.15.36.13.0]

The proposed Facility will not function as a landfill; therefore a gas safety management plan
is not required for the Facility.

2.16. Training Program [NMAC 19.15.36.13.P]

R360 has developed and will implement a Training Program for key personnel for the
Facility. In accordance with 19.15.36.13.P, the training elements used by R360 will cover
the following requirements:
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e Waste Screening and Acceptance — general waste screening and acceptance, including
identification of exempt and non-exempt waste and hazardous waste

e Contingency Plan Implementation — operational control, situation prevention and
emergency response procedures

¢ Documentation and Regulatory Reporting — overview of regulatory documentation and
reporting required, including applicable permit conditions

e Waste Management Facility Operations — general operations of surface waste
management facilities, including applicable permit conditions and proper sampling
methods.

To identify which personnel are to receive specific types of training, R360 has developed a
training outline, a copy of which has been included as Appendix 12-3. Records documenting
implementation of the training program will be kept available for NMOCD inspection for a
period of at least five years.

3. REQUIREMENTS APPLICABLE TO LANDFILLS [NMAC 19.15.36.14]

The Facility will not function as a landfill; therefore the requirements of this section do not
apply to the Facility.

4. REQUIREMENTS APPLICABLE TO LANDFARMS [NMAC 19.15.36.15]

The Facility will not function as a landfarm; therefore the requirements of this section do not
apply to the Facility.

5. REQUIREMENTS APPLICABLE TO EVAPORATION, STORAGE, TREATMENT AND SKIMMER
PONDS AND BELOW-GRADE TANKS [NMAC 19.15.36.17]

The Facility will not utilize evaporation, storage, treatment or skimmer ponds or pits, nor

below-grade tanks; therefore the requirements of this section do not apply to the Facility.

\\Nei-projects\projects drive\8935-R360-Avalon\Transfer Station\Application\Att12-Waste_Management\R360-Avalon-
Waste_Management.docx
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APPENDIX 12-1

Organizational Chart
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APPENDIX 12-2

Schematic of Site Sign
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APPENDIX 12-3

Training Program Outline
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R360 Permian Basin, LLC
Avalon Transfer Facility
Training Program Qutline
Updated April 2013

Training Subject Matter l Type of Training T FrequencyT Verification
Region Vice President
Waste Screening and Acceptance Refresher —IH or SEM Annual Pre-Assign.
Contingency Plan Implementation Refresher —IH or SEM Annual Pre-Assign.
Documentation and Regulatory Reporting Refresher —IH or SEM Annual Pre-Assign.
Engineering Controls and Siting Requirements Refresher — IH or SEM Annual Pre-Assign.
Waste Management Facility Operations Refresher —IH or SEM Annual Pre-Assign.
Avalon Transfer Facility Manager
Woaste Screening and Acceptance Refresher — [H or SEM Annual Pre-Assign.
Contingency Plan Implementation Refresher —IH or SEM Annual Pre-Assign.
Documentation and Regulatory Reporting Refresher — IH or SEM Annual Pre-Assign%
i‘Engineering Controls and Siting Requirements Refresher —|H or SEM Annual Pre-Assign.
Waste Management Facility Operations Refresher —IH or SEM Annual Pre-Assign.
Waste Management Operations Safety Refresher —JS Monthly None
Engineering and Construction Support
Engineering Design Credentials College Degree or One-time | Pre-Assign.
Professional Examination
Engineering Controls and Siting Requirements Refresher —IH or SEM Annual Pre-Assign.
Waste Management Facility Operations Refresher —|H, SEM, OJT Annual Pre-Assign.
Regulatory Compliance Support
| Environmental Science or Engineering Credentials College Degree, One-time | Pre-Assign.
Professional Exam. Or 3™
Party Certification
Waste Screening and Acceptance Refresher —IH or SEM Annual Pre-Assign.
Contingency Plan Implementation Refresher —IH or SEM Annual Pre-Assign.
Documentation and Regulatory Reporting Refresher —IH or SEM Annual Pre-Assign.
Engineering Controls and Siting Requirements Refresher —1H or SEM Annual Pre-Assign.
Waste Management Facility Operations Refresher — IH or SEM Annual Pre-Assign.
Avalon Transfer Facility Operations Personnel
‘ Waste Screening and Acceptance Initial & Refresher —IH, One-time +| Pre-Assign.
SEM, JS or OJT Annual
Contingency Plan Implementation Initial & Refresher —IH, One-time +| Pre-Assign.
SEM, JSor OJT Annual
Documentation and Regulatory Reporting Initial & Refresher —IH, One-time +| Pre-Assign.
SEM, JS or OJT Annual
‘ Waste Management Facility Operations Initial & Refresher —IH, Annual Pre-Assign.
SEM, JS or OJT
Waste Management Operations Safety Refresher —JS Monthly None
Training Type Codes:  IH — Formal In-house seminars & training sessions
SEM — Formal outside seminars, short-courses and training sessions
JS — Documented jobsite informational presentations
OJT — On-the Job Training, documentation not required
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INSPECTION AND MAINTENANCE PLAN
R360 Permian Basin, LLC — Avalon Transfer Facility, Eddy County, New Mexico

1. GENERAL
1.1.  Scope and Purpose

This Inspection and Maintenance Plan has been prepared by Naismith Engineering, Inc.,
(hereafter “NEI”) on behalf of R360 Permian Basin, LLC (hereafter “R360”) in conjunction
with the submittal to the New Mexico Energy, Minerals and Natural Resources Department,
Oil Conservation Division (hereafter “NMOCD”) of an application to obtain authorization to
operate a surface waste management facility in southeaster Eddy County, New Mexico. The
proposed facility will be known as the Avalon Transfer Facility (hereafter “Facility”).

1.2.  Facility Description

R360 (or hereafter “Operator”) will operate the Facility as a waste storage and transfer
facility. A detailed description of the proposed facility is provided in Attachment 10 to the
Application.

1.3.  Facility Components Subject to Plan
The Facility includes the following components that will be subject to this Plan:

Storm water control berms

Access controls, including signage, fencing, gates and cattle-guards
Liquids Recovery Storage Tanks

Waste Container Storage Area

Since the Facility will not include landfill cells or groundwater monitoring wells, the
requirements to inspect and maintain leak detection sumps [under NMAC 19.15.36.13.L(1)]
and monitoring wells [under NMAC 19.15.36.13.L(2)] are not applicable.

1.4. Requirements Common to Inspection and Maintenance

Inspections and maintenance conducted under this Plan will be performed and documented
by qualified Operations personnel. These personnel will receive training and instruction on
proper inspection and work procedures and documentation. The activities covered by this
Plan will be conducted throughout the operating life of the Facility and through any post-
closure care period.

2. INSPECTION
2.1. Storm Water Control Berms
Storm water control berms will be inspected quarterly and after a major rainfall or
windstorm. The purpose of the inspections will be to identify areas where erosion may

compromise the integrity of the storm water control berm. Areas of erosion identified
during these inspections are to be maintained and repaired as outlined below.

2.2.  Access Controls

Facility access control features will be inspected quarterly and after a major rainfall or
windstorm. The purpose of the inspections will be to identify areas where wind, water or

Revision 0 April 19, 2013
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mechanical damage may compromise the integrity of the access control features. Any
feature or part of a feature identified during these inspections are to be maintained and
repaired or replaced as outlined below.

2.3. Liquids Recovery Storage Tanks

The Liquids Recovery Storage Tanks will be inspected quarterly. The purpose of the
inspections will be to identify areas where wind, water, mechanical damage or operational
activities may compromise the ability of the tanks to provide proper containment of the
waste. Tank components to be inspected will include the shell, connections, fittings, vents
and monitoring points. Any components identified during these inspections are to be
maintained and repaired or replaced as outlined below.

2.4. Waste Container Storage Area

The Waste Container Storage Area will be inspected quarterly. The purpose of the
inspections will be to identify areas of spill residue. Any spill residue identified during these
inspections is to be removed and the hole backfilled with clean material.

3. MAINTENANCE
3.1. Routine Facility Maintenance

Routine facility maintenance activities will include mowing and painting and watering as
required for dust control. These activities will be conducted as required by operational
considerations. ‘

3.2.  Repair of Damage Occurring During Operations

During the course of Facility operations, certain components, including storm water control
berms and access control features may be damaged, resulting in the need to repair and/or
replace these components. Damaged Facility operational components that are not integral
to waste containment and access control will be repaired based on operational
consideration. Damaged Facility components that are integral to waste containment and
access control will be repaired and/or replaced promptly.

3.3. Disabled or Damaged Facility Components that Cannot Be Repaired Promptly

Certain Facility components may become disabled or damaged in a manner where they
cannot be repaired promptly. This may include instances where replacement components
are parts have a long lead time for replacement. In these instances, the Operator will make
temporary repairs or provide supplemental temporary construction to restore the intended
function of the Facility component.

Where such removal and replacement is required, the replacement construction will restore
the storm water control berm to its original function.

3.4. Storm Water Control Berms

Erosion identified in storm water control berms will be repaired to restore the storm water
control berm to its original function. Repairs may include placement of earth fill and
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reinforcement or armoring, such as concrete rubble. Larger areas of erosion may require
removal and replacement of sections of storm water control berms. Where such removal
and replacement is required, the replacement construction will restore the storm water
control berm to its original function.

3.5.  Access Controls

Facility access control features will be inspected quarterly and after a major rainfall or
windstorm. The purpose of the inspections will be to identify areas where wind or water
damage may compromise the integrity of the access control features. Any feature or part
of a feature identified during these inspections are to be maintained and repaired or
replaced as outlined below to maintain proper access control.

3.6. Liquids Recovery Storage Tanks

Any components of the Liquids Recovery Storage Tanks identified during the inspections as
disabled or damaged are to be maintained and repaired or replaced. In instances where
only one tank is identified as disabled or damaged, it may be isolated from the other tank
and the maintenance activities deferred based on operational considerations. Tank
components shall be repaired or replaced with like materials to restore the original
function.

3.7. Waste Container Storage Area

Any spill residue identified during the inspection of the Waste Container Storage Area is to
be removed and the hole backfilled with clean material.

4. RECORDKEEPING

Records of the inspections and maintenance activities will be maintained in the Site Operating
Record, described in the Management Plan for Oil Field Wastes, included as Attachment 12 to
the Application. To facilitate the recordkeeping, the Operator has developed two {2) forms to
document the activities required under this Plan. Attachment 13-1 is a Periodic Facility
Inspection Form. Appendix 13-2 is a Facility Maintenance Record.

\\Nei-projects\projects drive\8935-R360-Avalon\Transfer Station\Application\Att13-Inspection+Maintenance\R360-Avalon-TF-Inspection-
Maintenance.docx
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R360 Permian Basin, LLC
Avalon Transfer Facility
Periodic Facility Inspection Form

Date:
Prepared by: Signature:
Background Information
Purpose for Inspection: o Routine Quarterly 0 Major Rainfall O Windstorm Event Date:
Assessment
Activities/Areas Inspected Comments Recommended Follow Up Action
1. Perimeter Fencing
2. Perimeter Access Control Points
3. Site Storm Water Control Berms
4. Lliquids Recovery Storage Tanks
5. Liquids Recovery Storage Tank Containment
Area

6. Waste Container Storage Area
7. Waste Container Storage Area Containment
8. Fuel Storage Tanks
9. Fuel Storage Tank Containment
10. Other (Note Location)
For any areas of damage noted, please identify the cause: Describe:  N/A

For any areas requiring repair, please identify the expected time of Describe:  N/A

repair and return to service.

List any major projects on-going during inspections: Describe:

List any activities occurring during inspections: Describe: N/A

Other Notations:
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Date:

R360 Permian Basin, LLC
Avalon Transfer Facility
Facility Maintenance Record

Prepared by:

Signature:

Maintenance Activities

- - . Identified As A . . Description/Comments for Return to
Facility Component Requiring Maintenance Result Of: Maintenance Action Maintenance Activity Service
1. 0 Periodic Inspection 0 Routine Service o Estimated
o Operational Activities |0 Extended Service
DO Report 0 Repair 3 Actual
0 Other 0 Replacement

2. 0 Periodic Inspection 1 Routine Service 0 Estimated
o Operational Activities |0 Extended Service
1 Report 0 Repair 0 Actual
o Other o Replacement

3. o Periodic Inspection o Routine Service D Estimated
0 Operational Activities |0 Extended Service
O Report 0O Repair O Actual
o Other 0 Replacement

4. 0 Periodic Inspection O Routine Service 0 Estimated
0 Operational Activities o Extended Service
O Report 0 Repair o Actual
o Other 0 Replacement

5. 0 Periodic Inspection 0 Routine Service 0 Estimated
m Operational Activities |0 Extended Service
0 Report 00 Repair o Actual
0 Other D Replacement

6. it Periodic Inspection 0 Routine Service 0 Estimated
o Operational Activities |p Extended Service
DO Report o Repair o Actual

1 a Other 0 Replacement

7. D Periodic Inspection o Routine Service O Estimated
o Operational Activities | Extended Service
0 Report 0 Repair o Actual
0 Other 0 Replacement

8. o Periodic Inspection o Routine Service o Estimated
0 Operational Activities [0 Extended Service
0 Report 0 Repair 0 Actual
o Other 0 Replacement

9. 1 Periodic Inspection o Routine Service o Estimated
0 Operational Activities |0 Extended Service
0 Report 0 Repair o Actual
o Other O Replacement

10. o Periodic Inspection 0 Routine Service o Estimated
0 Operational Activities [0 Extended Service
0 Report 0 Repair . o Actual
o Other o Replacement

Outside Services: (Identify any outside services used to perform maintenance, designated by maintenance Item Number)

Other Notations:
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Hydrogen Suifide Opinion _ Controlled Recovery, Inc.

December 15, 2003 ‘ ’ Lea County, New Mexico

V.

Background

Safety & Environmental Solutions, Inc. (SESI) was asked by Controlled Recovery, Inc.
(CRYI) of Hobbs, New Mexico for a professional opinion regarding an appropriate
monitoring [evel for Hydrogen Sulfide (H2S) at their facility located approximately halfway
between Hobbs and Carlsbad, New Mexico. The physical location of the property is
adjacent to US Highway 62-180 in Section 27, Township 20 South, Range 32 East, Lea
County, New Mexico. (Exhibit A) This facility is a Rule 711 facility and the New Mexico
Oil Conservation Division (NMOCD) has required CRI to develop a monitoring program for
Hydrogen Sulfide with triggering levels of 1 ppm and 10 ppm. Detection of 1 ppm H,S
triggers the notification of the Hobbs NMOCD office immediately and commencement of
mitigation operations. Detection of 10 ppm H,S will trigger additional notifications, area
evacuation, public evacuations as well as mitigation operations.

Faéility and Process Description

The facility configuration is detailed in Exhibit B. Evaporation ponds “B” and “C” are the
center of the monitoring issue and are shown in more detail in Exhibit C. The Ponds “B”
and “C” measure 290’ by 160’ and 240’ by 160’ respectively. Pond “B" is 9’ in depth and
Pond “C” is 6' in depth. The volumes of the ponds are 69,786 bbis and 38,502 bbls
respectively. Produced water is unloaded from trucks into a closed 750 bbl tank # 1 and
gravity flows through a second and third closed 750 bbl tanks #2 and #3 into open top
250 bbl tanks #3 and #4 and finally in to the pits for evaporation.

Hydrogen Sulfide Regulatory Limits

10 ppm is the OSHA Permissible Exposure Limit. Workers can be exposed to this level
for five consecutive 8-hour workdays.

100 ppm is the NIOSH Immediately Dangerous to Life and Health Level.
100 ppm is the NMOCD Rule 118 Action Level. 4

300 ppm is the OSHA Immediately Dangerous to Life and Health Level.
Worker and Public Protection from Hydrogen Sulfide Exposure

Worker and Public Protection from Hydrogen Sulfide exposure is the primary purpose of
NMOCD Rule 118 (Exhibit D) and the Action Limits set forth in Rule 711. Rule 118
establishes a 100-ppm action level for wells, facilities and operations and does not
exempt 711 facilities from more stringent requirements.

The facility in question is permitted under Rule 711 and the process in question does not
operate under any pressure other than atmospheric pressure. On the other hand, wells,
non-Rule 711 facilities, and operations generally have processes that operate under
much higher pressures and thus have the potential to release greater volumes of
Hydrogen Sulfide over a much larger area. Rule 118 is applied to the wells, facilities, and
operations under high pressure. This application enforces the 100-ppm action level,
which is more in line with industry practices.
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Rule 118 speaks of the Pasquill-Gifford equation (Exhibit E) as a method for the .
determination of the radius of exposure (ROE) for a specified hydrogen concentration.
This equation is used to produce a nomograph, which is commonly used by the industry
to determine radius of exposure. Using the nomograph alone for a determination of the
100-ppm radius of exposure at a release volume of 0.01 Mcfd, it yields a ROE of
approximately 1.5 feet from the source. This release volume most closely correlates with
the expected volumes released from an evaporation pond. In contrast, a release volume
of 10 Mcfd yields a 100-ppm ROE of approximately 100 feet. The latter correlates more
closely with wells and non-711 facility operations.

Therefore it may be said that a release of Hydrogen Suifide that is under pressure will
cause the ROE that is greater than one that is not under pressure.

It is generally agreed that exposure to 100 ppm of Hydrogen Sulfide by workers or
members of the public would cause mild to moderate symptoms of exposure. The
symptoms of exposure to 100 ppm for less than one hour are eye, nose and throat
irritation. This level of exposure is an excellent action level for notification and mitigation
operations as is required by Rule 118. This level of exposure is also most appropriate as
an action level for Rule 711 facilities since the primary purpose of the monitoring
requirements is the protection of workers and the general pubilic.

Sandia National Laboratories Review

In a letter dated October 31, 2003, SESI requested Sandia National Laboratories review
the dispersion question of Hydrogen Sulfide at this facility. (Exhibit F) Mr. Mike Hightower
of Sandia National Laboratories responded to this request in a letter dated December 10,
2003. (Exhibit G) In his letter, Mr. Hightower details calculations performed employing
Gaussian dispersion models using variables most consistent with conditions at the facility
in question. The calculations were performed using produced water of saturation of
100% and 50%. In all cases, the calculations were not able to establish a 100-ppm or
even 30-ppm ROE beyond the edge of the pond.

Conclusions

The use of the Pasquill-Gifford equation nomograph and the calculations performed by
Sandia National Laboratories clearly indicate that the risk of exposure to elevated levels
of Hydrogen Sulfide for workers and the general public is minimal. CRI currently monitors
the immediate pond area using calibrated hand-held monitors on a daily basis. At no time
has any measurable concentrations of Hydrogen Suifide been detected.

Analysis of the water in the evaporation ponds on October 14, 2003 indicate the water
contain a near neutral pH, very high chlorides and TDS, and 243 ppm sulfates. The
water sampled is not highly saturated with Hydrogen Sulfide.

it may be concluded that a 100-ppm concentration of Hydrogen Sulfide may be an
acceptable action level for this facility. The current 1-ppm action level is very restrictive
and compliance is difficult due to the cost of monitoring equipment sufficiently sensitive
and reliable to measure such low concentrations. Equipment is readily available that WI||
accurately and reliably detect 100-ppm concentrations.

The ponds are located approximately 600" from Highway 62/180, 1166’ from the Halfway
Bar, 856’ to the nearest residence (which houses the facility care takers), and 173’ from
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the nearest property line. The Pasquill-Gifford equation nomograph and the calculations
performed by Sandia National Laboratories clearly indicate that 30-ppm and 100-ppm
ROE will not exist beyond the boundaries of the property. Therefore, | feel that a 100-
ppm action level for this facility is adequately protective of workers and the public. The
risk of a Hydrogen Sulfide release of any consequence from the ponds in question is
minimal and the facility should not be held to more restrictive requirements that Rule 118
facilities.

Exhibits

Exhibit A - Vicinity Map

Exhibit B - Site Plan

Exhibit C - Process Map

Exhibit D - NMOCD Rule 118

Exhibit E - Pasquill-Gifford equation and nomograph
Exhibit F - Letter to Sandia National Laboratories
Exhibit G - Sandia National Laboratories Review
Exhibit H - Laboratory Analysis of Produced Water
Exhibit | - Qualifications and Credentials
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Exhibit A
Vicinity Map
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- Exhibit B
Site Plan
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Exhibit C
Process Map
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Exhibit D
NMOCD_ Rule 118
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New Mexico

118 HYDROGEN SULFIDE GAS - PUBLIC SAFETY

- 118.A.The intent of this rule is to provide for the protection of the pub}ic‘é
safety in areas where hydrogen sulfide (H.S) gas in concentrations greater than
100 parts per million (PPM) may be encountered. [1-1-87...2-1-96]

118.B.Producing operations should be conducted with due consideration
and gwdanca from American Petroleum Institute (AP!) publication "Conducting
Oil and Gas Production Operations Involving Hydrogen Sulfide" (RP-55). The
operator of a lease producing, or a gas processing plant handling H.S or any
other related facility where H,S gas is present in concentrations of 100 PPM or-
more shall take reasonable measures to forewarn and safeguard persons having
occasion to be on or near’ the property. In addition to training operator's
employees in H,S safety such measures may include, but are not necessarily
limited to, posting of warning signs, fencing of surface installations, installation of
safety devices and wind direction indicators, and maintaining tanks, thief hatches
and gaskets, valves and piping in. condition so as to prevent avoidable loss of
vapors. Where release of hydrogen sulfide is unavoidable, the operator shall

burn or vent the gas stream in such a manner as to avoid endangermg human
life. [1-1-87...2-1-96]

118.C.Wells drilled in known H,S gas producing areas, or where there is
substantial probability of encountering H,S gas in concentrations of 100 PPM or
more, should be planned and drilled with due regard to and guidance from API

- RP-49 "Recommended Practices for Safe Drilling of Wells Containing Hydrogen

Sulfide”, latest edition. Wells completed and serviced by well servicing units
where there is substantial probability of encountering H,S gas in concentrations
of 100 PPM or more should be worked on with due regard to the latest industry
accepted practices. These practices may include, but are not necessarily limited
to, the proper trammg of personnel in H,S safety and the use of H,S safety
equipment as listed for safe operations by the American Petroleum Institute draft
report for "Land, Oil and Gas Well Servicing and Workover Operatxons Involving -
Hydrogen Sulfide."* {1-1-87...2-1-96]

118.D.Within ninety (80) days after completion of the first well on a lease,
or within ninety (90) days after H,S is discovered in a gas stream, each operator
shall submit in writing to the Division's district office having jurisdiction, on a form
acceptable to the Division, for each lease in each pool in production at that time,
the HxS concentration from an analysis of a representative sample of the gas
stream. The analysis shall be performed by an industry-recognized method and
procedure. The measurement report shall specify the name of the .operator,
lease or facility name, pool, testing point, tester, test method, and the measured
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H2S concentration. Tests within the past three (3) years and which are still
representative may be utilized for submittal from previously producing leases.
NOTE: Owners or operators of existing wells and facilities shall have until July 1,

1987, to come into compliance with this paragraph of these rules. [1-1-87...2-1-
96]

118.E.Any well, lease, processing plant or related facility handling H,S
gas with concentration of 500 PPM (0.05%) or more shall have a warning sign at
the entrance. The sign, as a minimum, shall be legible from at least fifty (50)
feet, and contain the words "poison gas. g The use of existing signs will meet the
requirements of this section prowdmg they convey the-intended safety message.
[1-1-87...2-1-96]

(1) Any lease producing gas or related facility having storage
tanks containing gas with a HzS concentration of 1,000 PPM (0.1%) or more shall
have, in addition to-the sign required in subparagraph E. (1), a sign at the foot of
the battery stairway that shall accomplish the requirements of E. (1), plus specify
any protective measures that may be necessary. This paragraph does not apply
o gas processing plants. [1-1-87...2-1-96]

(2)  Any well, lease or processing plant handling gas with H,S
concentration and volume such that the H;S fraction equates to 10 MCF per day
or more of H;S and which is located within one-fourth (1/4) mile of a dwelling,
public place or highway shall install safety devices and maintain them in operable
condition or shall establish safety procedures designed to prevent the undetected
continuing escape of HyS. Wind direction indicators shall be installed at least
one strategic location at or near the site and shall be readily visible throughout
the site. Also, unattended surface facilities or plants within one-fourth (1/4) mile
of a dwelling or public meeting place shall be protected from public access by
fencing and locking, or other equivalent security means. In addition, the operator

'shall prepare a contingency plan to be carried out should the public be

threatened by a release. The plan shall provide for notification of endangered
parties, as well as public safety personnel, for evacuation of threatened parties
as warranted, and institution of measures for closing in the flow of gas.
Contingency plans shall be available for Division inspection and shall be retained
at the location which lends itself best to activation of any such plan. The
operator, as an alternative, may utilize Figure 4.1 of APi (RP-55) Revised March,
1983 and if the 100 PPM radius of exposure includes a dwelling, public place or
highway, the operator must meet the publlc safety requirements as specified in
this section. [1-1-87...2-1-96]

(3)  The provisions of this section shall be applicable within 30
days after the filing of sample data showing the existence and concentration of
H2S gas described in Paragraphs E. (1) through E. (3) above. In unusual
circumstances guidance on placement and content of signs may be obtained
from the supervisor of the appropriate Division District Office. {1-1-87...2-1-96]
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118.F. The Director of the Division may administratively grant exceptions
or extensions to the requirements of this rule for good cause shown and where
such exception will not result in a threat to human life. [1-1-87.. .2-1-96]

*At such time as the American Petroleum Institute adopts the "Recommended
Practice for Land Oil and Gas Well Servicing and Workover Operations on
Involving Hydrogen Sulfide”, it shall take the place of any prewous draft reports.

[1-1-87...2-1-96]
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H,S RELEASE DISPERSION MODELS

When considering application of an H,S dispersion model, the user
should examine the type of H,S release which might be expected;
i.e., will the gas be dense or buoyant; will it be dry or wet; etc.
Application of a dispersion model must consider if the release may
have a vertical or horizontal plume configuration. The prevailing
wind and environmental factors such as humidity and temperature
variables will influence the dispersion. Engineering calculations
to determine H,S absolute open-flow rates based on pressure and
hole size are necessary to ensure relative accuracy of the
dispersion radius of exposure and travel distance.

Historical incidents of H,S accidental releases have led to the
development of computer models to simulate the dispersion of the
gas or vapor cloud over a given area. The importance of such

modeling becomes apparent in planning for emergency evacuation of

the affected population.

The Pasquill-Gifford equation is wide used by the Texas Railroad
Commission in the Statewide Rule 36 to address the protection of
the general public. This equation can be found in the Texas Rule
36 under Section (c)(2)(a) and (B) and corresponds to a nomograph
contained in the Rule to identify a radius-of-exposure for 100 ppm
and 500 ppm of H,S. It is pointed out that for the Rule, public
protection begins at 100 ppn.

To utilize the Pasquill-Gifford equation, a computer is not
required, but for determining a number of calculations, it is
preferred to a calculator. After programming, the radius for
different cases may be entered using the H,S concentration in parts
per million (ppm) and the escape rate for a system or facility
expressed in cubic feet per day. The oil and gas industry applies
this equation to pipelines or facilities within gas processing
plants.

The Texas Railroad Commission Rule 36 also requires the use of the
Pasquill-Gifford equation during oil and gas well drilling in H,S
producing areas of the state. The "Q" in the equation is the
escape rate for a gas well. It should be either the well’s
adjusted open-flow potential, or if the operator feels this is too
high,. the well’s capacity to flow against a zero back-pressure is
acceptable for the calculation. The equation requires the mole
fraction of H,S be used. This is expressed as a percent of the H,S
per 100 standard cubic feet of mixture.

The H,S concentration will have to be converted to a mole fraction
if it is expressed in parts per million or in grains per 100 cubic
feet. The "X" in the Pasquill-Gifford equation is the radius of

.exposure expressed in feet.
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The equation as originally formulated, is a three-plane coordinate
system. The X axis is that direction in which the wind would be
blowing at a continuous rate. The Y axis is the vertical
coordinate and the Z axis is the horizontal coordinate. The
equation assumes that the emission will be constant such that some
distance downstream there is a point at which the 100 ppm
concentration will also be constant over the 24~hour period.
Normal Gaussian distribution of the Y and 2 planes are assumed;
that is, there is less concentration in ppm of H,S on the sides of
the release and the hlghest concentration is in the center. It is
also assumed that the emission point will be at or near the ground
level. It eliminates a very complex component that is used to
determine effective stack height. The Environmental Protection
Agency, as well as the Texas Natural Resources Conservation
Commission use this equation. .

The original Pasquill-Gifford equation took several meteorological
parameters into consideration. These parameters are classed into
categories A, B, C, D, E and F. Class "A" is the most unstable
condition, with stronger wind velocity, more radiation, unlevel
terrain, etc. Class "F" is the most stable and is used in the
equation to represent the most conservative stability condition.
A one mile per hour wind velocity is assumed to represent the least
amount of air mixing. This accounts for the eguation providing the
largest radius of exposure, thus the more conservative approach.
The equation is not so accurate that if you calculated a radius of
exposure of 1,500 feet, that the gas will not go beyond it; there
remains the possibility that it well may do exactly that.

The Pasguill-Gifford method of calculating radius «

not infallible. The field data. collected by the
Commission on a 10-minute sampling time indicate f

level . H,S concentratlons, a safety factor of 2 or

The calculation is based on worse-case scenario
maximum radius of exposure. This approach was selg

cil and gas operators with a uniform method: of c: S
should be noted that most states consider this me )
and some have adopted it or variations thereof.
population areas, where the radius of exposure 1
area, a more sophisticated model that takes into ac \\\
defined parameters should be considered. Approval \&f
state regulatory agencies may be required to apprt \\\
of exposure that result from more technically deve

models.

O

100 ppm ROE B1.589) (mole fraction H,S) (Qﬂ

500 ppm ROE = E0.4545) (mole fraction st) (Q) 0.6258

Where: X = radius of exposure in feet :

‘Q = maximum volume determined to be avallable for escape
in cubic feet per day

mole fraction of H,S in the gaseous nixture

i

H,S

R,
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% OF RADIUS OF EXPOSURE VS. WIND SPEED
fOR H,S DISPERSION
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The dispersion equations represented by the Radius of Exposure
nomographs assume "no wind" conditions. Actually, the effect

of wind is to reduce the radius of exposure as the above graph
illustrates. The purpose of the graph is to help, in the

event of an emergency, to evaluate the potential hazard by

enabling an estimate of the effects of the wind. DO NOT use \

the araph for any other ! Jo0se.
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Letter to Sandia National
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) P.0. Box 1613
] 703 E. Clinton Suite 102
m Hobbs, New Mexico 88240
‘r ~ 505/397-0510
‘ E, Fax 505/393-4388 _
A’ www.sesi-nm.com

=4
W< Safety & Environmental Solutions, Inc.

October 31, 2003

Mr. Mike Hightower

Sandia National Laboratories

P.O. Box 5800, MS 0755

Albuquerque, New Mexico 87185-0755

Dear Mike:
Thank you for taking time to assist me with the H,S in produced water project, which we
discussed on the telephone. As you know, the goal of this project is to provide scientific
information supporting the reduction in the H,S monitoring requirements at my client's disposal
facility.
Here are a few facts regarding the process and physical configuration of the facility.
1. Open top pits B and C on the site plan will hold approximately 108,288 barrels of fluid.
2. The Produced water is unloaded from trucks into a closed 750 bbl tank # 1 and gravity
flows through a second and third closed 750 bbl tanks #2 and #3 into open top 250 bbl
tanks #3 and #4 and finally in to the pits for evaporation.
I have enclosed a recent general water analysis of the fluid in the pits for your information.

The problem statements for this project would be:

1. Given produced water in the pits that is saturated with H.S, what is the 100 ppm Radius
of Exposure?”

2. What saturation level would produce a 100 ppm ROl of 200°, 600°, 1000’, and 1200'?

If you should require further information for your calculations, please let me know and | will do
my best to provide it promptly.

Thank you for your assistance in this matter.

Sincerely,

Bob Allen
President

BA/jra
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Operated for the U.S. Department of Energy by
Sandia Corporation

Mike Hightower
Distinguished Member Technical Staff

P.O. Box 5800
Albuquerque, NM 87185-0755

Phone: (505) 844-5499
Fax (505) 844-0968
Intemet: mmhight@sandia.gov

December 10, 2003

Bob Allen

Safety and Environmental Solutions
703 E. Clinton, Suite 102

Hobbs, New Mexico 88240

Dear Bob:

I have completed a short review of the issues we discussed related to the monitoring of hydrogen sulfide
emissions from a produced water disposal facility. The disposal facility includes a series of holding
tanks, two of which have open tops, and a series of large evaporation ponds. There are three closed
tanks each holding about 750 barrels (bbls) of water and the two open tanks each holding about 250 bbls
of water. The two major evaporation ponds hold a total of approximately 108,000 bbls of water.. The
produced water for disposal is trucked to the site and pumped into the holding tanks, where it is held
until the holding tanks overflow into the evaporation ponds. Based on our discussions, the size of the
evaporation ponds, and the evaporation rate in the Hobbs area, I based my H2S diffusion and dispersion
calculations on the assumed ability of the facility to receive approximately 200-400 bbls of produced
water a day.

In cooperation with Wayne Einfeld, one of my coworkers at Sandia who has extensive experience in
emission studies, I was able to conduct scoping calculations in an attempt to bound the expected range
of hydrogen sulfide emissions at the disposal facility for a common range of operating and atmospheric
conditions as well as for some worst case extremes. Hopefully in this way the analysis will provide a
concept of the common expected values as well as what might be worst case conditions relative to

expected hydrogen sulfide levels at the facility. Table 1 identifies some of the parameters and
assumptions used in the analyses.

Table 1. General Parameters used in the Hydrogen Sulfide Dispersion Calculations

Parameter General Value Max. Value Used
H2S Solubility 437 ml/100 ml H20 @10° C 400 ml/100 ml H20
=29 gms/gal H20 - -
186 ml/100ml H20 @30° C =22 moles/liter of H20
= 8000 ppm

H2S molecular weight 34 gms/mol Same
H2S density 1.539 gnv/l Same
H2S Diffusion rate from H20 0.14x10™* cm®*/s Same

Exceptional Service in the National Interest
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In general, delivery of about 17,000 gal /day (400 bbls/day of produced water) will cause most of the
water in the two open 250 bbl storage tanks to drain into the evaporation ponds. This is an average rate
of 12 gal/min. This daily volume would fill one of the pits to a depth of only about half an inch. In
calculating the diffusion of H2S from the storage tanks, depending on the concentration gradient
assumed, about one fourth of the H2S in the water will diffuse from the open tanks each day for the
maximum produced water delivery. This of course assumes that all the water delivered for multiple
days has the maximum H2S concentration since it takes almost one week for the delivered water to
make it to the open holding tanks. Since there is a large holding capacity, it would be more likely that
the average produced water H2S concentration as it gets to the final holding tanks and evaporation
ponds should be lower because of dilution with other produced water and that the H2S concentration
would be less than the maximum saturation. Average saturations of 10-30% in the holding tanks would
probably be more likely due to mixing of the produced water from different areas.

For the delivery of 400 bbls/day, much of the H2S dispersion will take place in the evaporation pond.
Because of the large surface area of the pond, there is more than enough diffusion and dispersion
capacity for all of the H2S delivered each day. Actually the one-acre size ponds provide such a large
surface area for diffusion that diffusion is essentially instantaneous from the area around the discharge
point. At a rate of 12 gal/min, and assuming the maximum H2S saturation, the produced water going
into the ponds will create an average air concentration around the discharge point of approximately 30
ppmv. At an air flow of as little as 0.1 m/s, this concentration would not be expected to be exceeded
anywhere outside the pond. If the discharge point includes a water diffuser located near the middle of
the evaporation pond, the maximum air concentration at the edge of the pond with a 0.1 m/s wind was
calculated to be about 1 ppmv. This assumes that the dispersion takes place during the day where the
atmospheric conditions are most beneficial. Because of the high rates of diffusion from the evaporation
ponds it is not expected that any major diffusion and dispersion would take place at night. The
calculations for these parameters a.nd for dispersion of the H2S for several different saturation levels are
presented in Table 2.

In operations where less than the 400 bbls per day are delivered, up to 50% of the diffusion and
dispersion of the H2S could take place in the open holding tanks. These tanks therefore could be
modeled as a point source with an equivalent stack height equal to the height of the tanks. This
minimizes surface concentrations near the facility and prov1des an effective dispersion mechanism. At
this rate of produced water disposal, only half of the H2S is dispersed from the pond and the near
surface concentrations are significantly reduced as can be seen in Table 2.

You had asked that we provide contours of 100 ppmv H2S concentrations as a function of saturation.
As you can see from Table 2, I do not expect that any concentrations this high would be determined,
even at the maximum saturation conditions, except maybe directly at a discharge point within the
evaporation pond.




Table 2. General H2S Evaporation Pond Concentration Calculations

December 10, 2003

H2S H2S ~ Produced Flow into Max. H2S Air Estimated*
Saturation | Concentration in Water Evaporation | Concentration at H2S Air
H20 Volume Ponds Pond Discharge | Concentration
Point At the Pond
gms/gal gal/day gal/min ppmv Boundary
ppmv
100% 29 17,000 12 30 1
50% 14.5 17,000 12 15 0.5
10% 2.9 17,000 12 3 0.1
100% 29 8500 6 10 0.3
50% 14.5 8500 6 5 0.1
10% 2.9 8500 6 1 <0.1

* Uses Gaussian dispersion model and assumes discharge point is in the middle of the evaporation
ponds with a diffuser, wind speed of 0.1 m/s, and daytime(high solar radiation) atmospheric
conditions.

These analyses were based on a quick evaluation of the expected site facility and operations
management as described in your letter. More detailed calculations and assessments can be done to
better define the analyses provided here. This would include better incorporation of atmospheric data
and validation of the calculated H2S levels with actual produced water concentration data and air
concentration data. There are several atmospheric modeling consultants in New Mexico that could help
support you with these more detailed calculations and modeling validation. Wayne has worked with
several o these companies and has provided a couple of names of well know companies that could
expand our preliminary analyses. They include:

Class One Technical Services
3500 G Comanche Rd NE
Albuquerque, NM
505-830-9680

Tetra Tech

6121 Indina School Rd NE
Albuquerque, NM
505-881-3188

I hope this provides the information you needed. If you have any questions, would like to discuss the
results or the analytical techniques, or if I can be of help in any other way please give me a call at 505-
844-5499. :

Sincerely,

Mike Hightower
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& ARD' NAL PHONE (325) 673-7001 - 2111 BEECHWOOD - ABILENE, TX 79603

LABO RATO RI ES PHONE (505) 393-2326 + 101 E. MARLAND - HOBBS, NM 88240

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BOB ALLEN

703 E. CLINTON, #103

HOBBS, NM 88240

FAXTO: (505) 393-4388

Receiving Date: 10/14/03 Sampling Date: 10/14/03
Reporting Date: 10/17/03 : Sample Type: WASTEWATER
Project Number: NOT GIVEN ) Sample Condition: COOL & INTACT
Project Name: CRI Sample Received By: GP
Project Location: NOT GIVEN - Analyzed By: AH
Na Ca Mg K  Conductivity  T-Alkalinity
LAB NUMBER SAMPLE ID (mgh) (mgl) (mg/l). (mg/l) (mS/icm) (mgCaCOy/L)
ANALYSIS DATE: 10/15/03} 10/15/03| 10/15/03| 10/15/03 10/15/03 10/15/03
HB8085-1 PW PiT 45204 116798 3426 727 267924 32
Quality Control . NR 56 59 5.17 1322 NR
- True Value QC ' NR 50 50| 5.00 1413 NR
% Recovery . NR 112 118 103 93.6 NR
Relative Percent Difference NR 0 0 1 0.7 . NR
{METHODS: . . SM3500-Ca-DB500-MgE|. . 8049] .120.1] 3101} -
cI- SO, CO; HCO, pH TDS
(mgl) (mg) (mg/) (mg/l) (s.u) (mg/L)
ANALYSIS DATE: ’ 10/15/03{ 10/15/03| 10/15/03| 10/15/03 10/15/03 10/15/03
HB8085-1 PW PIT 100969 243 0} 39 6.93 201700
Quality Control } 1040|5365 NR 96| 699 NR
True Value QC 1000 50.00 ‘NR 1000 7.00 NR
% Recovery 104 107 NR 99.6 - 99.9 NR
Relative Percent Difference 10 15 NR| 0 0.7 12.1
IMETHODS: SM4500-CI-B]  3754]  310.1] . 310.1] 160.1}

PRy R A

. Ghémist

>LEASE NOTE: Liabllity and Damages. Cardinal's liability and client's exclusive rer e Jy ‘or any claim ansing, whether based in contract of tort, shzli be 1.nred to the amount paid by ciient for analyses.
All claims, including thosa for negligence and any othsr cause whatsoever shall be deemed waived uritess made in writing and received by Cardinal within .ty 30) days after complstion of the applicabie
service. In no event shall Cardinal’be liable for incidental or consequential damages, ‘ncluding, without limitation, business interruptions, loss of use, or loss 1. profits incurred by client, its subsidiaries,
affiliates orﬁusuaeésgs arising out of of related to the performance of services hereundar by Cardinal, reqardless of whether such claim is based upen any of 1~ at ove-stated reasons or otherwise.




CHAIN-OF-CUSTODY AND ANALYSIS REQUEST

ARDINAL LABORA TORIES, INC. : .
. 2111 Beechwood, Abilene, TX 79603.. 101.East Marland,, Hobbs, NM 88240

(815) 873-7001 Fax (815) 673-7020 _ (505) 393-2326 Fax (505) 303-2476 . . page_l of )
Company Name: gpoy ] . ANALYSIS REQUEST
{Project Manager: i PO #; . [
Address: 703 E, CLINTON, #103 R Company: . SAMF, .
{Clty: [0BBS State: NM Zip: 88240 . |Atin
Phone #: {505) 397-0510 . Addross: Y
Fax#_ (505) 3934388 Clty: 2 ,
Project #; " Project Owner: State: - Zip: 9,
B N 724
© .{Project Name: O\A/M/V Phona #£ ’ 2t
- {Project Locatlon: . ) o Fax#: - . <«
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. = 1<}t ' .
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aimfates or svoce1sors sising out of of relaladto the part: of sarvices fy dr by Curdnal, reord of whathar sueh ctaim 1s based Loon sy of ths above statad ressons of otherwise, . .
Sampler Relinqulshed: ata: Recelved By: ) Phone Resull 1) Yes 13 Nd Addittonal Fax #:
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QUALIFICATIONS AND CREDENTIALS
James R. (Bob) Allen ASP, CHMM, REM, CET, CES

Qualifications Summary

James R. (Bob) Allen is a Safety and Environmental Professional with more than 17 years of
experience relating to occupational safety and health, hazardous materials, and environmental
cleanup and 13 years of experience in finance and management industries. .

Mr. Allen enjoyed a successful career as a bank president, and management and safety
consultant prior to founding Safety & Environmental Solutions, Inc. in 1995. He continually
draws from his finance, management, and regulatory compliance experience in his current
position as President of SESI, Inc. Mr. Allen is responsible for the development and
implementation of safety and environmental programs for a wide variety of industries such as ol
& gas production, petrochemical, and refineries. Mr. Allen has delivered a broad curriculum of
safety and environmental training for industrial clients as well as serving as an adjunct professor
at New Mexico Junior College, Hobbs, New Mexico. Mr. Allen has served as the senior
environmental principal for numerous environmental remedial projects in West Texas and
Southeastern New Mexico. '

Mr. Allen has many years of practical experience in safety related aspects oilfield operations
such as Lock out/Tag out, confined spaces, H,S operations, excavation, welding and cutting,
hoisting and rigging, and job safety analysis.

Mr. Allen has prepared emergency response plans for major oil and gas and service company
facilities throughout the Southwest. He prepared the Flood Mitigation Plan for the City of
Hobbs, New Mexico to meet the requirements of the Federal Emergency Management Agency’s
(FEMA) Community Rating System (CRS) in 1999. He is currently engaged in the preparation
of the Lea County All Hazard Mitigation Plan as required by the Disaster Mitigation Act of 2000.

Education

B.B.A., New Mexico State University, Las Cruces, New Mexico

Registrations and Affiliations

Associate Safety Professional- Board of Certified Safety Professionals — A 11841 -2003
Certified Hazardous Matenals Manager, Master Level CHMM #10551 — [nstitute of
Hazardous Materials Management

* Registered Environmental Manager REM #7773 - National Registry of Environmental
Professionals '

e Certified Environmental Trainer #94-209 in Occupational Safety and Health and
Management and Transportation of Hazardous Materials and Waste -Natl. Environmental
Training Association

* Registered Environmental Professional, Texas Registry of Environmental Professionals -

#611

Certified Environmental Compliance Manager - Columbia Southemn University

Certified Environmental Specialist #10583 - Environmental Assessment Association

Professional Member, American Society of Safety Engineers (ASSE)

Past Chairman, SE New Mexico Section, Permian Basin Chapter, ASSF
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Member, Intemational Registry of Environmental Engineers and Compliance Professionals

Past Member, Board of Directors, West Texas Safety Training Center

Instructor, Medic First Aid (Basic) - International Registry # 17942, EMP America
Instructor, Medic First Aid (BLS/PRO) - International Registry # 17942, EMP America
Incident Commander, 29 CFR 1910.120

Licensed Radiation Safety Consultant, State of New Mexico #398-6

Defensive Driving Instructor #45671 - National Safety Council

Judge, International Intercollegiate Environmental Design Contest 2000, Waste Education
Research Consortium (WERC)
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CLOSURE AND POST-CLOSURE PLAN
R360 Permian Basin, LLC — Avalon Transfer Facility, Eddy County, New Mexico

1. GENERAL
1.1. Scope and Purpose

This Closure and Post-Closure Plan has been prepared by Naismith Engineering, Inc.,
(hereafter “NEI”) on behalf of R360 Permian Basin, LLC (hereafter “R360”) in conjunction
with the submittal to the New Mexico Energy, Minerals and Natural Resources Department,
Oil Conservation Division (hereafter “NMOCD”) of an application to obtain authorization to
operate a surface waste management facility in southeaster Eddy County, New Mexico. The
proposed facility will be known as the Avalon Transfer Facility (hereafter “Facility”).

1.2.  Facility Description

R360 will operate the Facility as a waste storage and transfer facility. A detailed description
of the proposed facility is provided in Attachment 10 to the Application.

2. FACILITY CLOSURE
2.1. Closure Scenarios

Facility Closure would occur under one of two (2) distinct closure scenarios:

e Closure by the Operator
e Closure by a third-party, as overseen by the NMOCD

The following sections address general closure activities common to both scenarios and
then present activities specific to each activity.

2.2. Closure Overview

The closure process to be used for the Facility will be to have all waste management units
and waste containers removed and a “clean closure” completed. The removal will also
address any spill residues associated with the waste management activities.

At the time of closure, enclosed containers of waste material will be sent to an off-site,
authorized waste management facility acceptable to the NMOCD. In an instance where a
container is damaged or incapable of being safely and properly transported, the waste from
this container will be transferred into a suitable container for transport off-site.

Waste storage and handling equipment and related structures will be cleaned and
decontaminated and removed from the site. Cleaning residuals will be managed as waste
materials. On-site buildings and other structures will either be dismantled and removed, or
left on-site for other uses. Gates and fencing will remain in place. All remaining waste
materials or residues, any visibly impacted soil material will be removed and managed as
waste material. In accordance with NMAC 19.15.36.18.D(1)(a), the removal of existing
equipment will be completed within ninety (90) days of closure.

Following the removal of visibly impacted materials in the vicinity of the waste management
units, soil samples will be collected and analyzed for closure parameters, and the results of

the testing compared to the established closure criteria. In-situ materials with
contaminants present above the established closure criteria will be removed and managed
Revision 0 April 19, 2013
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as waste material. Additional sampling and removal, as necessary, shall be completed until
all materials impacted by the operation have been confirmed as removed.

Following the confirmation of the removal of any impacted material, storm water control
and containment berms will be leveled and graded to drain. Following final grading,
vegetation will be established on all disturbed areas, or an alternative surface treatment
request will be submitted to the NMOCD.

2.3.  Closure Standards for Removal of Waste Management Units

Although the proposed facility is not an oil treating facility, the Applicant believes that the
closure performance standards for oil treating facilities would be appropriate to apply to
the proposed Facility since it is intended that no wastes will remain at the Facility following
closure. As described above, the equipment and waste materials would be cleaned and
salvaged or sent off-site for disposal. In accordance with NMAC 19.15.36.18.D(1) for the
following parameters:

Parameter Method
Total Petroleum Hydrocarbons (hereafter “TPH”) 418.1
Benzene (hereafter “B”), Toluene (hereafter “T”), SW-846 Methods 8021B or 8260B

Ethyl-benzene (hereafter “E”), Total xylenes (hereafter
“X"), total BTEX

Major Cations (Calcium, Magnesium, Sodium and SW-846 Method 6010X or 6020X
Potassium) :

Major Anions (Chloride, Sulfate, Bicarbonate and EPA Methods 130.X and 300.X or
Carbonate) equivalent

RCRA Metals (Arsenic, Barium, Cadmium, Chromium, SW-846 Method 6010X or 6020X
Lead, Mercury, Selenium, Silver)

Samples for these parameters shall be collected in accordance with a gridded plat of the site
containing at least four equal sections, as approved by the NMOCD. Samples must
demonstrate that these constituents are present

At the completion of the closure activities, a report will be prepared and submitted to the
NMOCD Environmental Bureau in Santa Fe, presenting the results of the closure
confirmation sampling and documenting re-vegetation activities.

2.4. Closure by the Operator

At the end of the Facility’s operating life or at any time the Operator decides to
permanently discontinue the operation of the Facility, the Facility will stop receiving wastes
and will transfer and dispose, as per normal operations, any remaining waste material. The
Operator shall provide at least sixty (60) days notice prior to ceasing operations at the
Facility, as required under NMAC 19.15.36.18.A(1) The Operator will then proceed to
conduct the general closure activities outlined above. The Operator will conduct closure
sampling and will prepare and submit the Site Closure Report. Once the closure activities

Revision 0 April 19, 2013
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have been accepted by the NMOCD, the Operator may request release of financial
assurance.

2.5. Third-Party Closure Initiated by the NMOCD

As required by NMOCD rules, the Applicant has prepared a closure scenario description and
a corresponding closure cost estimate for closure of the facility by a third party based on
this scenario description. The closure scenario description has been included as Appendix
15-1 and the closure cost estimate has been included as Appendix 15-2. This closure
scenario is based on oversight by a third-party and assumes that the Operator is unable to
participate in the closure activities.

3. FACILITY POST-CLOSURE ACTIVITIES

Since no waste will remain at the facility following closure, post-closure care activities will be
limited to ensuring establishment of vegetation on the closed areas. The Operator will have the
closed area inspected by a New Mexico licensed professional engineer to assess the
effectiveness of the vegetation establishment. These inspections will be conducted for up to
one (1) year, as required.

4. FINANCIAL ASSURANCE

Upon the approval of the Application, the Applicant will file satisfactory Financial Assurance
documentation with the NMOCD.

\\Nei-projects\projects drive\8935-R360-Avalon\Transfer Station\Application\Att15-Closure\R360-Avalon-TF-Closure+Post-closure.docx
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Naismith .
Engineeringgnc Mexico

CLOSURE SCENARIO
Description

This closure scenario is developed for the R360 Permian Basin,
LLC (R360) Avalon Transfer Station (Facility) as proposed in an
application to the New Mexico Energy, Minerals and Natural
Resources Department, Oil Conservation Division (NMOCD) for
the facility. The scenario is based on an operating facility that
must be closed by a third party. '

Given Information

For closure scenario purposes, this document addresses the ‘
transfer station facility at full development, which encompasses 2 Pages of Calculations
approximately 36 acres and includes the following:

Project No. 8935 SHEET 1
Description:  Closure Scenario Description Date: 04/19/2013
R360 Permian Basin, LLC Avalon Transfer Facility — Eddy County, New By: GAJ

For Regulatory Review

April 19,2013

One (1) container storage area, encompassing
approximately two (2) acres with a storage capacity of
approximately 48 containers.

Two (2) 500 bbl liquids storage tank

Assumptions

The closure scenario is based on the following:

The costs are based on projected 2013 dollars.
The closure activities will need to be overseen by a licensed professional engineer.

e The container storage area is at capacity with 48 containers full of waste.
e The liquids storage tanks are fuil (1,000 bbls).

e Construction quality control must be provided for all activities.
CLOSURE SCOPE ITEMS

Engineering

The following activities will be required for a professional engineer to oversee the closure activities:

An updated topographic survey of the Transfer Station facility at the site

Modifying and updating the facility closure plan to reflect current conditions

Preparing closure bid documents

Bidding and procurement of closure contractors

Construction phase engineering during closure, including periodic site visits, review and processing of pay
estimates, and coordination with contractor(s)

On-site observation during closure, for a period of two (3) months

Soil contaminant analytical testing

Preparation of a final closure report

Container Storage Area

The following closure activities will be required:

Transport all waste containers to an offsite disposal facility and dispose of waste (48 units at 40 cubic yards =
1,920 cubic yards)

Remove and dispose of gravel base material (2 acres x 12 inches = 3,230 cubic yards). Assume material is
contaminated

Push down containment levees and grade area to drain



@ | Project No. 8935 SHEET 2
Description:  Closure Scenario Description Date: 04/19/2013
. " R360 Permian Basin, LLC Avalon Transfer Facility — Eddy County, New By: GAJ
Naismith :
EngineeringInc Mexico

Vegetation/Seeding and Watering

Liquids Storage Tank

The following closure activities will be required:

Offsite disposal of 1,000 bbls of liquid from the liquid storage tanks

Demolish, remove and dispose of liquids storage tanks

Remove 1 foot layer of soil from within containment area and haul to offsite disposal facility. Assume
containment area is 40’ x 80’. (40" x 80’ x 1’ depth/ 27 cubic feet per cubic yard = 119 cubic yards) Combine
with container storage area base material for disposal.

Push down containment area levees and grade area to drain

Vegetation/Seeding and Watering

CLOSURE COST

Based on the attached estimate, the estimated closure cost is:

Total Estimated Closure Cost: $371,450

\\Nei-projects\projects drive\8935-R360-Avalon\Transfer Station\Application\Att15-Closure\R360-Avalon-Closure-Scenario.docx
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Closure/Post-Closure Care Cost Estimate
R360 Permian Basin, LLC - Avalon Facility

l[tem Quantity  Units Unit Cost* Amount
Engineering
Topographic Survey 36 Acres $300 $10,800
Modify Closure Plan/Bid Out 1 Lump Sum $15,000 $15,000
Prepare Closure Bid Documents 1 Lump Sum $5,000 $5,000
Bidding and Procurement of Contractor 1 Lump Sum $5,000 $5,000
Construction Phase Engineering 1 Lump Sum $9,000 $9,000
On-site observation 350 Hours $90 $31,500
Soils Contaminant Analytical Testing 1 Lump Sum $3,000 $3,000
Final Closure Report 1 Lump Sum $5,000 $5,000
Estimated Engineering Costs $84,300
Container Storage Area
Transport waste containers to disposal facility 1,920 Cubic Yard $50.00 $96,000
Salvage and remove gravel base material 3,230 Cubic Yard $50.00 $161,500
Grade area to drain 3 Acres $2,000.00 $6,000
Vegetation/Seeding/Watering 3 Acres $400.00 $1,200
Estimated Container Storage Area Closure Costs $264,700
Liquids Storage Tank
Transport storage tank liquids to offsite disposal 1,000 Barrels $10.00 $10,000
Demolish/dispose of storage tanks 1 Lump Sum  $5,000.00 $5,000
Excavate 1' layer from containment area & dispose 119 Cubic Yard $50.00 $5,950
Grade area to drain 1 Lump Sum  $1,000.00 $1,000
Vegetation/Seeding/Watering 1 Lump Sum $500.00 $500
Estimated Solids/Liquids Receiving Area Closure Costs $22,450
For Permit Purposes
Total Estimated Closure Costs $371,450

Costs presented are estimated as of April 2013.

<

April 19,2013
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1. INTRODUCTION

1.1. Purpose
This plan is to serve as a reference in the event of an emergency at an R360 Facility within
the Permian Basin. This plan has been developed using Part 36.13(N) of the New Mexico
Authoritative Code Title 19 Chapter 15 as a guide for its format. This is to ensure compliance
with state regulations.

2. RESPONSE ACTIONS [NMAC 19.15.36.13(N)(1)]

2.1. General Response Actions
1. NOTIFY THE ECs: The employee who first becomes aware of the emergency will
immediately notify the Primary EC, and the Alternate EC and On-site EC if
necessary, by whatever means of communication necessary. Upon notification
of the situation the EC shall inform senior management of the scope and nature
of the incident.

2. ASSESS SOURCE, AMOUNT AND EXTENT OF RELEASE: The EC will assess the source,
amount, and extent of any spill or release, or released material resulting from an
incident, using directions listed in Section 11, to determine possible hazards to
the environment. Upon assessment of the situation the EC shall update senior
management of the scope and nature of the incident.

3. CONTROL MEASURES OR EVACUATION: Based on the assessment initiate control
procedures for either:

e Fire
e Explosion
e Spills
e Release to Air
e Evacuation
Initiate the procedures that are appropriate to the situation.

4, NOTIFICATION OF EMERGENCY AUTHORITIES: If the EC's assessment indicates a need
to notify appropriate state and local emergency authorities, notification will be
initiated immediately. A list of state and local response agencies with phone
numbers is provided as Table 1. Division will be notified as necessary in
accordance with Table 2 (Release Notification, NMAC 19.15.29).

5. DIVERT TRAFFIC AND RESTRICT PERSONS FROM AREA: R360 personnel not actively
involved in release control operations will be restricted from the area until the
area is determined to be safe by the EC and, if appropriate, the on-scene senior
emergency authority (i.e., fire, police, hazard or other official). Vehicular traffic
will be diverted away from release response activities until the situation is
abated.
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2.2. Fires

1. S - Sound the alarm: Utilize the internal communication system to notify the facility of
a fire. Call 911 to alert the fire department then call and verify the EC is aware of
the fire.

2. A - Alert others: Quickly tell others in the area of the fire. Do this in a calm, firm

manner. Do not cause a panic. Secure the area for the fire department. Call the
EC to give them verification and location of the fire.

3. F - Fight the fire: Do this only in the case of a manageable fire, one that you have the
training and experience to fight --for example, a fire in a trashcan. If possible two
employees should fight the fire together using two fire extinguishers. If you have
any doubt about your ability to fight the fire, then do not attempt to combat it.

14, E - Evacuate the area: If the fire is beyond your capability to fight then EVACUATE.

2.3, Explosions
1. EVACUATE AND NOTIFY EMERGENCY AUTHORITIES: If at any time the threat of an
explosion exists the EC will contact the local Fire Department or the WIPP
Emergency Line (Table 1) for assistance. All personnel will be instructed to
evacuate the area to await response from trained firefighting professionals.

2. INITIATE MITIGATION MEASURES:

e FROM FIRE/HIGH TEMPRATURES: use fire hoses to cool the vessels in
danger of explosion.

e FROM PRESSURE: open relief valves if safe to do so, do not puncture
vessel to relieve pressure.

3. MONITOR SITUATION: The EC will monitor the containers involved from a safe
distance. [19.15.36.13.N(11) NMAC].

2.4. Release to Air

1. INITIATE CONTROL: The EC and R360 personnel will initiate response actions within
the scope of their training to control or mitigate the release. DO NOT APPROCH
THE TANK.

2. EVACUATE AND NOTIFY EMERGENCY AUTHORITIES: The EC will contact the Fire
Department or the WIPP Emergency Line (Table 1) for assistance. All personnel
will be instructed to evacuate the area.

3. CONTAIN RELEASE: Iif the release is containable in the judgment of the fire
department or WIPP responders allow them to employ containment procedures
according to their training/standard operating procedures.
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4, SAMPLING: After rendering the area around the site safe and isolating the
contaminants and any contaminated media, inspect them to determine if
sampling is appropriate. If appropriate, isolate contaminants in the waste
inspection or segregation area, or in designated leak-proof containers, until
characterization is complete.

5. CLEANUP: After the release has been contained and necessary samples have been
obtained, cleanup will be initiated by removing the contaminated materials,
sorbent materials, media used for containment, etc.

6. EQUIPMENT MONITORING: Pertinent equipment, including valves and pipes, will be
monitored for leaks, pressure buildup, gas generation or rupture as appropriate
[19.15.36.13.N(11) NMAC].

7. VERIFICATION SAMPLING: After Cleanup and removal of contaminated media
conduct sampling of impacted area to determine the site has been properly
remediated.

8. DISPOSAL OR PROCESSING: When visual and/or laboratory characterization is
complete, determine appropriate processing or disposal procedures for that
waste type. Send residuals for disposal to a facility that is approved for
managing that type of waste.

2.5. Release to Soil
1 iNITIATE CONTROL: The EC and R360 personnel will initiate response actions within
the scope of their training to control or mitigate the spill and only to spills of
materials that are classified as Non-Hazardous during the incident assessment,
R360 personnel do not respond to Hazardous Materials Spills. If the spill is
suspected of being hazardous initiate evacuation procedures.

2. EVACUATE AND NOTIFY EMERGENCY AUTHORITIES: If at any time the scope of the
spill is beyond the capabilities of the on-site personnel to contain and/or
extinguish it, the EC will contact the Fire Department or the WIPP Emergency
Line (Table 1) for assistance. All personnel will be instructed to evacuate the
area.

3. REMOVAL OR SEGREGATION: Determine if the material can be safely removed to a
designated containment area for further evaluation. If the materials cannot be
safely relocated, contain them in place for investigation and sampling using the
spill control list. If necessary, shut down operations until safe conditions are
restored.

4, CONTAIN SPILL: Attempt to contain the spill to the smallest area possible. Examples
of equipment available for spill containment are non-reactive sorbent materials,
sand, shovels and heavy equipment. Some Containment strategies include:

Revision O -3- December 2012



Berm construction, underflow dams, trenches, absorbent materials, removal of
spilled material into a storage container.

5. SAMPLING: After isolating the contaminants and any contaminated media, inspect
them to determine if sampling is appropriate. If appropriate, isolate
contaminants in the waste inspection or segregation area, or in designated leak
proof containers, until characterization is complete.

6. CLEANUP: After the release has been contained and necessary samples have been
obtained, cleanup will be initiated by removing the spilled materials, sorbent
materials, soils used for containment, etc.

7. EQUIPMENT MONITORING: Pertinent equipment, including valves and pipes, will be
monitored for leaks, pressure buildup, gas generation or rupture as appropriate
[19.15.36.13.N(11) NMAC].

8. VERIFICATION SAMPLING: Dependent on the type of material spilled, the EC will
assess requirements for cleanup verification including the collection of samples
for appropriate analytical testing.

9. DISPOSAL OR PROCESSING: When visual and/or laboratory characterization is
complete, determine appropriate processing or disposal procedures for that
waste type. Send residuals for disposal to a facility that is approved for
managing that type of waste.

2.6. Release to Ground Water
A release to groundwater, while extremely unlikely would indicate a failure of the liner
system®. This would be discovered by an exceedance in the Action Leak Rates (ARL)
identified in the permit application. In the event of discovering an exceedance of the ARL,
R360 management will be notified and R360 Management will notify the Division. After
notification to management the following procedures will be implemented for evaporation
ponds and landfill cells respectively.

Evaporation Ponds

1. If the ALRs are exceeded, then the leak detection system will be monitored over the
next 30 days to assess if the ALR had actually been exceeded.

2. If the 30 day monitoring period reveals that the ALR has been exceeded, then a
further action plan will be developed in conjunction with the Division that will
outline the next steps, which may include:

! The halfway Facility does not utilize engineered liners for some waste management units at the facility. The units
were originally permitted to utilize a natural impermeable layer of clay, the “Red Beds” as an impermeable layer for
these units.

Revision 0 -4- December 2012



Landfill Cells

1.

Depending on the actual leakage volume, the leak detection layer will be
pumped out on a regular basis to remove the leakage from building up
on the secondary liner within the leak detection layer.

The amount pumped out of the leak detection layer will be recorded on
a daily basis.

Water in the ponds may be removed to varying depths or completely to
expose the primary liner system for possible repairs, if needed.

In the case of the landfill cells, the liner system will be buried under the waste
materials being placed in the fill, therefore, the liner system will not be
accessible for repairs, if needed.

If the ALRs are exceeded, then the leak detection system will be monitored over the
next 30 days from the first date when the ALR was discovered to be exceeded to

assess if the ALR has actually been exceeded.

If the 30 day monitoring period reveals that the ALR has been exceeded, then a
further action plan will be developed in conjunction with the Division that will
outline the next steps, which may include:

Depending on the actual leakage volume, the leak detection layer will be
pumped out on a regular basis to remove the leakage from building up
on the secondary liner within the leak detection layer.

The amount pumped out of the leak detection layer will be recorded on
a daily basis.

2.7. Release to Surface Water

Revision 0

A release to surface water again would be unlikely since the Permian Basin resides with in
the Chihuahuan Desert ecoregion, surface water is rare. Some areas do retain surface water
for short periods after a rain event so a release to surface water is possible, however

extremely unlikely. A release would occur in one of two ways, either slowly through a leak or
migration through a containment system or through a rapid release (“blowout”) caused by a
complete failure of the containment system.

In the case of the first scenario (slow leak) facility personnel will utilize the “Release to Soil”
procedures.

In the case of a rapid release or blowout facility personnel will utilize the following
procedure.

1.

SHUT DOWN THE FACILITY, EVACUATE AND NOTIFY EMERGENCY AUTHORITIES: If at

any time the threat of a blowout exists the EC will contact the local Fire
Department for assistance. All personnel will be instructed to evacuate the area.
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MONITOR SITUATION: The EC will monitor the situation from a safe distance making
note of the other waste management units that may be damaged from the
release and noting where possible repairs may need to be made and where
possible contamination has occurred.

REMOVAL OR SEGREGATION: Determine if impacted materials can be safely removed
to a designated containment area for further evaluation. If the materials cannot
be safely relocated, contain them in place for investigation and sampling using
the spill control list. If necessary, shut down operations until safe conditions are
restored.

SAMPLING: After isolating the contaminants and any contaminated media, inspect
them to determine if sampling is appropriate. If appropriate, isolate
contaminants in the waste inspection or segregation area, or in designated leak-
proof containers, until characterization is complete.

CLEANUP: After the release has been contained and necessary samples have been
obtained, cleanup will be initiated by removing the spilled materials, sorbent
materials, soils used for containment, etc.

VERIFICATION SAMPLING: Dependent on the type of material spilled, the EC will
assess requirements for cleanup verification including the collection of samples
for appropriate analytical testing.

DISPOSAL OR PROCESSING: When visual and/or laboratory characterization is
complete, determine appropriate processing or disposal procedures for that
waste type. Send residuals for disposal to a facility that is approved for
managing that type of waste.

REPAIR AND RECONSTRUCTION: When visual and/or laboratory characterization is
complete, being making repairs and/or reconstruction of damaged waste
management units.

3. MUTUAL AID [NMAC 19.15.36.13(N)(2)]

A copy of the Contingency Plan is made available to the organizations identified in Table 1.
The Contingency Plan serves to familiarize each of the identified organizations with the
operations of the facility and types of emergencies and responses that may be required.
Each agency will be invited to visit the Facility for purposes of assessing site operations and
providing input regarding emergency response procedures annually.

4. EMERGENCY COORDINATOR [NMAC 19.15.36.13(N)(3)]
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R360 has designated specific individuals with the responsibility and authority to implement
response measures in the event of an emergency which threatens freshwater, public health,
public safety or the environment. The Primary, Alternate, and On-site Emergency
Coordinators (ECs; Table 3) will be thoroughly familiar with all aspects of this Plan;

-6- December 2012



operations and activities at the facility; location and characteristics of waste to be managed;
the location of all records within the facility; and the facility layout. Table 3 lists the names,
designations, titles, home addresses, and office, home, and cellular phone numbers for each
EC. The ECs are responsible for coordinating emergency response measures and have the
authority to commit the resources required for implementation of this Plan.

A designated EC is available to respond to emergencies 24 hours a day, 7 days a week. Upon
arrival at the scene of an emergency, the first EC to arrive will assume responsibility for
initiated response measures. If more than one EC responds, authority is given to the
Primary EC. In the rare case that an EC cannot be contacted in an emergency, the R360
employee who identifies the situation should make every effort to follow the emergency
procedures outlined in this Plan until an EC or emergency authority (local, state, or federal;
Table 1) arrives to assist. Duties of the ECs are addressed within this Plan in detail.

5. EMERGENCY EQUIPMENT [NMAC 19.15.36.13(N)(4)]

Emergency equipment is located throughout the facility. A list of emergency response
equipment is provided in Table 4. Emergency equipment is inspected at least annually and
equipment is replaced or repaired as necessary.

6. EVACUATION PLAN [NMAC 19.15.36.13(N)(5)]

Revision 0

Based upon the type of waste materials received at R360, the likelihood of a facility
evacuation is unlikely. However, various circumstances could arise warranting a partial or full
facility evacuation. In an emergency situation, the EC is the individual responsible for
determining when evacuation of the facility is required. Imminent or actual dangers that
constitute a situation that could require evacuation include:

¢ Ageneralized fire or threat of fire that cannot be avoided.
* An explosion or the threat of explosion that cannot be averted.
e A major spill or leak that cannot be contained and constitutes a potential threat
to human health or the environment.
¢ Detection of H2S levels at 10 ppm or greater (evacuate the area and remotely
monitor downwind levels) '
o Detection of H2S levels at 20 ppm or greater at the fence line (evacuate and
close the facility)
When conditions warrant immediate evacuation (e.g., H2S 220 ppm), on-site persons (e.g.,
facility personnel, transporters, visitors, vendors, etc.) will be directed to proceed
immediately to the Site Office, R360’s primary evacuation route. R360 Personnel will
exercise good judgment and common sense in using the primary evacuation route to exit the
facility, or selecting the most appropriate alternative evacuation route if necessary. Table 11
provides detailed procedures for evacuating the facility. Assembly points, primary and
alternative evacuation routes are provided for each site in the Figures Section. Driving
directions to the nearest hospital from each site are also included in the Figures Section.
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6.1. Evacuation Procedures

When evacuation is required, the following procedures will be followed:

1.

Facility personnel will be alerted directly using the facility telephone, cellular
telephones, or radios.

Vehicles delivering waste will be diverted away from the location of the
emergency and routed towards the facility exit.

All facility operating equipment will be shut down.

Personnel will be directed to proceed to the Site Office, which will be the
designated emergency response coordination location. All personnel will be
checked against check-in sheets and employee logs. All vehicles and drivers will
be instructed to leave the facility and remain in their vehicle until the all clear is
given and normal operations are allowed to resume. The EC will identify missing
persons at that time.

if the emergency involves the Site Office or its immediate environs, the Halfway
Bar & Grill will be the secondary assembly point for facility personnel.

If the emergency precludes access to both, the Site Office and Halfway store,
personnel will evaluate the site via an auxiliary access gate at the east end of
the facility. An evacuation map is provided in Figure 2,

Once assembled, personnel will stand by to afford assistance, if and as needed,
or evacuate through Site Office or Halfway store.

7. H2S MONITORING AND RESPONSE
NMAC 19.15.11 (Appendix 6} requires operations be conducted in a manner that protects
the public from expose to Hydrogen Sulfide (H2S) gas. Within the rule NMAC 19.15.11.8 a
regulatory threshold is set for oil and gas operations to adhere to the entire rule. Paragraph

A subparagraph 1 states:

“Each person shall determine the hydrogen sulfide concentration in the gaseous mixture
within wells, facilities or operations either by testing (using a sample from each well, facility
or operation]; testing a representative sample; or using process knowledge in lieu of testing.

If the person uses a representative sample or process knowledge, the concentration derived
from the representative sample or process knowledge shall be reasonably representative of
the hydrogen sulfide concentration within the well, facility or operation.”

R360 has determined though 28 weeks of monitoring at our Halfway Facility in 2003 (already
submitted to the state for the facility record) as well as sampling of incoming wastes for H2S
concentrations. It was determined that the concentration of H2S at the facility is below the
regulatory threshold as stated in 19.15.11.8 Paragraph B;
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“Concentrations determined to be below 100 ppm. If the hydrogen sulfide concentration in a
given well, facility or operation is less than 100 ppm, the person is not required to take
further actions pursuant to 19.15.11 NMAC.”

However R360 understands that H2S can be an issue even in low concentrations, so R360
monitors for H2S on a continual basis, by personnel and stationary monitors. Daily
Monitoring results are recorded on an inspection report form (Appendix 2) and retained as
part of the facility operating record. R360 personnel wear H2S personnel monitors
whenever they are working. The monitors issue a visual and audible signal at 10 ppm of H2S
in the ambient air that becomes more rapid at 20 ppm.

If H2S is detected above 10 ppm in an inbound load, the load is rejected from the facility.

During normal operations, H2S is typically first detected by odor (<1 ppm). When H2S odor is
detected, the EC should be notified immediately. After consultation with the Site Safety
Manger, the EC determines whether invoke the H2S procedures.

In the event of an H2S detection onsite of 10 ppm or greater, the alarm will sound and
emergency response procedures are implemented.

7.1. H2S Response Procedures

Revision 0

1. EVACUATE AREA AND NOTIFY THE ECs:

¢ The employee who first becomes aware of the H2S alarm will
immediately evacuate the area and notify his supervisor

e Begin investigation of the source,

¢ If conditions worsen or are unsafe the Supervisor (H2S Alarms Sound)
will notify the Primary EC, the Alternate EC and On-site EC if necessary.

¢ Notification will be made in person, via telephone, or via radio. The
responding EC will assume full authority over the situation.

2. REMAIN UPWIND OF RELEASE: Persons evacuated from the release area should
remain away and upwind from the area of the release until a determination of
the H2S concentration has reached 0, this can be confirmed as all H2S alarms
will cease at a 0 reading.

3. ASSESS THE AMOUNT OF RELEASE: The EC will assess the source, amount, and extent
of the alarm. Monitoring equipment will be operated by trained personnel.

4, MONITOR DOWNWIND IF H2S = 10 PPM (First Alarm):

e Evacuate the area and CRI personnel will monitor the H2S levels along
the downwind boundary of the facility via a remote sensor.

e Do not Enter the area until the H2S reading reaches 0 and the alarm is
silenced

5. EVACUATE AND CLOSE THE FACILITY IF H2S 220 PPM AT DOWNWIND BOUNDARY
(Second Alarm):

-9- December 2012



e Evacuate and close the facility. Evacuation procedures are covered in
Table 11 and a Site Evacuation Plan is provided as Figure 2.

9. NOTIFICATION OF AUTHORITIES:

o Notify the New Mexico State Police, Lea County Sheriff, and Division
(Table 1) if concentrations are above 20 ppm at the downwind fence line
of the facility.

¢ Notify, medical authorities if needed or to place on alert.

¢ Notify Calaway Safety or other safety professional in Hobbs (Table 1) to
provide personnel, equipment, and supplies to mitigate the source if
necessary.

10. RECORDKEEPING: CRI will log and report to the Division, upon request, all incidences
where a reading of 10 ppm H2S or greater is registered at CRI's facility (also see
Section 8.0).

8. EVALUATION, INVESTIGATION, CONTAINMENT & REMEDIATION [NMAC 19.15.36.13(N})(6)]

8.1. Expected Contaminates
In the event of a release the following are contaminates that could contaminate expected
media in order of likelihood.

1. Hydrocarbons

2. Chiorides

3. Sediments

4, H2S (concentrations below 30ppm)

8.2. Expected Media Contaminated
In the event of a release the following media may be contaminated. The list is sorted by
likelihood of contamination.

1 Top Soil
2. Vegetation
Air

8.3. Investigation Procedures
Investigation procedures are addressed in Section 11 Emergency Characterization.

8.4. Containment Procedures
Containment procedures are addressed in Section 2 Response Procedures

8.5. Remediation Procedures
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Remediation and corrective actions are addressed in Section 13 Corrective Action,
Remediation and Wastes.

9. PLAN DISTRIBUTION [NMAC 19.15.36.13(N)(7)]
The Contingency Plan will be distributed internally as to R360 policies and to agencies per
the reguiations. After major updates a full copy will be distributed and after minor updates
only the sections that were updated shall be distributed. Copies of the plan shall be
distributed to the following locations:

e local Fire

e Local Police

¢ QOil Conservation Division Offices in Santa Fe and Hobbs, NM
¢ R360 Environmental Solutions HQ

e R360 Office in Hobbs, NM

10. REVIEW & REVISION [NMAC 19.15(N)(8)]

10.1. Review
This plan will be reviewed for accuracy annually and updated accordingly.

10.2. Revision
The Emergency Coordinator (EC) will be responsible for assuring updates to or amendments
of the Contingency Plan are made within 5 working days if any of the following occur:

1. The Facility Permit is revised or modified.
The Plan fails in an emergency or an improvement to its function is noted

3. Modification to the Facility design, construction, operation, maintenance or other
circumstances that changes the potential for fires, explosion, or releases of
hazardous oil field waste constituents; or related changes in the appropriate
emergency response.

4. The list of ECs changes.

5. The list of emergency equipment changes.
The revised Contingency Plan will be distributed to Division and made available to each of
the organizations identified in Table 1 with a cover letter highlighting any substantive
changes. Any proposed changes will be in compliance with 19.15.36.13.N NMAC.

11. NOTIFICATIONS [NMAC 19.15.36.13(N)(9)]

11.1. Internal
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11.2.
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The R360 employee who identifies an emergency situation will contact an EC directly or via
phone. Contact will be attempted with each EC (Primary, Alternate, and the On-site) until
communication is achieved {Table 3).

Once contacted the EC will contact senior management and inform them of the situation as
best as they know it. The EC will immediately notify on-site persons (facility personnel,
visitors, vendors, transporters, etc.) of the emergency via on-site internal communication
systems (radio and cellular), as well as notify senior management.

External
Table 1 provides a list of emergency response agencies and contacts that may need to be
notified depending on the type and extent of an emergency situation. Table 1 will be posted
as appropriate and near on-site telephones for easy access by R360 personnel. Fire, police,
and medical authorities should be contacted as necessary in an emergency situation (Table
1). The small business located at Halfway, NM (adjacent to R360), The Halfway Watering
Hole Bar & Grill, should be notified if there is an immediate threat human health and the
environment in the area, such as fire, explosion, major H2S release, etc.

Table 2 provides specific information regarding notification of Division in the case of a
release, which by definition includes breaks, leaks, spills, releases, fires or blowouts (Table
2). In addition, Table 2 also provides Division definitions for “major” and “minor” refeases.

Additional State, Federal, and other local (WIPP) emergency contact numbers are provided
and should be used as deemed appropriate to the situation. If the EC determines that the
incident could threaten fresh water, human health, public safety or the environment beyond
the limits of the facility, the EC will notify the National Response Center and New Mexico
Environment Department (NMED) spill emergencies at the following phone numbers (also
included on Table 1):

e National Response Center - 24 Hr. Hotline: (800) 424-8802
e NMED Spill Emergencies - 24 Hr. Hotline: (505) 827-9329

In the case of an H2S emergency where H2S concentrations 220 ppm are detected at the
facility’s fence, notification will be provided to the New Mexico State Police, Lea County
Sheriff, and Division (also included on Table 1):

e Qil Conservation Division

Hobbs, NM (575) 393-6161
Emergency Beeper (575) 370-7106
Santa Fe, NM (505) 476-3440
¢ New Mexico State Police 911 or (505)841-9271
e Lea County Sherriff's Dept. 911 or (575)393-2515
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R360 will also notify Assurance Safety or Calaway Safety in Hobbs (Table 1) (or other local
Safety Professional) to provide personnel, equipment, and supplies to mitigate the source if
necessary.

The EC's notification to authorities must include all of the following information, as listed on
the Emergency Response Record Form:

e name and telephone number of person reporting the incident
e name and address of facility

e time and type of incident (e.g., material release, fire)

e name and quantity of material(s) involved, to the extent known
e extent of injuries, if any

e possible hazards to human health or the environment

12. EMERGENCY CHARACTERIZATION [NMAC 19.15.36.13(N)(10)]

12.1.
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In the event of a spill, release, fire, or explosion the EC will immediately identify the
character, source, amount and extent of released materials where feasible as well as
assessing the potential impact to fresh water, public health, public safety or the
environment. Since each emergency is different in size, scope, hazard level, environmental
impact, etc. the EC will assess the incident based on training and experience during the
initial assessment and verify that information or fill in any information gaps by conducting a
detailed assessment, if it is safe to do so.

Initial Assessment
In most cases the initial assessment will be based entirely on visual observations and
conversations with witnesses. By asking questions like the ones below can aid in gathering
enough of the necessary information to make an effective response possible.

e What is the estimated size of the incident?
» What is the height of the flames or
» How much area is the spilled material or fire occupying (est.
length x width),
¢ What is the nature of material involved,
» Isit solid, liquid or gas?
Is it from a known hauler? Are they still onsite?
Can it be visually identified as an E&P waste?
Is there a sound coming from the vessel holding the released
material?

YV V V

o s the driver available?
» What does the driver say the materials are?
Also included in the visual assessment, if they exist, are observed possible impacts to the
public, observed possible impacts to the environment, or both.

e s the material moving towards any public areas or lands?
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12.2.

e Are there airborne particles or vapors that could be transported by the
wind?
e Can the material be easily soaked into the soil?
e Thereis not any ground or surface water near the facility, but could the
material be transported over the surface to the playa lake bed nearby?
How fast is it moving or spreading?
As a safety consideration all visual observations should be taken from a safe vantage point.

Detailed Assessment
After an initial assessment, if there is information that could not be derived or if some
information needs to be verified, and it is safe to do so, physical measurements may be
taken to as to the size and nature of the incident. Also the Emergency Coordinator can
review any available documentation from the hauler involved, the generator involved, or the
equipment involved that could shed some light on the incident. Most of this documentation
can be found in the site office and could include MSDSs, C-138s, the manifest from the
driver, etc.

The assessment provides the EC with critical data needed to determine whether an
evacuation is necessary, whether emergency authorities are needed, and whether R360
should attempt to control the release with on-site personnel and equipment. Division
descriptions of “major” and “minor” releases which are useful for as a guide for the
assessment are in table 4.

During an emergency, the EC may amend this Plan as necessary to protect fresh water, public
heaith, public safety or the environment. The EC will also determine the responses required
to:

¢ provide notifications to appropriate agencies
e implement appropriate recordkeeping procedures

13. CESSATION OF OPERATIONS [NMAC 19.15.36.13(N)(11)]

In the event of an emergency at an R360 facility personnel will first shut down all pumps as
they are evacuating the area by either turning off power or closing the fuel valve. If there is a
doubt as to if any pump has not been shut down the facility power can be switched off,
locked and tagged at the main power junction for the facility. All equipment that operates at
a pressure different from ambient is equipped with a relief valve and all flow lines operate
with one way check valves. These components will be able to keep pressures from building
up in the systems used. The check valves will also keep liquids contained within the systems.
If safe to do so the EC may roam and inspect the various units with the facility to ensure that
no rupture or leaks have occurred.

14. CORRECTIVE ACTION, REMEDIATION AND WASTES [NMAC 19.15.36.13(N)(12)]
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19.15.29.11CORRECTIVE ACTION: The responsible person shall complete division-approved
corrective action for releases that endanger public health or the environment.
The responsible person shall address releases in accordance with a remediation
plan submitted to and approved by the division or with an abatement plan
submitted in accordance with 19.15.30 NMAC.
[19.15.29.11 NMAC- Rp, 19.15.3.116 NMAC, 12/1/08]

After responding to the incident, the EC will meet with involved personnel to assess the
cause of the fire and document the incident. The Incident Report Form (Appendix 3) will
reflect the details of any emergency and the resulting actions. The identified causative agent
will be removed from the vicinity of the facility if the possibility of re-ignition exists.
Appropriate actions (e.g., exclusion from the landfill of the causative agent, more frequent
equipment maintenance) to prevent recurrence of fire will be developed and implemented.
Personnel involved with the handling, transport, and placement of materials at the facility
will be informed of the resultant actions. Significant changes in operating protocol or
procedures resulting from this meeting will be documented and added as an amendment to
the Plan (see Section 9).

Spilled or otherwise contaminated material approved for disposal will be disposed of in
R360’s Division landfill in accordance with standard operating practices. All other
contaminated spilled materials will be containerized, stored and disposed of in accordance
with applicable local, state and federal regulatory requirements. No oil field waste, which
may be incompatible with the released material, will be treated, stored, or disposed of until
cleanup procedures are complete.

15. INCOMPATIBLE MATERIALS [NMAC 19.15.36.13(N)(13)]

Wastes incoming to an R360 facility are initially screened for incompatibility prior to being
delivered. If wastes are encountered before, during or after an emergency the EC will
remove the materials, segregate them to prevent other interactions from occurring and then
assess the wastes for proper disposal either onsite at another location or at a state approved
facility.

16. EMERGENCY REVISIONS [NMAC 19.15.36.13(N)(14)]
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During and emergency if the EC determines the plan is inadequate or other actions are more
appropriate for the situation that are not outlined with in the plan, the EC may make “in
pen” adjustments to the plan. These adjustments will be finalized after the emergency has
been contained and it is safe to do so.
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Table 1 - Emergency Response Agencies and Contacts

(Updated 02/2011)
Agency/Organization
Fire
Monument Volunteer Fire Dept. 911 or {575) 393-8690
Carlsbad Fire Department (31 miles) 911 or (575) 885-3125
Police
Lea County Sheriff’s Department (Hobbs Sub-Station) 911 or (575) 393-2515
New Mexico State Police 911 or (505) 841-9271
Medical/Ambulance
Carlsbad Medical Center
2430 W. Pierce St.
Carlsbad, NM 88220 911 or (575) 887-4100
Halfway NM
Store, Customers and Employees (575) 887-8112

Safety Supplies

Assurance Fire, Safety & Training

2239 S. Main Street

Lovington NM 88260 (575) 396-6543

Division Emergency Response Contacts

Oil Conservation Division

1625 North French Dr.

Hobbs, NM 88240 (575) 393-6161
Emergency Beeper (575) 370-7106

Qil Conservation Division

1220 South St. Francis Drive

Santa Fe, NM 87505 (505) 476-3440

State Emergency Response Contacts

New Mexico Environment Department

Solid Waste Bureau, Santa Fe (505) 827-0197
Hazardous and Radioactive Materials Bureau, Santa Fe (505) 827-1557
Spill Emergencies 24 hr. Hotline (NMED) (505) 827-9329
Other Local Emergency Response Contacts

WIPP Emergency Line (575) 234-8111
Federal Emergency Response Contacts

National Emergency Response Center (U.S. Coast Guard) (800) 424-8802
Region VI 24 hr. Emergency Response Hotline (USEPA) (214) 665-2222
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Table 2 - Part 29: Release Notification

19.15.29.7 DEFINITIONS:
A. “Major release” means:
(1) an unauthorized release of a volume, excluding gases, in excess of 25
barrels;
(2) an unauthorized release of a volume that:
(a) results in a fire;
(b) will reach a watercourse;
(c) may with reasonable probability endanger public health; or
(d) results in substantial damage to property or the environment;
(3) an unauthorized release of gases in excess of 500 MCF; or
(4) a release of a volume that may with reasonable probability be
detrimental to water or exceed the standards in Subsections A and B or
C 0f 19.15.30.9 NMAC.
B. “Minor release” means an unauthorized release of a volume, greater than five
barrels but not more than 25 barrels; or greater than 50 MCF but less than 500
MCF of gases. [19.15.29.7 NMAC - Rp, 19.15.3.116 NMAC, 12/1/08]

19.15.29.8 RELEASE NOTIFICATION:

A. The person operating or controlling either the release or the location of the
release shall notify the division of unauthorized release occurring during the
drilling, producing, storing, disposing, injecting, transporting, servicing or
processing of oil, gases, produced water, condensate or oil field waste including
regulated NORM, or other oil field related chemicals, contaminants or mixture
of the chemicals or contaminants, in accordance with the requirements of
19.15.29 NMAC.

B. The person operating or controlling either the release or the location of the
release shall notify the division in accordance with 19.15.29 NMAC with respect
to a release from a facility of oil or other water contaminant, in such quantity as
may with reasonable probability be detrimental to water or exceed the
standards in Subsections A and B or C of 19.15.30.9 NMAC.

[19.15.29.8 NMAC - Rp, 19.15.3.116 NMAC, 12/1/08]

19.15.29.9 REPORTING REQUIREMENTS: The person operating or controlling either the
release or the location of the release shall provide notification of releases in
19.15.29.8 NMAC as follows.

A. The person shall report a major release by giving both immediate verbal notice
and timely written notice pursuant to Subsections A and B of 19.15.29.10
NMAC.

B. The person shall report a minor release by giving timely written notice pursuant

to Subsection B of 19.15.29.10 NMAC.
[19.15.29.9 NMAC - Rp, 19.15.3.116 NMAC, 12/1/08]
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19.15.29.10 CONTENTS OF NOTIFICATION:

A. The person operating or controlling either the release or the location of the
release shall provide immediate verbal notification within 24 hours of discovery
to the division district office for the area within which the release takes place. In
addition, the person shall provide immediate verbal notification of a release of a
volume that may with reasonable probability be detrimental to water or exceed
the standards in Subsections A and B or C of 19.15.30.9 NMAC to the division's
environmental bureau chief. The notification shall provide the information
required on form C-141.

B. The person operating or controlling either the release or the location of the
release shall provide timely written notification within 15 days to the division
district office for the area within which the release occurs by completing and
filing form C-141. In addition, the person shall provide timely written
notification of a release of a volume that may with reasonable probability be
detrimental to water or exceed the standards in Subsections A and B or C of
19.15.30.9 NMAC to the division's environmental bureau chief within 15 days
after the release is discovered. The written notification shall verify the prior
verbal notification and provide appropriate additions or corrections to the
information contained in the prior verbal notification.

[19.15.29.10 NMAC - Rp, 19.15.3.116 NMAC, 12/1/08]
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Table 3 - List of Emergency Coordinators

(Updated 11/2012)

Primary Emergency Coordinator
Name: Clay McDonald Mobile Phone:  (432) 631-2205
Title: VP of Operations — Permian Basin Work Phone: (575) 393-1079
Address: 4507 W. Carlsbad Hwy.

Hobbs, NM 88240
Alternate Emergency Coordinator*
Name: Jesse Dominguez Mobile Phone:  (575) 393-1079
Title: Site Manager Work Phone:
Address: 4507 W. Carlsbad Hwy

Hobbs, NM 88240
Onsite Emergency Coordinator*
Name: Omar Melindez Mobile Phone:  (575) 605-1766
Title: Plant - Lead Work Phone:
Address: MM 66 Hwy. 62/180
Alternate Emergency Contact
Name: R360 Dispatch Office Main Phone: (575) 393-1089
Title: Alt. Phone: (575) 393-1079
Address: 4507 W. Carlsbad Hwy

Hobbs, NM 88240
Safety Emergency Contact
Name: Steve Baskin Office Phone: (575) 393-1079
Title: Permian Safety Supervisor Mobile Phone:  (575) 631-5299
Address: 4507 W. Carlsbad Hwy Fax: (575) 393-3615

Hobbs, NM 88240
*Or as designated by R360.
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Table 4 - Emergency Response Equipment List

Equipment Description Quantity Location Capabilities
10 !b AI?C rated fire 3 Site Office Insipient Flreflgh.tmg of Class A, B, C
extinguisher fires
10 !b AI?C rated fire 1/truck Trucks Insipient Flreflgh'tlng of Class A, B, C
extinguisher fires
B - — ofiahti B
10 l.b A _C rated fire 1 Heavy Equipment Insipient Firefig ' ing of Class A, B, C
extinguisher fires
Jet Pit
20 Ib ABC rated fire Oil Recycling Plant Insipient Firefighting of Class A, B, C
L 12 ; .
extinguisher Salt Water Disposal fires
Maintenance Shop
Loader 3 Facility Moving Smothering Fires
Clean fill NA Landfill area Smothering Fires
Caliche Stockpile NA North-East corner of facility Smothering Fires
Site Office .
Tyvek protection suits e%nel:(:e Oil Recycling Plant Protective f:\?;lch)r ?glzligf:s forup to
ploy Maintenance Shop P
P -
Pair leather gloves One per Assigned to employee rotective gear for employees for up to
employee Level D protection
Pair safety glasses One per All employee workstations Protective gear for employees
Y8 employee ploy g ploy
Site Office
Round-point wood handle Jet Pit L . .
shovels 4 Oil Recycling Plant Contain spillage, putting out fires
Maintenance Shop
Site Office
. I Jet Pit - .
First Aid Kit 4 Oil Recycling Plant First Aid
Maintenance Shop
First Aid Kit One per Facility Vehicles First Aid
vehicle
Qil Recycling Plant
Eye Wash Station 3 Customer Jet Wash First Aid
R360 Jet Wash
Portable 2-way radio One per Base unit at Site Office Communications
employee
Site Manager
Cell Phones 4 Plant Manager Communications
Plant Supervisor
Office Supervisor
Office Phone 1 Site Office Communications
Mobile pressure washer 1 Mobile Decontamination equipment
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FIGURE 4
HOSPITAL LOCATION
DRIVING DIRECTIONS
Sheet 2 of 2
FROM: CRI, US 62/NM 180, south of Halfway, NM

TO: Carlsbad Medical Center, 2430 West Pierce Street, Carlsbad, NM 88220

DISTANCE TOTAL

STEP DIRECTIONS (miles) | DISTANCE

1 Turn left (west) onto US 62/NM 180 31.9 31.9

Turn right (north) onto South Canal Street/US
2 285; Continue to follow US 285, it will turn into 3.0 34.9
Pierce Street

End at Carlsbad Medical Center, 2430 West

Picrce Street 11 35.01

Estimated Travel Time = 39 minutes

PAFILESA 39 02.02103 Contingency PiamFIGURESHospital Location Figure 9.doc
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STORM WATER RUNON AND RUNOFF CONTROL PLAN
R360 Permian Basin, LLC — Avalon Transfer Facility, Eddy County, New Mexico

1. GENERAL

1.1. Scope and Purpose

This Storm Water Runon and Runoff Control Plan has been prepared by Naismith
Engineering, Inc., (hereafter “NEI”) on behalf of R360 Permian Basin, LLC (hereafter “R360")
in conjunction with the submittal to the New Mexico Energy, Minerals and Natural
Resources Department, Qil Conservation Division (hereafter “NMOCD”) of an application to
obtain authorization to operate a surface waste management facility in southeaster Eddy
County, New Mexico. The proposed facility will be known as the Avalon Transfer Facility
(hereafter “Facility”).

1.2.  Facility Description

R360 (or hereafter “Operator”) will operate the Facility as a waste storage and transfer
facility. A detailed description of the proposed facility is provided in Attachment 10 to the
Application.

2. FACILITY COMPONENTS SUBJECT TO PLAN

The Facility includes the following “active portions” that will be addressed in accordance with
NMAC 19.15.36.13.M:

Waste Container Storage Area (hereafter “WCSA”)
Recovered Liquids Storage Tanks (hereafter “RLSTs")
Facility access roadways

2.1. Waste Container Storage Area

The WCSA will be a crushed stone or caliche pad approximately two (2) acres in size and will
hold up to forty eight (48) waste containers with a capacity of up to two hundred barrels
each, for a total storage capacity of 9,600 barrels. The WCSA will have an exterior
containment berm constructed of earth and built to a height of at least two (2) feet above
the surrounding grade.- Ramps will be provided over the containment berm to allow the
containers to be placed and removed. Engineering calculations demonstrating the
sufficiency of the WCSA containment have been included in Attachment 11 to the
Application. This berm will be sufficient to prevent both runon and runoff from entering or
leaving the WCSA.

2.2. Recovered Liquids Storage Tanks

The RLSTs will consist of two (2) above-grade steel tanks, each with a capacity of 500
barrels. The tanks will be placed in a containment area constructed of earthen berms built
to a height of at least three (3) feet. Engineering calculations demonstrating the sufficiency
of this containment area have been included in Attachment 11 to the Application. This
berm will be sufficient to prevent both runon and runoff from entering or leaving the RLSTs.

Revision 0 April 19, 2013
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STORM WATER RUNON AND RUNOFF CONTROL PLAN
R360 Permian Basin, LLC — Avalon Transfer Facility, Eddy County, New Mexico

2.3.  Facility Access Roadways

As indicated on the Facility Site Plan, included as Attachment 10-2 to the Application,
several access roads traverse the Facility. A part of the traffic utilizing these access
roadways will be waste transport vehicles. It is possible that these access roadways may be
subject to incidental spills, which may in turn be transported with the facility storm water.
To minimize the potential for off-site transport of spill residue, the Facility has been
designed with storm water capture and control ponds. These ponds have been designed to
capture and contain the first one-half inch of runoff from the Facility and the contributing
off-site areas. The Center for Watershed Protection has indicated that capturing the first
one-half inch of storm water runoff (also referred to as the “first flush”) would result in
capturing approximately ninety percent (90%) of the annual pollutant load. [Reference:
“First Flush of Stormwater Pollutants”, Article 9, Technical Note #28, The Practice of
Watershed Protection, Center for Watershed Protection, Ellicott City, Maryland, published
2000.]

The storm water capture ponds will include a north pond and a south pond. The specific
location of these ponds is shown on Appendix 10-2. The north pond will be constructed on
the north side of the main access roadway and will capture storm water runoff from the off-
site areas, including State Line Road and off-site areas including the entrance, exit and fuel
depot areas. The south pond will be constructed in the southwest corner of the Facility and
will capture storm water runoff from the on-site areas including the access roadway, the
WCSA and the RLSTs.

Engineering calculations quantifying the amount of runoff from on-site and off-site areas
and the sizing of the storm water capture pond have been included in Attachment 11 to the
Application. Appendix 17-1 illustrates the extent of off-site areas contributing flow to the
on-site areas.

These ponds will be sufficient to minimize the potential for incidental spill residue to be
transported off-site by storm water.

3. OPERATIONS AND MAINTENANCE

As fixed structures, the containment berms providing storm water runon and runoff control for
the Facility will not require operation. However, these berms will be subject to the inspection
and maintenance requirements for the Facility, as provided in Attachment 13 to the
Application.

\\Wei-projects\projects drive\8935-R360-Avalon\Transfer Station\Application\Att17-Runon+Runoff\R360-Avalon-TF-Runon+Runoff-Plan.docx
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STORM WATER RUNON AND RUNOFF CONTROL PLAN
R360 Permian Basin, LLC — Avalon Transfer Facility, Eddy County, New Mexico
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Area Storm Water Map
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R360 Permian Basin, LLC
Avalon Transfer Facility

Best Management Practice Plan

Updated April 2013

| Best Management Practice

Description of Protection

Location in Application

Minimizes the likelihood of releases
to the environment

Attachment 12, Section 2.1 to
2.3, Attachment 21, Section 2

Documenting transporter registration

Minimizes the likelihood of accepting
improper waste materials

Attachment 12, Section 2.4

Waste screening and acceptance

Minimizes the likelihood of accepting
improper waste materials

Attachment 12, Section 2.6

Use of proper waste management
methods

Minimizes the likelihood of spills and
releases to the environment

Attachment 12, Section 2.6

Use of proper engineering controls,
including waste containment

Minimizes the likelihood of spills and
releases to the environment

Attachment 12, Section 2.6,
Attachment 10, Section 4
Attachment 11

Documentation and regulatory reporting

Minimizes the likelihood of accepting
improper waste materials and spills
and releases to the environment

Attachment 12, Section 2.7

Properly covered and enclosed tanks

Minimizes the likelihood of harm to
migratory birds

Attachment 12, Section 2.9

Compliance with siting requirements

Minimizes the likelihood of accepting
improper waste materials

Attachment 12, Section 2.10

procedures

|

Minimizes the likelihood of off-site
damage from incidental releases on-
site

Routine inspection and maintenance of

Minimizes the likelihood of spills and

Attachment 12, Section 2.12,

Facility Components releases to the environment Attachment 13
An effective Run-on/Run-off Control Plan| Minimizes the likelihood of releases Attachment 12, Section 2.13,
to the environmental from waste Attachment 17

operations and off-site damage from
incidental release on-site

An effective contingency plan

Minimizes the likelihood of releases
to the environmental from waste
operations and off-site damage from
contingent events

Attachment 12, Section 2.13,
Attachment 17

An effective training program

Minimizes the likelihood of accepting
improper waste materials and spiils
and releases to the environment

Attachment 12, Section 2.16

Financial assurance for closure

Minimizes the likelihood of releases
to the environment

Attachment 15

Attachment 12, Section 2.11
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DEMONSTRATION OF COMPLIANCE WITH SITING REQUIREMENTS
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DEMONSTRATION OF COMPLIANCE WITH SITING REQUIREMENTS
R360 Permian Basin, LLC —~ Avalon, Eddy County, New Mexico

1. GENERAL
1.1. Scope and Purpose

This demonstration of compliance with siting requirements has been prepared by Naismith
Engineering, Inc., (hereafter “NEI”) on behalf of R360 Permian Basin, LLC (hereafter “R360")
in conjunction with the submittal to the New Mexico Energy, Minerals and Natural
Resources Department, Oil Conservation Division (hereafter “NMOCD”) of an application to
obtain authorization to operate a surface waste management facility in southeastern Eddy
County, New Mexico. The proposed facility will be known as the Avalon Transfer Facility
(hereafter “Facility”).

1.2. Facility Description

R360 (or hereafter “Operator”) will operate the Facility as a waste storage and transfer
facility. A detailed description of the proposed facility is provided in Attachment 10 to the
Application.

2. COMPLIANCE WITH SITING REQUIREMENTS [NMAC 19.15.36.13]
2.1. Depth to Groundwater [NMAC 19.15.36.13.A]

19.15.36.13.A(1) through A(4) contain minimum depths to groundwater for landfill and
landfarm facilities. The proposed Facility will not function as either a landfill or a landfarm;
therefore the requirements of NMAC 19.15.36.13.A(1) through A(4) do not apply to the
Facility.

19.15.36.13.A(5) indicates that surface waste management facilities other than landfills and
landfarms must have at least fifty {50) feet of separation from groundwater. To assess the
presence of groundwater at the Proposed Facility and in the surrounding vicinity, R360
conducted a series of subsurface investigations. These investigations were conducted by
Larson & Associates, Inc. of Midland, Texas and are documented in the report entitled “Part
36 Investigation Report — Avalon Facility” included in Attachment 22 to the Application.
This investigation included soil borings completed on the property occupied by the
Proposed Facility, a literature review and associated laboratory testing. The soil borings
completed on the property occupied by the Proposed Facility confirmed that groundwater
was absent down to an elevation of 2,945. Inside the perimeter of the Proposed Facility,
the completion of SB13 confirmed that groundwater was absent down to an elevation of
3,045 or at least seventy (70) feet beneath the lowest elevation (3,115) of the Proposed
Facility, demonstrating compliance with NMAC 19.15.36.13.A(5).

2.2. Location Restrictions [NMAC 19.15.36.13.B]
2.2.1. Surface Water Features [NMAC 19.15.36.13.B(1)]
19.15.36.13.B(1) prohibits surface waste management facilities from being located
within 200 feet of a watercourse, lakebed, sinkhole or playa lake. A review of available

mapping and an inspection of the Proposed Facility indicates that there are no
watercourses, lakebeds, sinkholes or playa lakes within two hundred (200) feet of the
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DEMONSTRATION OF COMPLIANCE WITH SITING REQUIREMENTS
R360 Permian Basin, LLC —~ Avalon, Eddy County, New Mexico

Proposed Facility. The absence of these features was also confirmed as a part of the
subsurface investigation. A topographic map, indicating the absence of these features is
included as Appendix 8-2 to Attachment 8 of the Application. The absence of these
features demonstrates compliance with NMAC 19.15.36.13.8(1).

2.2.2. Well-head Protection Areas and Floodplains [NMAC 19.15.36.13.B(2)]

19.15.36.13.B(2) prohibits surface waste management facilities from being located
within an existing well-head protection area or a 100-Year floodplain. A review of
documentation available from the New Mexico Environment Department (hereafter
“NMED") indicates that there are no well-head protection areas within one mile of the
Proposed Facility. The absence of well-head protection areas was also confirmed as a
part of the subsurface investigation.

A review of mapping available from the Federal Emergency Management Agency
(hereafter “FEMA”) indicates that the Proposed Facility is not subject to inundation
during the 100 year flood event. An annotated copy of the FEMA floodplain map has
been included as Appendix 21-1. The absence of a floodplain on the Proposed Facility
was also confirmed as a part of the subsurface investigation.

The absence of well-head protection areas and flooplains demonstrates compliance
with NMAC 19.15.36.13.B(2).

2.2.3. Wetlands [NMAC 19.15.36.13.8(3)]

19.15.36.13.B(3) prohibits surface waste management facilities from being located
within or within 500 feet of a wetland. A review of mapping available from the U.S. Fish
and Wildlife Serves (hereafter “USFWS”) as a part of the National Wetland Inventory
(hereafter “NWI”) project indicates that there are no mapped wetland features on or
within five hundred (500) feet of the Proposed Facility. A copy of the portion of the NWI
map, as obtained from the USFWS online Wetlands Mapper, has been included as
Appendix 21-2. The absence of wetland features (including hydric soils, inundated or
saturated during the growing season, and hydrophytic vegetation) was confirmed during
a site inspection and as part of the subsurface investigation. The absence of wetlands
demonstrates compliance with NMAC 19.15.36.13.B(3).

2.2.4. Subsurface Mines [NMAC 19.15.36.13.B(4)]

19.15.36.13.B(4) prohibits surface waste management facilities from being located
within the area overlying a subsurface mine. A review of the documentation available
from the New Mexico Energy, Minerals and Natural Resources Department, Mining and
Minerals Division (hereafter “NMMMD”) Mine Registration, Reporting and Safeguarding
(hereafter “MRRS"”) Program indicates that there are no active mines on or within one
(1) mile of the Facility, with the closest registered mine being approximately nineteen
(19) miles to the north. A copy of the Active Mines Inventory, published February, 2012
has been included as Appendix 21-3. A review of documentation available from the U.S.
Department of Interior, Bureau of Land Management (hereafter “BLM”) Abandoned
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DEMONSTRATION OF COMPLIANCE WITH SITING REQUIREMENTS
R360 Permian Basin, LLC — Avalon, Eddy County, New Mexico

Mine Site Inventory indicates that there are no recorded abandoned mines on or within
one (1) mile of the Facility. A copy of the portion of the BLM map, as obtained from the
Abandoned Mine Site Inventory, has been inciluded as Appendix 21-4. During a site
inspection, no surface features were identified that would have been indicative of a
subsurface mine. The absence of subsurface mines was also confirmed as a part of the
subsurface investigation. This information indicates there are no subsurface mines
beneath the Proposed Facility, demonstrating compliance with NMAC 19.15.36.13.B(4)..

2.2.5. Adjacent Land Use [NMAC 19.15.36.13.B(5)]

19.15.36.13.B(5) prohibits surface waste management facilities from being located
within 500 feet from the nearest permanent residence, school, hospital, institution or
church in existence at the time of initial application. A review of available mapping and
an inspection of the Proposed Facility indicates that there are no residences, schools,
hospitals, institutions or churches on or within five hundred (500) feet of the Proposed
Facility. A topographic map, indicating the absence of these features is included as
Appendix 8-2 to Attachment 8 of the Application. The absence of these features
demonstrates compliance with NMAC 19.15.36.13.B(5).

The use of the subject property and the adjacent BLM lands on the New Mexico side and
the private lands on the Texas side consists of unimproved open range. There is
extensive oil and gas development in the vicinity of the subject property, both in New
Mexico and Texas. There are two (2) active oil wells on the subject property.

2.2.6. Unstable Areas [NMAC 19.15.36.13.B(6)]

19.15.36.13.B(6) prohibits surface waste management facilities from being located
within an unstable area, unless the operator demonstrates that engineering measures
have been incorporated into the surface waste management facility design to ensure
that the surface waste management facility’s integrity will not be compromised. In
general, concerns regarding “unstable” sites include the following criteria:

e Subsidence/Settlement
e Karst Features/Sinkholes
e Faulting/Seismicity

Each of these criteria are explored in more detail below:
2.2.6.1. Subsidence/Settlement

A review of the documentation available from the United States Geological Survey
(hereafter “USGS”) indicates that subsidence/settlement is caused by three (3) primary
factors: 1) mining groundwater, 2) draining organic soils, and 3) collapsing cavities (i.e.
sinkholes). The concept of sinkholes is addressed in the discussion regarding Karst
Features, addressed below.

While there is some groundwater development in the vicinity of the proposed facility,
there is not extensive withdrawal of groundwater occurring in the vicinity. The USGS

Revision 0 April 19, 2013
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Fact Sheet on Land Subsidence indicated that subsidence can occur from over-drafting
groundwater and subsequent consolidation within the aquifer formation. The
subsurface investigation, referenced above and included in Attachment 22 to the
Application, indicated that extensive groundwater use that could result in over-drafting
of the Ogalalla Formation, was not occurring. Based on the conditions at the site, this
method of subsidence is not expected to adversely affect the Proposed Facility.

In conjunction with the previous soils and subsurface investigations at the site, no
significant occurrences of organic soils has been noted, and certainly no organic soils at
the surface with sufficient in-situ water to drain. Based on the conditions at the site,
this method of subsidence is not expected to adversely affect the Proposed Facility.

2.2.6.2.Karst Features/Sinkholes

* A review of the documentation available from the USGS indicating Karst Features (and

correspondingly, the possibility of sink-holes) in the United States indicates that there
are no known Karst Features, but the Proposed Facility is located in an area where
“Features Analogous To Karst” may be encountered due to “piping in thick
unconsolidated material”. Excerpts from this document have been included in
Appendix 21-5, annotated with the site location. Observations made during the drilling
of soil borings and the geotechnical analysis of soil samples collected as part of the
subsurface investigation did not reveal such conditions at the Proposed Facility. During
a site inspection, no surface features were identified that would have been indicative
of Karst features or sinkholes. Due to the absence of mapped Karst Features and
features analogous to Karst, along with the absence of surface expression at the site for
these types of features, Karst Features are not expected to adversely affect the
Proposed Facility.

Available public records indicate there have been several collapse features recorded in
southeastern New Mexico near brine wells where salt is mined for brine water during
oil well drilling. The subsurface investigation and literature review indicated that no
brine wells are located on or in the vicinity of the Proposed Facility. Due to the absence
of brine mining in the vicinity of the Proposed Facility, solutions sinkholes are not
expected to adversely affect the Proposed Facility.

2.2.6.3.Faulting/Seismicity

A review of the documentation available from the USGS working in conjunction with
NMMMD, indicates that there are no mapped quarternary faults in the vicinity of the
Proposed Facility. An annotated copy of the printout from the USGS Geographic
Information System (hereafter “GIS”) has been included as Appendix 21-6.
Documentation available from the USGS (specifically the Seismic-Hazard Maps for the
Conterminous United States, 2008) was reviewed. This map indicates that the
Proposed Facility is located in an area where there is less than a two percent (2%)
probability in a fifty (50) year period with horizontal acceleration exceeding eight
percent (8%) of gravitational acceleration. An annotated copy of this map has been
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included as Attachment 21-7.The International Building Code generally highlights areas
where the expected horizontal acceleration is greater than sixty percent (60%) of
gravitational acceleration. Given the relatively low potential for seismic impact, this
element of unstable areas is not expected to adversely affect the Proposed Facility.

The lack of adverse impacts by subsidence/settlement, Karst Features/sinkholes and
faulting/seismicity indicates that the Proposed Facility is not located in an “unstable area” and
therefore is in compliance with NMAC 19.15.36.13.B(6).

\\Nei-projects\projects drive\8935-R360-Avalon\Transfer Station\Application\Att21-Siting\R360-Avalon-TF-Siting.docx
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Appendix 21-1
Excerpts from Flood Insurance Rate Map, Eddy County,
New Mexico, Panel 1925 of 2000, Effective June 4, 2010

Revision 0 April 19, 2013
Naismith Engineering, Inc.






FACILITY DESCRIPTION
R360 Permian Basin, LLC — Avalon Transfer Facility, Eddy County, New Mexico

Appendix 21-2
Output from Online Wetland Mapper, National Wetlands Inventory
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Output from the Online Abandoned Mine Site Inventory

Revision 0 April 19, 2013
Naismith Engineering, Inc.



























APPLICATION FOR SURFACE WASTE MANAGEMENT FACILITY
R360 Permian Basin, LLC — Avalon Transfer Facility, Eddy County, New Mexico

ATTACHMENT 22
Geological/Hydrogeological Data

Revision 0
Naismith Engineering, Inc.

April 19, 2013



PART 36 INVESTIGATION REPORT
Avalon Facility
Section 36, Township 26 South, Range 31 East
Eddy County, New Mexico

Project No. 11-0131-04
April 12, 2013

Prepared for:

R360 Environmental Solutions, Inc.
16945 Northchase Drive, Suite 2200
Houston, Texas 77060

Prepared by:

Larson & Associates, Inc.
507 North Marienfeld, Suite 200

Midland, Texas 79701
\\“‘8\!""""”"0

2,

/7
Hs, %
X
)
&
D
R

W

$16190

Mark J. Larson, CPG
Certified Professional Geologist No. 10490




Part 36 Investigation Report
Avalon Disposal Facility
Eddy County, New Mexico

April 16, 2013

Table of Content

1.0 INTRODUCGTION ...ttt ettt ree e e s s ssessaete et e reseseesnsaae resaeeeesassssnannnsaeessessraneesssssisssennessnsnins 1

2.0 PROPERTY CHARACTERISTICS ..ttt s s e s e e e srase s s srseeseeseseeeenanennunnenanesssnssnasasaasnnnnnnsnresen 2
2.1 DESCIIPTION e e b e s 2
2.2 TOPOBIAPNY ettt ree et sttt se et te et e s ee st e st e st e e s te et e st e st e s e e et e et e e beeaeeere e et e e et e e bt e nenabe s naee 2
2.3 LG T0 1 (o] =Y PO OSSO OOV PRSP 2

3.0 Y I 11 OO URPPURPPNt 3
3.1 Depth 10 GrOUNAWALE......coiiii ittt rte s st st e et e e e e seesresaessesareseesesaesbesneens 3
3.2  Water Courses, Lakebeds, Sinkholes and Playa LaKes.........cccceeeeeverirviiiiieierrcnrenenensccneeeees e 3
3.3  Wellhead Protection Area and FIOOd PIaiN ........oeeueiiiiiiiirner ettt st e e 3
I S V1Y 1 2 T -3 OSSN 3
3.5 SUDSUITACE IVIINES ..ttt ettt e e st ree s ce b e e s eate e s e s e baa e e s e teeseesaseeseseesesrnaesasraessssreneran 3
3.6 Permanent RESIAENCES..........cceeiiiiieiiciee e ccee e escctee s e es s ee e s escantaec o nanae e anecassarseaansnrensoneseeanneeen 3
3.7 UNSTADIE ATBa...u ettt s e e r e e e ser b et e sene e e b b e e seraeareeearreasaeesese s baenaresannen 3
T I VAV F 1 (LT Y | PSRN 4
3.9 Groundwater QUAIIY .....oceeiiieiiereer et sttt e e ebanae s 4

4.0 BORING PLAN ...ttt st s st rse s e e e aaaeaaaaeeaeaaeaas s s e ab e s e eaa s s s seareeearaaaaeaearasaesansasrensnen 4

List of Tables

Table 1 Water Well Construction Details
Table 2 Groundwater Sample Analytical Data Summary

List of Figures

Figure 1 Topographic Map

Figure 2 Site Topographic Map

Figure 3 Detailed Topographic Map

Figure 4 Aerial Map

Figure 5 Geological Cross Section Map

Figure 6 Geological Cross Section A to A’

Figure 7 Geological Cross Section B to B’
List of Appendices

Appendix A NMOCD Correspondence

Appendix B Boring Logs BH-1 through BH-8
Appendix C Geotechnical Laboratory Reports
Appendix D Analytical Laboratory Report

Appendix E Boring Logs SB-1 through SB-4 and SB-13




Part 36 Investigation Report
Avalon Disposal Facility
Eddy County, New Mexico

April 12, 2013

1.0 INTRODUCTION

This report was prepared on behalf of R360 Environmental Solutions, Inc. (R36) by Larson & Associates,
Inc. (LAl}) to present the results of a subsurface investigation for permitting and constructing a waste
facility (Facility) in compliance with New Mexico Oil Conservation Division {NMOCD) rules {NMAC
19.15.36.13). The initial phase will be a transfer station to be located near the center of an approximate
267 acre parcel of land encompassing the north-half and lots 1 through 4 of the south half of Section 36,
Township 26 South, Range 31 East, in Eddy County, New Mexico.  Figure 1 presents a location and
topographic map. Figure 2 presents a site topographic map. Figure 3 presents a detailed topographic’
map. Figure 4 presents an aerial map. Figure 5 presents a Facility drawing.

1.1 Purpose and Background

The purpose of this investigation is to determine if groundwater is presents beneath the property at
depths that would prohibit permitting and constructing a waste management facility according to
NMOCD rules (NMAC 19.15.36.13). On August 28, 2012, the NMOCD approved a plan to conduct the
investigation. The plan included drilling 4 borings (SB-1 through SB-4) using dry coring methods to
identify the presence of groundwater to a depth of at least 100 feet below the lowest elevation of waste
placement. The lowest elevation of waste placement was determined by subtracting 100 feet from the
lowest elevation of the property plus an additional depth for good measure. The bottom hole elevations
were established at 2,945 (SB-1 and SB-2) and 2,970 {SB-3 and SB-4) feet above mean sea level (MSL).
The proposed boring depths were 183 (SB-1), 165 (SB-2), 178 (SB-3) and 174 (SB-4) feet below ground
surface (bgs).

On lJanuary 29, 2013, Naismith Engineering, Inc., on behalf of R360, submitted a boring plan for the
proposed transfer station which included drilling an additional boring {SB-13) near the center of the
property. The bottom elevation of boring SB-13 is 3,045 feet above MSL or approximately 75 feet bgs.
Appendix A presents the boring plan approval.

1.2 Previous Investigation

During October and November 2011, LAl conducted a preliminary investigation that included drilling
eight (8) borings (BH-1 through BH-8) between approximately 40 (BH-1, BH-4 and BH-5) and 140 (BH-6)
feet bgs. The borings were drilled using an air rotary rig with the addition of water to remove drill
cuttings from the borings. The lithology was described from drill cuttings according to the Unified Soil
Classification System (ASTM D 2487-83). Groundwater was not observed in the borings which were
plugged with bentonite chips following the investigation. The boring locations are shown on Figure 5.
Appendix B presents the logs for borings BH-1 through BH-8.

Soil samples were collected from borings BH-6 (35 feet), BH-7 (25 feet) and BH-8 {25 and 50 feet) for
geotechnical analysis by ETTL Engineers & Consultants, Inc., located in Tyler, Texas. The samples were
tested in accordance with American Society for Testing Materials (ASTM) for USCS soil classification,
moisture-density relationship, sieve analysis, Atterberg limits and hydraulic conductivity. Appendix C
presents the geotechnical laboratory report.
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2.0 SETTING

2.1 Description

The Avalon Facility is bound on the north by State Line Road, on the south by Loving County, Texas, on
the east by Lea County, New Mexico, and on the west by U.S. BLM administered land. The property is
owned by David Kirk and is undeveloped except for oil and gas production near the center and west side
of the property. There are no parks, recreation areas, cultural, historic, or archaeological resources in
the vicinity of the property. Road traffic is limited to oilfield lease roads near the west side of the
property.

2.2 Topography

The surface topography slopes to the southwest. The highest topographic elevation is approximately
3,156.67 feet above MSL near the northeast corner of the property. The lowest topographic elevation is
approximately 3,110.69 feet above MSL near the southwest corner of the property. Figure 3 presents a
detailed topographic map with 1-foot contour interval.

2.3 Soil

The Simona-Bippus complex, 0 to 5% slopes (SN) covers approximately 90% of the property including the
proposed transfer station. Simona-Bippus complex, 0 to 5% slopes, occurs on upland areas and alluvial
plains and contains approximately 55% Simona and about 30% Bippus and similar soils. The typical soil
profile is gravelly fine sandy loam from 0 to 19 inches and indurated to 23 inches. The soil is non-saline,
well drained and not suited for farming.

The Simona and Wink fine sandy loams, 0 to 3% slopes (SM) is present in the southwest area of the
property. The Simona and Wink fine sandy loam, 0 to 3% slopes, is present on upland areas and
comprises approximately 45% Simona and 40% Wink and similar soil. The typical soil profile is fine
sandy loam from 0 to 19 inches and indurated below 19 inches to 23 inches. The soil is non-saline, well
drained and not suited for farming.

2.4 Geology

According to published reports (Hendrickson and Jones, 1952 and Nicholson and Clebsch, 1961) the
property is underlain by the Tertiary Ogallala formation and Triassic Chinle formation, in descending
order. The Ogallala formation consists of sand which is poorly to well cemented and interbedded with
clay, silt and gravel. The Ogallala formation is capped with caliche. The Chinle formation contains red
and green claystone with minor amounts of siltstone and fine grained sandstone. Based on the driller’s
log for a well (#270635) located about 150 feet south of the property the top of the Chinle formation
occurs at approximately 2,870 feet above MSL or about 230 feet bgs.

Examination of soil samples and drill cuttings from previous (BH-1 through BH-8) and current borings
(SB-1 through SB-4 and SB-13) revealed that the subsurface consists of laterally continuous units of silt
and fine sands, caliche, gravelly sand, sand gravel/clayey sand/silty sand and sandy clay/clayey
sand/sandy gravel, in descending order. An average of about 1.6 feet of silt occurs at the surface,
followed by a caliche unit which averages 11.8 feet. Under the caliche is a gravel unit which averages
about 17.6 feet and a sand and gravel-rich unit which averages 41.2 feet throughout. These together
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appear to be the Tertiary Ogallala formation due to grain size and lithology. Together, they are thickest
near SB-2 (about 109.5 feet) and thinnest near BH-6 (about 34 feet). Beneath these sections lies the
Chinle formation, which is differentiated by the smaller grains, clays and silts.

Geological cross sections are presented in Figure 6 and Figure 7. A northwest to southeast trending
geological cross-section (A to A’} is presented in Figure 6. A south to north trending geological cross
section (B to B’) is presented in Figure 7.

2.4 Groundwater

A well (#270635) located about 150 feet south of the property was drilled to approximately 240 feet bgs
and fully penetrates the Ogallala formation. The groundwater elevation in the Ogallala formation is
approximately 2,915 feet above MSL or about 185 feet bgs. The aquifer thickness is about 45 feet.

3.0 SITING INFORMATION

3.1 Drainages, Lakebeds, Sinkholes and Playa Lakes

No lakebeds, sinkholes or playa lakes are present on the property. Five drainages (Drainage 1 through 5)
control run-off. The drainages begin and terminate on the property. The drainages were determined to
be non-jurisdictional by the Office of the New Mexico State engineer (OSE).

3.2 Wellhead Protection Area and Flood Plain

The property is not located within a municipal wellhead protection area or flood plain.

3.3 Wetlands

Wetlands must exhibit hydric soil during the growing season (i.e., inundated or saturated) and
hydrophytic vegetation (i.e., cattail, water lily). No hydric soil or hydrophytic vegetation was observed
on the property.

3.4 Subsurface Mines

No subsurface mines are located on the property.

3.5 Permanent Residences

No permanent residences are located within 500 feet of the property. The nearest permanent residence
is located approximately 3.75 miles northeast of the property.

3.6 Karst and Unstable Areas

According to published studies criteria for development of karst may include “piping in thick,
unconsolidated material”. Observations made during drilling of soil borings and geotechnical analysis of
soil samples did not reveal such conditions at the property. Collapse features have been recorded near
brine wells where salt is mined for brine water during oil well drilling. No brine wells are located on or
near the property.
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3.7 Water Wells

Four (4) water wells were identified within 1-mile of the property. The nearest well is located about 150
feet south of the Property and used for drilling rig supply. A windmilli is located east of the property and
is out of service. Two wells are located southeast of the property and supply water to drilling rigs.
Figure 5 presents the well locations. Table 1 presents a summary of the water well construction details.
Appendix D presents the water well records.

3.8 Groundwater Quality

On November 2, 2011, a groundwater sample was collected from a windmill located east of the
property. The well was pumped with an electric submersible pump to remove 3 casing volumes of
groundwater. The sample was analyzed for organic (BTEX), dissolved metals (arsenic, cadmium,
chromium, lead, mercury, selenium and silver) and general inorganic (chloride, sulfate, nitrate, alkalinity
and TDS). Table 2 presents a groundwater analytical data summary. Appendix E presents the laboratory
report.

Referring to Table 1, no analytical parameters exceeded the New Mexico Water Quality Control
Commission {(WQCC) human health and domestic water quality standards.

4.0 PART 36 INVESTIGATION

4.1 Soil Borings

Between February 18, 2013 and March 5, 2013, LAl supervised coring 5 borings (SB-1 through SB-4 and
SB-13) to elevations of about 3,045 (SB-13), 2,945 (SB-1 and SB-2) and 2,970 (SB-3 and SB-4) feet above
MSL. Precision Sampling Inc. (PSl), located in Albuquerque, New Mexico, used a Central Mine
Equipment (CME) truck mounted model 85 rig to drill the borings. Hollowstem augers and continuous
air coring methods were used to drill the borings between 75 (SB-13) and 183 (SB-1) feet bgs. Drilling
was initiated at each location using 7.5-inch outside diameter (OD) and 4.5-inch inside diameter (ID)
hollowstem augers and 4-inch diameter by 5 foot long split-barrel continuous sampler. Wireline coring
with air was used once auger refusal was obtained. Hollowstem augers were used entirely to drill boring
SB-13 total depth (TD) of 75 feet bgs. Core samples were examined and described according to the
Unified Soil Classification System (ASTM D 2487-83). The cores were wrapped in plastic and aluminum
foil and placed in core boxes for future reference if needed.

Boring SB-1 is located near the northwest corner of the property and was cored to an elevation of 2,945
feet above MSL or 183 feet bgs. Boring SB-2 is located near the southwest corner of the property and
was cored to an elevation of 2,945 feet above MSL or 165 feet bgs. Boring SB-3 is located near the
northeast corner of the property and was cored to an elevation of 2,970 feet above MSL or 178 feet bgs.
Boring SB-4 is located near the southeast corner of the property and was cored to an elevation of 2,970
feet above MSL or 174 feet bgs. Boring SB-13 is located near the center of the property, at the location
of the proposed transfer station, and was cored to an elevation of about 3,045 feet above MSL or
approximately 75 feet bgs. The borings were plugged with Portland cement and bentonite slurry that
was pumped into the borings through a tremmie pipe. Figure 5 presents the boring locations. Appendix
F presents the boring logs.
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4.1.1 Boring SB-1

Coring at location SB-1 was initiated on February 18, 2013. Moisture was observed near the contact
between gravel and sand between approximately 35 to 40 feet bgs. Drilling was suspended to allow
groundwater to migrate into the boring. On February 19 through 21, 2013, boring SB-1 was gauged for
groundwater with an electronic water level meter and remained open and dry to approximately 39.4
feet bgs. Coring at location SB-1 resumed on February 21, 2013, with auger refusal occurring at
approximately 80 feet bgs. The augers were left in place and groundwater was gauged on February 22,
23 and 24, 2013. Boring SB-1 remained open and dry to 79.9 feet bgs. Coring resumed at SB-1 on
February 24, 2013, using the wireline coring procedure described in the approved boring plan. Between
February 24 and 26, 2013, boring SB-1 was air cored to 175 feet bgs without encountering moisture or
groundwater. On February 26, 2013, circulation in SB-1 was lost due to loose and caving sand which
prevented coring to the proposed TD (183 feet bgs). On February 27, 2013, boring SB-1 was gauged for
groundwater and was dry and open to 175 feet bgs at which time the outer casing and hollowstem
auger were removed from the boring.

4.1.2 Boring SB-2

Coring at location SB-2 was initiated on February 18, 2013 with auger refusal obtained at approximately
80 feet bgs. The hollowstem augers remained in place and coring resumed using the wireline coring
method. On February 19, 2013, moisture was observed in the core sample between approximately 95
and 100 feet and coring was suspended to allow groundwater to migrate into the boring. On February
20, 2013, boring SB-2 was gauged for groundwater and was open and dry to 100 feet bgs and air coring
resumed to approximately 128 feet bgs. On February 22, 2013, boring SB-2 was gauged for
groundwater and was open and dry to approximately 126.4 feet bgs and air coring resumed to
approximately 141 feet bgs. On February 23, 2013, boring SB-2 was gauged for groundwater and was
open and dry to approximately 135.5 feet bgs and air coring resumed to TD (165 feet bgs). On February
24, 2013, boring SB-2 was gauged for groundwater and was open and dry to 165.7 feet bgs at which
time the outer casing and hollowstem auger were removed from the boring.

4.1.3 Boring SB-3

Coring at location SB-3 was initiated on March 2, 2013, with auger refusal obtained at approximately 75
feet bgs. The hollowstem augers remained in place and drilling resumed using the wireline coring
method to approximately 125 feet bgs. On March 3, 2013, boring SB-3 was gauged for groundwater and
was open and dry to 125.3 feet bgs and air coring resumed to TD (180 feet bgs). On March 4, 2013,
boring SB-3 was gauged for groundwater and was open and dry to 183.2 feet bgs at which time the
outer casing and hollowstem auger were removed from the boring.

4.1.4 Boring SB-4

Coring at location SB-4 was initiated on February 27, 2013, with hollowstem augers. Moisture was
observed near the contact between sand and sandy clay at approximately 63 feet bgs and drilling was
suspended to allow groundwater to migrate into the boring. On February 28, 2013, boring SB-4 was
gauged for groundwater and was open and dry to 63.75 feet bgs. Auger drilling resumed with refusal
occurring at approximately 70 feet bgs. The augers were left in place and coring resumed using the
wireline coring method to approximately 145 feet bgs. On March 1, 2013, boring SB-4 was gauged for
groundwater and was open and dry to approximately 145.3 feet bgs and air coring resumed to TD (175
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feet bgs). On March 2, 2013, boring SB-4 was gauged for groundwater and was open and dry to 175 feet
bgs at which time the outer casing and hollowstem auger were removed from the boring.

4.1.5 Boring SB-13

Coring at location SB-13 was initiated on February 19, 2013 with hollowstem augers. On February 20,
2013, drilling resumed with hollowstem augers at SB-13 to approximately 35 feet bgs. On February 21,
2013, boring SB-13 was advanced to 75 feet bgs with hollowstem augers and no moisture or
groundwater observed in core samples or boring to TD (75 feet bgs).

4.2 Geotechnical Analysis

Soil samples were collected from boring SB-13 and submitted to ETTL Engineers & Consultants, Inc.,
located in Tyler, Texas. The laboratory performed for geotechnical analysis in accordance with ASTM for
USCS soil classification, moisture-density relationship, sieve analysis, Atterberg limits and hydraulic
conductivity. Appendix C presents the geotechnical laboratory report.

5.0 CONCLUSIONS

The result of the investigation has determined that groundwater is not present beneath the property at
depths that would preclude permitting and constructing a waste disposal facility in accordance with
NMOCD rules (NMAC19.15.36.13).

6.0 REFERENCES

Hendrickson, G.E. and R.S. Jones, 1952. Geology and Ground-Water Resources of
Eddy County, New Mexico: New Mexico Institute of Mining & Technology Ground-Water report
3,169 p.

Alexander Nicholson, Ir. and Alfred Clebsch, Ir. 1961. Geology and Ground-Water Resources of
Lea County, New Mexico: New Mexico Institute of Mining & Technology Ground-Water report 6,
123 p.
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APPENDIX A

NMOCD Correspondence



State of New Mexico
Energy, Minerals and Natural Resources Department

Susana Martinex

Governor
John Bemis Jami Bailey
Cabinet Secretary Division Director
Oil Conservation Division

Brett F. Woods, Ph.D.
Deputy Cabinsat Secretary

August 28, 2012
Mark J. Larson

Larson & Associates, Inc.
507 North Marienfeld, Suite 200
Midland, Texas 79701

RE: Hydrogeologic Investigation Boring Plan
Commercial Surface Waste Management Facility
R360 Permian Basin, LLC - Avalon Surface Waste Management Facility
Facility Location: Section 36, Township 26 South, Range 31 East NMPM
Eddy County, New Mexico

Dear Mr. Larson:

The Oil Conservation Division (OCD) has received WWC Engineering’s boring plan proposal, dated
August 24, 2012 and submitted on the behalf of R360 Permian Basin, LLC, to investigate and
characterize the uppermost aquifer and subsurface geology for a proposed commercial surface waste
management facility permit (Avalon Surface Waste Management Facility) located in Section 36,
Township 26 South, Range 31 East, NMPM, Eddy County, New Mexico. OCD has completed the
review and determined that the proposal is adequate to proceed with the site investigation.

OCD agrees that the proposed four (4) boring/monitoring well locations appear adequate. However,

if the hydrogeologic conditions cannot be determined, additional borings or monitoring wells may be
needed. It should be understood that if a monitoring well is constructed, it shall be bailed until fully

developed.

The OCD appreciates your cooperation in providing a boring plan for review, in order to determine if
the submitted application and the proposed site are suitable for consideration of approval. If there are
any questions regarding this matter, please do not hesitate to contact me at (505) 476-3487 or

brad.a.jones @state.nm.us.

Sincerely,

Brad A. Jones
Environmental Engincer
BAJ/baj
Cc:  OCD District 1l Office, Artesia
Wayne Crawley, R360 Environmental Solutions, Inc., Houston, TX

Qil Conservation Division
1220 South St. Francis Drive » Santa Fe, New Mexico 87505
Phone (505) 476-3440 « Fax (505) 478-3462 « www.emnrd.state.nm.ys



State of New Mexico
Energy, Minerals and Natural Resources Department

Susana Martinez

Governor
John Bemis Jami Bailey
Cabinet Secretary Division Director

Qil Conservation Division
Brett F. Woods, Ph.D.
Deputy Cabinet Secretary

February 5, 2013

Grant Jackson

Naismith Engineering Inc.

P.O. Box 3099

Corpus Christi, Texas 78463-3099

RE: Hydrogeologic Investigation Boring Plan
Commercial Surface Waste Management Facility
R360 Permian Basin, LLC — Avalon Surface Waste Management Facility
Facility Location: W/2 of the NE/4 and E/2 of the NW/4 of Section 36, Township 26 South,
Range 31 East, NMPM, Eddy County, New Mexico

Dear Mr. Jackson:

The Oil Conservation Division (OCD) has received Naismith Engineering Inc.’s boring plan proposal,
dated February 1, 2013 and submitted on the behalf of R360 Permian Basin, LLC, to investigate and
characterize the uppermost aquifer and subsurface geology for a proposed commercial surface waste
management transfer station facility permit (Avalon Surface Waste Management Facility) located in the
W/2 of the NE/4 and E/2 of the NW/4 of Section 36, Township 26 South, Range 31 East, NMPM, Eddy
County, New Mexico. OCD has completed the review and determined that the proposal is adequate to
proceed with the site investigation.

OCD agrees that the proposed boring/monitoring well locations appear adequate. However, if the
hydrogeologic conditions cannot be determined, additional borings or monitoring wells may be needed. It
should be understood that if a monitoring well is constructed, it shall be bailed until fully developed.

The OCD appreciates your cooperation in providing a boring plan for review, in order to determine if the
submitted application and the proposed site are suitable for consideration of approval. If there are any
questions regarding this matter, please do not hesitate to contact me at (503) 476-3487 or
brad.a.jones@state.nm.us,

Sincerely,

Brad AJanes
Environmental Engineer

BAJ/baj

Cc: OCD District IT Office, Artesia
Wayne Crawley, R360 Environmental Solutions, Inc., Houston, TX

Oil Conservation Division
1220 South St. Francis Drive « Santa Fa, New Mexico 87505

Dlnmrma (EOEY AT OSAAN o Cav (ALY ATO NAQA o wananst Arvaraerd céméds ey 1166



APPENDIX B
Boring Logs

(BH-1 through BH-8)



V:\PROJECTS\R360 Environmental\Avalon\BH-1.dwg, B/7/2012 4:34:29 PM

Well Completion Record

Elev. (Feet| Depth . . . e . .
AMSL) (Feet) Lithologic Description 8 8 §) ;’ Well Completion Detail
ko) .8 o b5 Location Data:
G 5| x N 32.001403691
£ S 2| a W 103.739875427
3097.80" 0 o © o No Well Completed 0 —
Silt: Brown (7.5YR 4/4); very fine ML |
3094.80 1 grained quartz sand, poorly sorted, |
.80 —_ loose, d ]
80 “Loose v Caliche| — | _
5 — Caliche: Pinkish White to Pinkish — 5 —7
_| Gray (7.5YR 8/2 to 7/2), indurated — i
3090.80° 7.0 —\ tothin bedded, moderately hard S -]
| silty Sand: Pink (SYR 7/3t0 7/4), oqo j
10 — very fine grained quartz sand, very & 10—
—! poorly sorted, moderately dry & OO .
] Ol IS ]
] OO o ]
15 ] ooo 15 —]
n O N
_ O OO _
20 -] ol 10 20 -]
O ]
] SRS _
_ OO o _
25— O 25—
] O[O ]
7 ol -
] 00 .
30 - oo O 30—
- o 1o -
_ O _
35 ] CC 35—
3060.80' Oqo ]
Gravel: Gray to Reddish Gray {SYR GwW t - - |
3058.80: _| 5/11t05/2), quartzite pebble to s —]
3057.80' | g _ksomm round M 1K) 40—
_\silty Sand: Pink (5YR 7/3), very fine 1
rained quartz sand _
45 _ | Tota! Depth: 40 Feet 45 ]
50 50—
55— 55 —
60— 60 |
65— 65—
1 ]
R360 Environmental Solutions
Legend DateDrilled-  10/27/2011 I ron I Facili
“_T-T - Water Table (Time of Boring) Drilling Method - Air Rotary Avalon Disposal Faci It-y
— Drilled By - Scarborough Drilling Eddy County, New Mexico
Logged By - M. Larson N 32° 00" 10.59"
Checked By - M. Larson W 103° 43' 45.86"
IAorson &
ssociates, Inc.

BH-1 Boring and Completion Log
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Well Completion Record
Elev. (Feet| Depth . . L e . .
AMSL) (Fest) Lithologic Description S S §’ é’ Well Completion Detail
- é (3} g Location Data:
3 & | N 32.005859370
c& & n W 103.739982168
o5 O o
3136.0' 0 No Well Completed 0
_{ Silt: Brown (7.5YR 4/4), very fine ML N
3134.0' 20 *Kg;rained quartz sand, loose, dry T ]
"1 Gravel: Gray to Reddish Gray (5YR :::::,O -
§ ——| 5/1to 5/2), quartzite pebbles to Q- 5 —|
—| >30mm round, moderately C .
—! cemented —
N 0 ]
N 0 N
10— T 10 —
N 0 ]
] =0 _
-] 0 B
312000 | 12 o 15—
_| Gravelly Sand: Reddish Yellow SM- A\ (). .
| (7.5YR 6/6), very fine to coarse GW - |
—i grained quartz sand and gravel, C —
20— pebbles to >30mm round, Q- 20—
—!| moderately cemented .l G .
_ Ofy - _]
25— O U 25—
N o\ _
] G o
_ O |- _
30— 0 30—
= o\ ]
_ O |
| OO ]
3101.0' ]
35 _| Sand: Pink (7.5YR 7/4), very fine SM Ol 35 ]
_| grained quartz sand, poorly sorted, O IS ]
- slightly compacted, dry ogo -
40 ] ol 10 40—
. 0 .
] A O ]
] OO o _
_ O 1O _
] & _|
] O OO ]
_ O ]
_ O O _
] OO o ]
- 0 %
i O O
] O
] & OO Il
60 -] ol 10l 60 7
_ & ]
_ O[O _]
_ OO o _]
65 ] @ 65 7
_ O O ]
] & ]
] O O _
O
0 Environmental Soluti
Legend Date Drilled-  10/27/2011 R36 viror ta So. : tions
_Z_7 -Water Table (Time of Baring) Drilling Method - Air Rotary Avalon Disposal FaC|I|ty
- Drilled By - Scarborough Drilling Eddy County, New Mexico
Logged By - M. Larson N 32°00' 10.59"
Checked By - M. Larson W 103° 43' 45.86"
lerson N ,
ssociates, Inc. ]
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V:\PROJECTS\R360 Environmental\Avalon\BH-2.dwg, 8/7/2012 4:53:19 PM

Well Completion Record

Geolog. | Depth

Unit (Feet) Lithologic Description E é §> ;’ Well Completion Detail
o 8 [3) ©
oE!l £ <
= a o
c@l 8 o
D YIRS o
3066.0' 70 70—
__| Sand: Pink (7.5YR 7/4), very fine SM Ol
__| grained quartz sand, poorly sorted, b C
_| slightly compacted, dry ) Oq X —
75; pO 75—
_ 1 O ]
_] O [ _
_| D OO X _|
3056.0'
80 Sand: Light Yellow Orange (10YR M 80 i‘
__i 8/3), very fine grained quartz sand, O K« _|
unconsolidated, dry POP _
= ol .
85 Ol 85
_ b Ok _|
f ﬂo 7
90— o) 90—
B ol ¢ ]
: ok i
7 A b ]
95— O 95—
_ R _
] O K _
N %OOC ]
30350 | 190 o 100—|
__| Total Depth: 101 Feet _
105— 105 —

15— 115 —
120 — 120 —
125— 125—
130 — 130 —|
1 135—H 135 —
l
Legend ) R360 Environmental Solutions
. Date Drilled - 10/27/2011 . o
— — - Water Table (Time of Boring) Drilling Methad - Air Rotary Avalon DISp053| FaC|I|ty
Drilled By - Scarborough Drilling Eddy County, New Mexico
Logged By - M. Larson N 32°00' 10.59"
Checked By - M. Larson W 103" 43' 45.86"

lAarson & g
ssociates, Inc.

BH-8 Boring and Completion Log Page 2 of 2 Environmental Consultants
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V:\PROJECTS\R360 Environmental\Avalon\BH-3.dwg, 8/8/2012 8:18:03 AM

Well Completion Record
;3 Lithologic Description =6 2| 2 Well Completion Detail
E; =| 9 =
(g § o/ 3 Location Data:
2% B | X N 32.003977981
cZ ©® [o) W 103.735001039
=) &) (D) o
0 No Well Completed 0
_| Sandy Silt: Grayish Yellow Brown ML ]
_| (10YR 6/2), unconsolidated, dense ]
_i caliche fragments in matrix, dry ]
l)l - ]
T 5 - - - ] 5 —
__| Caliche: White (5YR 8/1), Caliche |— |
__| weathered dense, interbedded with 1 |
_| moderately well cemented very -“— .
] . ] fine grained sandstone, dry | _
_| Caliche: Pale Yellow {2.5YR 8/2), Caliche ]
_.| dense weathered, interbedded with 7 .
—| moderately well cemented very D—L |
\ ] fine grained sandstone, dry — |
3100.5 15 T 15—
__| Sandstone: Dull Reddish Brown Sand- | |
_1 (5YR 5/4), very fine grained quartz | Stone Pt _
—| sand, moderately well cemented, s ]
. —| interbedded with dense weathered [ .
3095.5 20—\ caliche T Ay 20—
] Sandy Grave): Light Gray (7.5YR o ]
—
_| 8/2), unconsolidated, interbedded |
| with very fine grained quartz sand, -
25— dry 25—
30— 30—
1080.5' N ]
35 _| Sand: Pale Yellow (5YR 6/6), very Sand |, 35 i
_| fine grained quartz sand, |
__| unconsolidated —
30745 | 49,7 40—
__| Total Depth: 41 Feet ]
45— 45—
_ |
50— 50 —
55— 55—
60— 60—
65— 65—
Legend . R360 Environmental Solutions
— Date Drilled - 10/28/2011 Avalon Disposal Facilit
T -water Table (Time of Boring) Drilling Method - Air Rotary a posa .Y
- Drifled By - Scarborough Drilling Eddy County, New Mexico
Logged By - J. Fergerson N 32°00'10.59"
Checked By - J. Fergerson W 103° 43' 45.86"
|_Aorson 8 e
ssociates, Inc. |
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Well Completion Record
Elev. (Feet| Depth . . . e . .
AMSL) (Feet) Lithologic Description 8 S §= :g Well Completion Detail
o _c_“; ke g Location Data:
2G| 5§ | x N 32.005934127
g a8 B8 o W 103.732807418
313250, o o9& No Well Completed o
__| sandy Silt: Light Yellow (2.5Y 7/4), SM O] p ]
__| unconsolidated, dense, caliche b
| fragments in matrix, dry OOO _
1 3127.50' ] Ol O B
5 __! Sandy Gravel: Light Gray (2.5Y 8/2), 5 j
_ uncpnsolidated, dry ]
312250' | 40— 10—
__{ Gravelly Sand: Light Gray (2.5Y 8/2), —
| very fine grained quartz sand, -
—| unconsolidated, dry ]
3117.50' Il
15 __| Sandy Grave!: Dull Yellow Orange 15 %
_{ {10YR 7/4), unconsolidated .
20— 20 —
. — N
3107.50 25 25 |
__i Gravelly Sand: Orange (7.5YR 6/6), .
1 very fine grained quartz sand, 4
—| unconsolidated i
30— 30 —|
3100.50' 920 _
__| Sand: Bright Brown (7.5YR 5/6), _{
| very fine grained quartz sand, _
3097.50" | 35— unconsolidated 35—
: Sand: Orange (7.5YR 6/6), very fine j
grained quartz sand, |
2 50° ] unconsolidated _
] 40 _| Total Depth: 40 Feet 40i
45— 45—
- — 50—
55— _J 55 —
] 60— 60
_
65 —q 65

Legend DateDrilled-  10/28/2011
“_Z_7 -Water Table (Time of Boring) Drilling Method - Air Rotary
— Drilled By - Scarborough Drilling
Logged By - J. Fergerson
Checked By - ). Fergerson

BH-4 Boring and Completion Log
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R360 Environmental Solutions
Avalon Disposal Facility
Eddy County, New Mexico

N 327 00' 10.59"
W 103° 43' 45.86"

I_Aarson 8o
ssociates, Inc.
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V:\PROJECTS\R360 Environmentaf\Avalon\BH-5.dwg, 8/8/2012 10:30:19 AM

Well Completion Record
Eti\;‘ (Slit;et 8:223 Lithologic Description _5} _§ §> ;’ Well Completion Detail
- § o P Location Data:
LG 5| N 32.000480389
cal ® ] W 103.731821840
- O (0] o
3107.50" 0 No Well Completed 0 —|
__| silt: Brown (7.5Y 4/4), very fine ML |
__{ grained quartz sand, dry
3104.50' a0 j
__| Caliche: Pinkish Gray {7.5Y 8/2 to Caliche]— | 1
___1 7/2), indurated to thin bedded, — ]
5 —{ moderately hard _—_—Z_Z 5 —
3099.50' 0 [/ _]
_| Gravel: Gray to Reddish Gray {5Y GW C ]
[ 5/1 to 5/2), quartzite pebbles el _—
10—] >30mm round 0 0 J
B BNe B
3 .0 -
16— N 15—
— IQZ:: |
] X U —
20— 0 20—
3085.50' 220 | -0 =
_ Sand: Pink (7.5Y 7/4), very fine sM O [ 7]
| grained quartz sand, poorly sorted, O _
25— slightly compacted to loose, dry OOO 25—
] O[O ]
] O _
| O OO _
— 30— 0 OT—— 30—
] O |
N o o -
_| & ]
35— P 35—
u ol [0 7
_ O _
] OOO
| 3067.50" |
40 __| Total Depth: 40 Feet 4Oj
45— 45—
50— 50—
55 — 55—
60— 60—
! 65— 65—
R360 Environmental Solution
Legend Date Drilled-  10/31/2011 ymental Solutions
"_Z77" -water Table (Time of Boring) Drilling Method - Air Rotary Avalon Dlsposal FaC|I|ty
— Drilled By - Scarborough Drilling Eddy County, New Mexico
Logged By - M. Larson N 32° 00' 10.59"
Checked By - M. Larson W 103 43' 45.86"
arson & .- . .
IAssocmtes, Inc. T
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V:\PROJECTS\R360 EnvironmentaNAvalon\BH-6.dwg, 8/8/2012 11:01:44 AM

Well Completion Record ]
Elev. (Feet| Depth . . . o o . .
AMSL) (Feet) Lithologic Description c‘?) _(% §> % Well Completion Detail
Q| O o Location Data:
3=l = | & N 32.003636368
£al 8 | o W 103.728585224
2ol O 1 Il Complet
| 3146.00' 0 No Well Completed 0|
_| silt: Brown (7.5YR 4/a), very fine ML ‘ l | | ]
3144.00' 20 —\ grained quartz sand, loose, dry —
N Caliche;— — ‘{
Caliche: Pinkish Gray (7.5YR 8/2 to L |
S 5 —1 7/2),indurated, moderately hard, }—“ 5 —
3140.00 60 ]
__| Sandy Grave!: Pinkish Gray to Light GW |.7.". 1 B
_| Brown (5YR 5/1 to 7.5YR7/2to ‘0 .
6/3), very fine to very caarse BN ]
10—1 grained quartz sand, quartzite O 10__J
—| gravel >30mm round, very poorly 0 —
— sorted G —
- RS _
1 15 = SEeY 15—
n 0 ]
- -0 —
20— 0 20—
— :30'1:-(.: -
I :16:;(.3 25—
- = .
3140.00' | 4o | 9 30—
__| Sand: Pink {(7.5YR 7/4), very fine to M Obo B
| very coarse grained quartz sand, ]
—| poorly sorted, dry, some clay Ol © ]
—! between 30-40 bo o _
1 35— O 35—
| O OO _
- B -
40 ol o 40
_| o .
7 O OO _
45— OC 45—
] Obo _|
7] OOO :‘
7] oL ]
55— O 55—
_ O OO _]
_ Ol O _
60— Ol—— 60—
: O ]
_ o 10 .
65— O 65—
_ O OO ]
. ol =
Legend X R360 Environmental Solutions
—_= Date Drilled - 10/31/2011 Avalon Di | Facilit
_Z_=" -water Table (Time of Boring) Drilling Method - Air Rotary vaton Uisposal Facill .Y
- Drilled By - Scarborough Drilling Eddy County, New Mexico
Logged By - M. Larson N 32° 00" 10.59"
Checked By - M. Larson W 103° 43' 45.86"
arson & .o g ,
IAssociotes, Inc. |
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. ]
Well Completion Record
Geolog. | Depth . . w | _ ¢ . )
Unit (Feet) Lithologic Description ;-;6, 8 §) _g Well Completion Detail
o 8 © (]
oE T &
= 2 a
Sz &80
o| © o
70 ] OO( 70i
_| A IO _
_ O « _
75— )qo 75—
] 3o |
] O K N
. . 3 1o -
3066.00' | g O K 80—
__| Sand: Reddish Yellow (5YR 4/4), SM bO
. _{ very fine to very_coarse grained ﬁ
_| quartz sand, poorly sorted, loose, N O 3
—{ dry, poorly cemented, very friable O OC
85 — below 90' Po — 85 :
] DO _
— >Po< _
90— )OOC 90—
. E
] O [ _
S o5 —] 2o 95—
. el N
] E & _
100— O — 100 —]
7 o ¢ N
_ P oO é ]
105 — P 105
” ) 10 7
] Eob( ]
] Ol K 7
10— >oo< 110 —j
ﬁ oK .
O —]
115—ﬁ Foo 15—
] gg OC _
3026.00' ] G 7
120 _| sand: Reddish Yellow to Reddish SM O 120
__| Brown (5YR 6/6 to 5/4), veryfine to O F
| very coarse grained quartz sand, X O C
—| poorly sorted, loose to poorly d
125 —— cemented )Oo 125
1 N 1O
- )OOC .
_| ok |
130 ] )oo ) 130 j
N (e _
] OOC
- 135 goo 135—
N o K .
] VR ]
3006.00' Total Depth: 140 Feet 9
Legend DateDrilled-  10/33/2011 R360 Environmental Solutions
__.:__ - Water Table {Time of Boring) Drilling Method - Air Rotary Avalon Disposal Facility
Drilled By - Scarborough Drilling Eddy County, New Mexico
Logged By - M. Larson N 32° 00" 10.59"
Checked By - M. Larson W 103° 43' 45.86"
I A arson & .-
ssoclates, Inc. |

BH-6 Boring and Completion Log Page 2 of 2 Environmental Consultants
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Well Completion Record
Elev. (Feet| Depth . . . . e . .
AMSL) (Feet) Lithologic Description 8 g §> :3” Well Completion Detail
o _8 o S Location Data:
2% 5 | x N 32005730219
€&l 8 o W 103.722166427
20| O o
3151.00' 0 No Well Completed 0
3150.00' 10 | Sift: Brown (7.5YR 4/4), very fine ML T 4
__\grained quartz sand, loose, dry Caliche| | ]
"] caliche: Pinkish White to Pinkish — _]
| Gray (5YR 8/2 to 7/2), indurated S ]
5 —| moderately hard, sandy, very fine "’—é 5 -
— grained quartz sand, dry —
10— S—— 10—
il —— ]
15— L yy— —
] o/~ 157
20— —/f— 20—
3129.00' 220 | —— _
_| sandy Gravel: Pinkish White to GW L. ]
__t Pinkish Gray {S5YR 8/2t0 7/2), SR _
25— quartzite pebbles to >30mm, round, oL O 25—
:1 very poorly sorted, very fine to Q. ]
coarse grained quartz sand el O —
N 0 ]
30 j U 30—
— 0 _
_ e N
3116.00' N ]
35 Sand: Pink (7.5YR 7/4),very fine SM O] 35 o
__| prained quartz sand, poorly sorted, opo —
—id —
i o 0 N
311100 | 40 O 40—
_| Silty Clay: Yellowish Red (SYR5/6t0 | CL / ]
_{ 6/6), very fine grained quartz sand, j
\ — poorly sorted, massive to thin /
3107.00 44.0 —\ bedded, firm _
45— 45—
_| Total Depth: 44 Feet .
_{ —d
50— 50 —
55— 55—
65 j 65—
R360 Envi i
Legend Date Drilled - 11/01/2011 0 ror)mental SO.|L:|tI0nS
727" - Water Table (Time of Boring) Drilling Method - Air Rotary Avalon Disposal Facility
- Drilled By - Scarborough Drilling Eddy County, New Mexico
Logged By - M. Larson N 32°00' 10.59"
Checked By - M. Larson W 103 43' 45.86"
I_Aorson [ -
ssociates, Inc.
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Well. Completion Record

Elev. (Feet{ Depth

. . s e . .
AMSL) (Feet) Lithologic Description S S § g Well Completion Detail
° § Qo 3 Location Data:
2% 5 | N 32.000512441
cg o [a) W 103.723917660
261 O o
3142.00" 0 No Well Completed 0 -—|
1.0 — Silt: Brown (7.5YR 4/4), very fine ML T ]
:1 grained quartz sand, loose, dry Caliche{ —
| caliche: Pinkish White to Pinkish —— ]
I | Gray(5YR 8/2 to 7/2}, indurated, L ]
5 —{ sandy, very fine grained quartz _'__é 5 ]
—| sand, moderately hard, dry |
10 q — — 10—
15— Ry 15—
3125.00' 170 ]
__| Sandy Clayey Gravel: Pinkish Gray ML ]
to Gray (5YR 7/2 to 5/1), very _
20-— coarse to fine grained quartz sand 20—
—| with quartzite pebbles >30mm, ]
—! round, interbedded with gypsum at _
—i 20", fibrous —
- |
25— 25—
30— 30—
_ |
— 1 35— 35—
3105.00" 70 _
| Clayey Sand: Reddish Brown (5YR SM ]
—_| 4/4), very fine grained quartz sand, OOO _
40 slightly moist, firm, interbedded 40—
j with alternating units of sand and OO _
—] silty clay & |
_ O O _
] bo " |
45 t 0l 45 ’“:
1 O O
a BO _
] OO
80— o o 50 J_
_ O _
. e
. O —
] O O 7
55 N 0O 55 ]
| OO _
. o o .
60 ] OOO 60 ]
7] 00 N
] O
—— 65— OOO 65—
] o e B
_ & _
_ O [ _
Ol
R360 Environmental Solutions
Legend Date Drilled-  11/01/2011 | . | Eacili
T_Z-77 - Water Table (Time of Boring) Drilling Method - Air Rotary Avalon Disposal Facility
— Drilled By - Scarborough Drilling Eddy County, New Mexico
Logged By - M. Larson N 32° 00’ 10.59"
Checked By - M. Larson W 103*43' 45.86"

aArson & v - g
I'Assocmtes, Inc. e

BH-8 Boring and Completion Log Page 1 of 2 Environmental Consulants
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Well Completion Record
Elev. (Feet| Depth . . . e . .
AMSL) (Feet) Lithologic Description 063 S §> g Well Completion Detail
oS o | &
oE! &
= 9 Q.
cRl B | o
D o [G) o
3072.00' 70 70—
Clayey Sand: Reddish Brown {5YR SM ]
_| a/a), very fine grained quartz sand, q (
_ slightly moist, firm, interbedded M O ]
—1 with alternating units of sand and )OOC ]
75— silty clay 0o 75—
] D OO A ]
. ¥ o .
80— )Oo( 80—
_ )Oo( N
2 o K N
85— goo 85—
_ o .
7 o K 7]
_ O ]
90— OOC 90—
7 o K 7
_ M O _
_ BO K ]
95— Oo 95—
_ LR ’ = ]
_ O K ]
(\] | OOC N
| 3042.00' 1
100 Total Depth: 100 Feet 100 _
105— 105 —
110— 110—
15— 115—|
- N
120 — 120 —
125 — 125-——
130 — 130—
135— 135 —
Legend ) R360 Environmental Solutions
o DateDrilled-  11/01/2011 . .
—Z-=" - Water Table (Time of Boring) Drilling Method - Air Rotary Avalon Disposal Facility
Drilled By - Scarborough Drilling Eddy County, New Mexico
Logged By - M. Larson N 32°00' 10.59"
Checked By - M. Larson W 103" 43'45.86"
IAorson & — )
ssociates, Inc. ]
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ETTL Engineers & Consultants Inc.

GEOTECHNICAL * MATERIALS * ENVIRONMENTAL

December 20, 2011

Mark Larson

Larson & Associates, Inc.

507 N. Marienfeld Street, Sfe. 200
Midland, Texas 79701

SUBJECT: R360-Bvalon LAl Project #:11-0131-01
Geotechnical Laboratory Testing

Dear Mr. Larson:

Enclosed with this letter is the geotechnical laboratory testing for the above referenced project that
you requested on samples delivered to ETTL’s Tyler lab. If you have any questions feel free to
contact us for additional information or testing.

As requested there has been no engineering analysis on the data presented.

Sincerely,

ETTL Engineers & Consultants Inc. _ C \M\l
Qywxgﬂwco@ﬁw‘/\ S

Owen B. Sanderson, E.I.T. Hermann Walka, P.E.
Project Manager Laboratory Manager
Home Office: Texarkana: Longview:
1717 East Erwin Strest 210 Besch Street 707 West Cotton Street
Tyler, Texas 75702-6398 Texarkana, Arkansas 71854 Longview, Texas 75604-5505
Office: (903) 595-4421 Office: (870) 772-0013 Office: (803} 758-0402
Fax; (803) 595-6113 Fax: (870) 216-2413 Fax; (903) 758-8245

SOCIETY MEMBERSHIPS: ACEC, TCEC. ASTM. T.CEL ASCE. TSPE. AILCHE. NSPE. ALCE. ACS. ACL AGC.




ETTL Engineers & Consultants Inc.

GEOTECHNICAL  MATERIALS * ENVIRONMENTAL % DRILLING % LANDFILLS

Laboratory Compaction Characteristics of Soil Using Standard Effort ASTM D 698

Project Information
Project: R360-Bvalen LAI Project # 11-0131-01
Client/Arch./JEngr.: Larson & Associates, Inc.
Contractor: Not Given
Job No.: G 36569-11

Sample Information
Boring No: BH-6
Sample No.:l Bulk-1 |Depth (£} 350 1t
Material Origin: New Mexico Dafe Sampled: _ 11/1/2011
Sampling Info. provided By: RULAJF
Material Description: Light Brown Silty Sand, (SM)
Sampled By: RULJF

Technician: Qwen Sanderson Test Date:  12/6/2011
Test Data
Maximum Dry Density:| 1074 bt Method
Optimum Moisture Content:| 15.0 (%) A
Classification LL N/P -200 Sieve 21%
SM PL N/P +40 Sieve 1%
Pl N/P +4 Sisve 0%
Proctor Data
5 -
% Moisture “{‘E;;j"y ASTM D-698 Proctor Plot
16.4% 106.5 % Moisture
8.0% 9.0% 10.0% 11.0% 12.0% 13.0% 14.0% 15.0% 16.0% 17.0% 18.0% 19.0%
12.5% 108.0 o i : :: i
13.8% 107.0 = | Wt ]
Foi i i B 5
18.2% 102.6 107.0 [ ¢ 5 l
X i v
1 : [H : :
: 1 H :
£ 1060 | I : A
£ f ;
2 | 1l
z i 4 i
2 105.0 | b L
I L 1
5 :
8 [ :
104.0 3

103.0 F
; \

1020 L
Respectiully Submitted
7
Hermann Walka, P.E.
1717 East Erwin
Tyler, Texas 75702
-, 210 Beech Strest 903-595-4421 Phone 707 West Collon Street
- Texarkana, AR 71854 . 903-595-6113 Fax . Longview, Texas 75604-5505

870-772-0013 Phone 903-758-0915 Phone
870-216-2413 Fax www.ettlinc.com 903-758-8245 Fax




ETTL Engineers & Consultants Inc.

GEOTECHNICAL % MATERIALS % ENVIRONMENTAL * DRILLING * LANDFILLS

HYDRAULIC CONDUCTIVITY DETERMINATION
FLEXIBLE WALL PERMEAMETER - CONSTANT VOLUME

(Mercury Permometer Testy ASTM D 5084

Project : R360-Bvalon LAl Project #: 11-0131-01
Date: 12/15/2011 Panel Number : P-4
Project No.: G 36569-11 Permometer Data
Borlng No:  BH-6 a,= 0031416 cm” Seheccuyto | Equitbrion 17 e’
R —_——
Sample: Bulk-1 a,= 0.767120 cm® beglantng  [Plpet Rp 6.7 cm
S E——
Depth {ft):  25' M= 0.030180 C=0.000431384 Annulus Ra 15 cm
Other Location;  35' M, = 1.040853 T= 0201511853
Materizl Description : Light Brown Siity Sand, (SM)
SAMPLE DATA
Wet Wi, sample + ting or tare : 63573 g
Tare or ring Wt.: 0.0 g Before Test After Test
Wet Wt of Sample : 53573 g Tare No.: T-23 Tare No.: T-7
Diameter 277 in 7.03  om? Wet Wt.+lare: 797.18 WetWt+sre 77453
Length: 2.73 in 693 com Dry Wt Hare: 705.18  DryWiHare: 681.17
Area: 602  in"2 38.85  om? Tare Wi; 140.27  Tare WL _ 221.20
Volume : 1643 3 262.30  om® Dry Wt.: 564.91  DryWt. 459.97
UnitWe.(wet): 12413 pef 4,99  glom®™ Water Wi 92 Walerwt: _ 9336
Unit Wt.(dry): 106.75  pef 111 glem® % moaist.: 16.3 % moist.: 20.3
Specific Gravity: 2,63 Max Dry Density(pef} = 1074 OMC = 15
%ofmax=__ 894 +/- OMC = 1.29
Calculated % saturation: 99.3 Vold ratio (8) = 0.54  Porosity {n)= 0.35
TEST READINGS
Z{Mercury Helght Difference @ t;): 30 com Hydraullc Gradient = 5.48
Date elapsed t z AZp temp a k Kk
_{seconds) {plpet@t) (cm} (deg C) (tempcorr)  (cm/sec) {ft/day} Resst="*
1211272011 2 3.5 1.094783 25 0.889 9.03E-05 2.56E-01
121122011 4 3 1.594783 25 0.889 8.69E-05 246E-01
12/12/2011 6 2.5 2.094783 25 0.889 8.89E-05 2.52E-01
124122011 8 2.2 2.394783 25 0.889 8.34E-05 2.36E-01
SUMMARY
Ka= 8.74E-05 cmyfsec Acceptance criteria = 25 %
ki vm
k1= 9.03E-05 cm/sec 33 % Vm= |ka-ki| x100
k2= 8.69E-05 crsec 0.5 % ka
k3=  B.89E-05 cm/sec 1.7 %
k4= B834E-05 cnvsec 45 %
Hydraulic conductivity k= 8.T74E-85 cm/sec 2.48E-01 ftday
Vold Ratio a= 0.54
Porosity n= 0.35
Bulk Dansity y= 199  grem® 124.1 pef
Water Content W= 0.28 cm’fem®  { at 20 deg C)
Intrinsic Permeability k= 8.95E-10 cm? ( at20deg C})
Liquid Limit L N/P Respectfully Submitted,
Plastic Limit PL N/P N
Plasticity Index P1 N/P % (A/(q,(/\,—\l
- 200 Steve 211 |% -
+ No 40 Sieve 10 |% Hermann Walka, P.E.
+ No 4 Sleve 0.1 |%
1717 East Erwin
Tyler, Texas 75702
%10 Beech %%7[1354 903-535-4421 Phone 707 West Cotton Strest
exackana, g Longview, Texas 75604-5505
870-772-0913 Phona 903-595 6113 Fax o Gs-758 0915 Phona

www.ettlinc.com




ETTL Engineers & Consultants Inc.

GEOTECHNICAL * MATERIALS % ENVIRONMENTAL * DRILLING * LANDFILLS

Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis ASTM D 6913
Method B

Project Information
Project: R 360-Bvalon LAl Project #: 11-0131-01
Client/Arch./Engr.: Larson & Associates, Inic.
Contractor: not given
Job No.: G 3659-11

Sample Information
Boring No: BH-6
Sample No.: Bulk-1 Depth: 35.0 ft Date Sampled:  10/31/20%1
Material Origin: New Mexico
Sampling Info. provided By: RULJJF
Material Description: Light Brown Siity Sand, (SM)
Sampled By: RULIJF

Technician: Qwsn Sanderson -~ TestDate: 11/29/20114
Test Data
Accumulated
. Sieve Size . Sample Sample
Sieve Number (mm) Mass Retained Retained (%) Finer (%)
(grams)
3" 75 0.00 0.0 100 .
A 375 0.00 0.0 100 Sample Properties
3/4" 19 0.00 0.0 100 L.L. P.L. P.l.
172" 12.50 0.00 0.0 100 N/P N/P N/P
3/8" 9.50 0 0.0 100 D 10 (mm)= N/A
No. 4 4.75 0.36 0.1 99.9 D 15 (mm)= N/A
No. 10 2,00 0.76 0.3 99.7 D 30 (mm)= 0.1056
No, 40 0.425 3.24 1.4 98.9 D 50 (mm)= 0.1426
No. 80 0.250 29.57 9.9 90.1 D 60 (mm)= 0.1645
No. 100 0.150 139.5 46.6 53.4 D 85 (mm)= 0.2328
No. 140 0.108 209.16 69.9 30.1 Cu= N/A
No. 200 0.075 237.8 795 20.5 Co= N/A
Shape of Particles: Rounded
Hardness of Particles: Hard

Sample Washed over No. 200 Sieve
Starting Dry Weight: 299.24 grams

Respectfully Submitted

H;ermann Walka, P.E.

1717 East Erwin

210 Beech Street
Tyler, Texas 75702 707 West Cotton Street
g%a;;gn&g}?#sa: 71854 903-595-4421 Phone Longview, Texas 75604-5505
~fie on ‘ » 903-595-6113 Fax 903-758-0915 Phone

870-216-2413 Fax " www.ettlinc.com ' 903-758-8245 Fax




ETTL Engineers & Consultants Inc.

GEOTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

Dia.
Sieve No. % Finer
[ ] - L] Ll - (mm)
Particle Size Distribution Curve ASTM D 6913 o TR
1120 | 37.500 | 100
100 Aot a , — a4 | 10000 | 100
@ S R = L 12 | 12500 | 100
90 : = z S— % 3/8" 9.500 | 100
= 2 No.4 | 4750 | 999
& No.10 | 2.000 | 997
80 = No.40 | 0425 | 98.9
! No.60 | 0.250 | 90.1
70 ! No.100 | 0.150 | 534
T 1! No. 140 | 0,106 | 30.1
= " No.200 | 0.075 | 20.5
w 60 )
= ¥
2 3 .
(7] \
50 ; %;
?_:o A Y Sample Properties
a 40 A Shape of Particles
g ! Rounded
- , i Hardness of Particles
5 30 L Hard
g X LL. N/P
o 20 — P.L. N/P
2 P.l, N/P
: N | Dgs 0.233
10 : : = D 0.1645
: | Dy 0.1426
: , Dao 0.1056
0 Dys N/A
100.000 10.000 1.000 0.100 0.010 0.001 Dyg N/A
. . (& N/A
Particle Size (mm) T NA
PROJECT NAME: | R 260-Bvalon LA! Project #: 11-0131-01 Boring No Sample | Depth Description and Classification Technician
Client: Larson & Associates, Inc. ) No. (ft) Light Brown Silty Sand, (SM) Owen Sanderson
ETTL inc. Job # G 3659-11 BH-6 Bulk-1 35.0 ’ Date:]  11/29/11




ETTL Engineers & Consultants Inc.

GEOTECHNICAL * MATERIALS % ENVIRONMENTAL * DRILLING % LANDFILLS

ASTM D 4546 One-Dimensional Swell or Settlement of Cohesive Soils, Method A/B

Project information
Projecl: R360-Bvalon LAl Project #: 11-0131-01
ClientArchJENgr: Larson & Associates, Inc.
Conlractor: Not Given
Job No: G 3659-11

Sample lnformation

Boring No: BH-6 Date Sampled:  10/31/2011
Sample No: Bulk-1 Depth: 35 ft

Material Origin: New Mexico
Sampling Info. provided By: RUL/JF
Material Description: Light Brown Silty Sand, (SM)
Sampled By: RULLF

Preparation Technician: Chris Wall Start Date:  12114/2011
Techniclan: Chris Wall Finished Date;  12/19/2011
Test Dafa '
Initial Sample Data Final Sample Data Alterberg Limits
Wi, of mold + Wet Wt 176.91 191,99 larams L.L. P.L.
W, of mald: 68.67 68.67 grams N/P N/P
Wet Wt. of sample: 108.24 123.32 grams P.L -200%
Dry Wt. of sample: 100.83 100.83 grams NP 21.1
Height of sample: 0.7850 0.7853 inches Hand Penetramoter (TSF}
Diameter of sample: 2.5000 2.5000 inches
Area of sample: 4.5088 4,9088 in
Volume of sample: 3.8534 3.8548 in® Testing Condition
3 . 0, 0,
Degree of Saturation: 29.2% 88.6% Remolded D-698
Wet Unit Weight: 107.0 1219 pef
Dry Unit Weight: 99.7 99.6 pef
Moisture Content: 7.3% 22.3%
Percent Swell {%): 0.0 I Restraining Pressure (PSF):‘ 125
o Vertical Deformation vs. Time Percent Sweli vs. Vertical Stress
.000 01
o000 Il I | |
| | TOMCLICTm | oo
T 0.000 Dhe—LeLad it =
= ] “{ : 2 00
& 0000 Y =
'é 0.000 “ " | N ‘ € oo
";} 0.000 f H ’ Al 0.0
0.000 l [ | ‘ l ”J 00
0.1 1 10 100 1000 10000 100 1,000
LOG TIME {miin) Restralning Pressure (PSF)

* Sample does not represent a potential to swell.
Respectfully Submitted,

Hermann Walka, P.E.

1717 East Erwin
210 Beech Street Tyler, Toxas 75702 707 West Cotton Street
Texarkana, Arkansas 71854 903-595-4421 Phone Longview, Texas 75604-5505
870-772-0013 Phene 903-595-6113 Fax ©03-758-0915 Phone

870-216-2413 Fax 903-758-3245 Fax

www.ettlinc.com




ETTL Engineers & Consultants Inc.

GEOTECHNICAL * MATERIALS * ENVIRONMENTAL % DRILLING * LANDFILLS

Specific Gravity of Soils by Water Pycnometer, ASTM D 854

Profect Informatfon

Project: R360-Bvalon LAl Project #: 11-031-01

ClientfArch/Engr.: Larson & Assaciatss, Inc.

Contractor: nof given

Job No.: G 3659-11

Sample Information
Boring No: BH-6

Sample No.: Bulk-1

Depth: 350 ft Date Sampled:

Material Origin: New Mexico

Sampling Info, provided By: RULIJF

Material Description: Light Brown Silty Sand, {SM}

Sampled By: RULJF

Technician: Qwen Sanderson

Test Data

Method: B

{Method A) Molsture Content of

Materlal passing No. 4 Sieve

Sample Split over No. 4 sleve

117112011

Test Dale: _ 11/30/2011

Pan #] 116 Starting Sample Mass: 299.24 grams
Tare mass (g): 30.11 Mass Retianed on No. 4 Sieve: 0.36 grams
Wet mass + Tare (g): 77.8 Precent Retained on No. 4 Sleve: 0.1%
Dry mass + Tare (g): 77,29
Moister Content: 1.1%
Specific Gravity of Material Passing No. 4 Sleve
#rDry Mggams  Bottle # Tt €e0.0) Mp (grams) Ve my Pugt ey | Ovenny Mg tramsy (Mot @am9] Mpst arame) SG,
100.00 #4 21.68 186.75 499.33 0.9978 100.00 684.0 745.86 2.629
Respectfully Submitted
(/?\J(-;\/(/\/\l
Hermann Walka, P.E.
1717 East Erwin
Tyler, Toxas 75702
210 Beech Street 707 West Cotton Street
Texarkans, Arkansas 71854 O e Thane Longview, Texas 75604-5505
870-772-0013 Phone 903-758-0915 Phone

870-216-2413 Fax

wwiwvettline.com

603-758-8245 Fax

11135 IO i Y



ETTL Engineers & Consultants Inc.

GEOTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING ** LANDFILLS

Laboratory Compaction Characteristics of Sail Using Standard Effart ASTM D 698

Project Information
Project: R360-Bvalon LAl Project # 11-0131-01
Client/Arch./Engr.: Larson & Associates, Inc.
Contractor: Not Given
Job No.: G 3659-11

Sample Information
Boring No: BH-7
Sample No.:l Bulk-1 IDep(h (fty: 250 ft
Material Qrigin: New Mexico Date Sampled: 11/1/2011
Sampling Info. provided By: RUL/JF
Material Description: Grayish Light Brown Silty Sand, (SM)
Sampled By: RULIE

870-772-0013 Phone
870-216-2413 Fax www.ettlinc.com

Technician: Todd Sliger Test Date: 12/17/2011
Test Data
Maximum Dry Density:| 117.8 @5 Method
Optimum Moisture Content:} 11.3  |(%) A
Classification tL 0 -200 Sigve 20%
SP-SM PL 0 +4( Sieve 57%
Pl 0 +4 Sleve 9%
Proctor Data
Dry Densit
% Moisturs "(’Ib ;t“aj‘y ASTM D-698 Proctor Plot
75% | 1143 " Mofsture
70% 80% 90% 100% 11.0% 12.0% 130% 140% 150% 160%
9.8% 117.1 120.0 — R e e i
11.7% 117.7 - ‘ P
14.0% | 1155 Moo b ; L ]
15.8% 1131 i .1
{ i ] :
1180 | | L
! [ 1 )
z L HEE i
FRALE S / : : :
% 1160 | | i
g8 i
E 1150 -
;
1140 |
113.0 |
112.0 L
Respectfully Submitted
(_9:_, 6&/{.&/{/\/\.)
Hermann Walka, P.E.
1717 East Erwin
Tyler, Texas 75702
210 Beech Street 903-595-4421 Phone 707 West Cotten Street
. Texarkana, AR 71854 903-595-6113 Fax Longview, Texas 75604-5505

903-758-0915 Phone
203-758-8245 Fax




ETTL Engineers & Consultants Inc.

GEOQOTECHNICAL % MATERIALS % ENVIRONMENTAL * DRILLING ¥ LANDFILLS

HYDRAULIC CONDUCTIVITY DETERMINATION
FLEXIBLE WALL PERMEAMETER - CONSTANT VOLUME
(Mercury Permometer Test) ASTM D 5084

Project: R360-Bvalon LAl Project # 11-0131-01
Date: 12115/2011 Panel Number : 4 .
Project No.: G 3859-11 Permometer Data
Boring No.: BH-7 ap = 0.031416 cm2 S‘F‘ﬁp"‘:{;‘:‘g‘“ Equibrium 1.7 cm3
Sample: Bulk 1 aa= 0.767120 cm2 beginal Pipet Rp 6.7 cm3
Depth (ft): 25.00 M1 = 0.030180 C= 0.000436515 Annulus Ra 1.5 cm3
Other Location; M2 = 1.040953 T= 0201511953
Materlal Description : Grayish Light Brown Siity Sand, (SM)
SAMPLE DATA
Wet Wt sample + ring or {are : 598.79 g
Tare or ring Wt.: 00 g Before Test After Test
Wet Wt of Sample : 598.78 ¢ Tare No.: T-20 Tare No.: T-14
Diameter : 2.79 in 709  em2 Wet Wt +ara: 72310 WetWittare_ 815.68
Length : 2.83 in 719  c¢cm Dry Wi Hare: 645.84 DryWiHare:  737.97
Area: 6.12 in*2 39.47 com2 Tare Wt: 160.25  Tare Wt 221,16
Volume : 17.33 in"3 283.93 emd Dry Wt.: 485,59  bry Wt 516.81
Unit Wt (vet): 131.60  pct 241 glem*3 Water Wt: 77,26 waterwt: 77.71
Unit Wt.(dwy): 113.54 _ pcf 182 glem*3 % moist.: 15.9 % moist.: 16.0
Specific Gravity: 2.67 _ Max Dry Density(pcf) = 117.8 OMC = 113
%ofmax=__ 864 +-OMC = 4.61
ulated % saturation: 85.8 ‘oidratio(s) = 0.47  Porosity {n)= 0.32
28T READINGS
Z1(Mercury Height Difference @ t1): 5.2 em Hydraulic Gradient = 9.05
Date elapsed t Z AZn temp o K k
(seconds) (pipet@1t) {ecm) (degC)  (tempcor)  (cmfsec) {ft/day) Reset=*
12113/2011 570 5.7 0.862485 25 0.889 1.47E-07 4.16E-04
12/13/2011 660 58 1.062485 25 0.889 1.42E-07 4.02E-04
12/13/2011 750 5.5 1.162485 25 0.889 1.38E-07 3.92E-04
12/13/2011 840 5.4 1.262485 25 0.889 1.36E-07 3.85E-04
SUMMARY
ka = 1.41E-07 cm/sec Acceplance criteria = 25 %
ki Vm
k1= 1.47E-07 cm/fsec 44 % Vm= |ka-ki] x100
k2= 1.42E-07 cm/sec 08 % ka
k3= 1.38E-07 cm/sec 17 %
k4 1.36E-07 cmi/sec 35 %
Hydraulic conductivity k= 141E-07 cmisec 3.98E.04 fi/day
Void Ratio e= 0.47
Porosity n= 0.32
Bulk Density = 211 gfcm3 131.6 pef
Water Content W= 0.29 em3/cmd  ( at20 deg C)
Intrinsle Permeabllity kint=  1.44E<12 cm2 { at20 deg C)
Liquid Limit  LL N/P Respectiully Submiited,
Plastic Limit PL N/P y
Plasticity Index Pt NP (.5/2{ (it
-200 Sieve 1968 |%
+ No 40 Sleve 57.2 |% Hermann Walka, P.E.
+ No 4 Sleve 88 {%
1717 East Ervin
210 Beech Street T¥lor, Toxas 76702 707 West Cotton Street
903-596-4421 Phone fest Cofton Stree
Texarkana, AR 71854 ¥ Longview, Texas 756045505
§70-772-0013 Phone 903-555.6113 Fax N 803.768.0915 Phona

870-216-2443 Fex

wwew.eitline.com

903-758-6245 Fax
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ETTL Engineers & Consultants Inc.

GEOTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING % LANDFILLS

Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis ASTM D 6913

Project Information

Method B

Project: R 360-Bvalon LAl Project #: 11-0131-01
Client/Arch./Engr.: Larson & Assoclates, Inc.
Contractor; not given
Job No.: G 3659-11
Sample Information
Boring No: BH-7
Sample No.: Bulk-1 Depth: 25.0 ft Date Sampled:  11/1/2011
Material Origin: New Mexico
Sampling Info. provided By: RUL/JF
Material Description: Grayish Light Brown Silty Sand, (SM)
Sampled By: RULIJF
Technician: Owen Sanderson Test Date:  11/28/2011
Test Data
Accumulated
Sieve Size . Sample Sample
Sleve Number (mm) Mass Refained Retained (%) Finer (%)
{grams)
3" 75 0.00 0.0 100 .
A 375 0.00 0.0 100 Sample Properties
3/4" 19 0.00 0.0 100 L.L. P.L. P.l
112" 12.50 0.00 0.0 100 N/P N/P N/P
3/8" 9.50 1.15 0.3 99.7 D 10 (mm)= N/A
No. 4 4.75 32.39 8.6 .4 D 15 (mm)= N/A
No. 10 2.00 113.79 30.3 69.7 D 30 (mm)= 0.2150
No. 40 0.425 214.78 57.2 42.8 D 50 (mm)= 0.6442
No. 60 0.250 255.48 68.1 31.9 D 60 (mm)= 1.1456
No, 100 0.160 280 74.6 254 D 85 (mm)= 3.6844
No. 140 0.106 292.85 78.1 21.9 Cu= N/A
No. 200 0.075 301.33 80.3 19.7 Ce= N/A
Shape of Particles: Angular
Hardness of Particles: Hard
Sample Washed over No, 200 Sieve
Starting Dry Weight: 375.31 grams
Respectfully Submitted
2l
Hérmann Walka, P.E.
1717 East Erwin
210 Beech Street
Tyler, Texas 75702 707 West Cotton Street
Texarkana, Arkansas 71854 .
870-772-0013 Phons 903-595-4421 Phone Longview, Texas 75604-5505

870-216-2413 Fax

903-595-6113 Fax
www.ettlinc.com

803-768-0315 Phone
903-758-8245 Fax




ETTL Engineers & Consultants Inc.

GEOTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

) Dia, )
Sieve No. % Finer
- L ] [ ] ] [ ] (mm)
Particle Size Distribution Curve ASTM D 6913 S . N
1-1/2" | 37.500 | 100
100 o0 e 5 i ] i 34" | 49.000 | 100
= e~ T g ’ 1/2* | 12500 | 100
90 . - : 38" | 9500 | 997
Y : No.4 | 4750 | 914
Y No.10 | 2000 | 69.7
80 A - No.40 | 0425 | 42.8
kY : No.60 | 0.250 | 31.9
70 ! No. 100 | 0.150 | 25.4
< o : No. 140 | 0.106 | 21.9
< S No.200 | 0.075 | 19.7
a 60 ; z—
>
X ;
w i N
50 ~
%D Sample Properties
b Shape of Particles
"
&’ 40 ’ AN Angular
E £ \%\ Hardness of Particles
a 30 . Hard
5 S LL. NP
a 99 P — 7 P.L. N/P
Aﬁ_ P.. N/P
-z _‘§ Dygs 3.684
10 ; i Dgg 1.1456
-— , Ds, 0.6442
| : 1 Dag 0.2150
0 D5 N/A
100.000 10.000 1.000 0.100 0.010 0.001 Dqg NIA
- - Cy N/A
Particle Size (mm) T, NA
PROJECT NAME: | R 360-Bvalon LAl Project #: 11-0131-01 Boring No Sample | Depth Description and Classification Technician
Client: Larson & Assodiates, Inc. ) No. (ft) . . Owen Sanderson
ht
ETTL Inc. Job # G 3659-11 BH-7 Bulk-1 25.0 Grayish Light Brown Siity Sand, (SM) Date:]  11/29/11




ETTL Engineers & Consultants Inc.

GEOTECHNICAL % MATERIALS * ENVIRONMENTAL * DRILLING % LANDFILLS

ASTM D 4546 One-Dimensional Swell or Ssttlement of Cohesive Soils, Method A/B

Project Information

Project
Client/Arch./Engr:

: R360-Bvalon LAI Project #: 11-0131-01

. Larson & Assoclates, Inc.

Contractor: Not Given

Job No: G 3659-11
Samptle Information
Boring No: BH-7 Date Sampled: 117472011
Sample No: Bulk-1 Depth: 25 it
Materiaf Origin: New Mexico
Sampling info. provided By: RUL/JF
Material Description: Grayish Light Brown Silly Sand, (SM)
Sempled By: RULIJF
Preparation Technician: Chris Wall Start Date:  12/14/2011
Technician: Chris Wall Finished Date:  12/19/2011
Test Data
Initial Sample Data Final Sample Data Afterberg Limits
Wt of mold + Wet Wt: 180.21 19246 gcams L.L. P.L.
Wt, of mold: 63.76 83.76 grams N/P N/P
Wat Wt. of sample: 116.45 128.70 {orems P.1, -200%
Dry Wt. of sample: 110.94 110.94 grams N/P 19.6
Height of sample: 0.7650 0.7651 linches Hand Penetromoter {TSF)
Dlameter of sample? 25000 2.5000 inches
Area of sample: 49088 4.088 n”
Volume of sample: 3.7552 3.7557 in® Testing Condition
Degree of Saturation: 27.6% 88.9% Remolded D-698
Wet Unit Weight: 118.1 130.5 pef
Dry Unit Weight: 112.5 112.5 ncf
Moisture Confent: 5.0% 16.0%
Percent Swell (%) 0.0 l Restraining Pressure (PSF): ! 125
0000 Vertical Deformatlon vs, Time o Percent Sweli vs. Vertical Stress
o ! I H n o0
= g'ggg R I _ a0
E 0.000 I \ [ UT_,;' 00
2 o000 ! N, ! Z oo
§ 0.000 ]L I 0o
8 oo ’} | I il o
0.000 0.0
01 1 10 100 1000 10000 100 1,000
LOG TIME {min}) Restralning Pressure {PSF}
* Sample does nat represent a potential to swell,
Respectfully Submilted,
Hermann Walka, P.E.
1717 East Erwin
210 Beech Street Tyler, Texas 75702 707 West Cotton Strest
Texarkana, Arkansas 71854 903-595-4421 Phone Longvlew, Texas 75604-5505
870-772-0013 Phone 903-758-0915 Phone

903-595-6113 Fax
www.ettlinc.com

903-758-8245 Fax




ETTL Engineers & Consultants Inc.

GEOTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

Specific Gravity of Soils by Water Pycnometer, ASTM D 854
Project Information
Project: R360-Bvalon LAl Project #: 11-031-01
Client/Arch./Engr.: Larson & Assoclates, Inc.
Cantractor: not given
Job No.: G 3658-11

Sample Information
Boring No: BH-7
Sample No.: Bulk-1 Depth: 250 ft Date Sampled:  11/1/2011
Material Origin: New Mexico
Sampling Info. provided By: RULAF
Material Descdplion: Grayish Light Brown Silty Sand, (SM)
Sampled By: RULUJF
Techniclan: Qwen Sanderson

TestDate:  11/30/20%1

Test Data
Method: B
(Mathod A) Moisture Content of
Material passing No. 4 Sieve Sample Split over No. 4 sieve
Pan #] 24 Starsting Sample Mass: 375.31 grams
Tare mass (g): 31.79 Mass Retianed on No. 4 Sieve: 32.39 grams
Wet mass + Tare (g): 61.63 Precent Retained on No. 4 Sieve! 8.6%
Dry mass + Tare (g): 61,28
Moister Content: 1.2%
Specific Gravity of Material Passing No. 4 Sleve
Alr Dry Ms {grams) Bottle # Tt {deg.C} Mp (grams} Vp {mL) Pw,t {g/mt) | OvenDry MS {orams} Mpw.l (grams}, Mpﬁ\S,l (grams} SGg
75.00 #3 21.97 179.88 499.23 0.9978 75.00 678.0 724.91 2.670
Respectiully Submitted
:‘; . 6\/(9./(/\/\}
Hermann Walka, P.E.

1717 East Erwin
210 Beech Streat oplion Texas 19702 707 Wes! Cotton Street
Texarkana, Arkansas 71854 601.595.6113 Fax Longview, Texas 75604-5505
970-772-0013 Phone www.ettiine.com 203-758-0915 Phone

* " 903-758-8245 Fax

870-216-2413 Fax




ETTL Engineers & Consultants Inc.

GEOTECHNICAL % MATERIALS * ENVIRONMENTAL > DRILLING % LANDFILLS

Laboratory Compaction Characteristics of Soil Using Standard Effort ASTM D 698

Project Information
Project: R360-Bvalon LAl Project #: 11-0131-01
Client/Arch./Engr.: Larson & Associates, Inc.
Contractor: Not Given
Job No.: G 3659-11

Sample Information
Boring No: BH-8
Sample No.:| Bulk-1 lDepth (ft):  25.0 fi.
Material Origin: New Mexico Date Sampled:  11/1/2011
Sampling Info. provided By: RULAJF
Material Description: Brown Clayey Sand with gravel, (SC}

Sampled By: RULAF

Technician: Owen Sanderson Test Date:  11/29/2011
Test Data
Maximum Dry Density:] 121.6 |45 Method
Optimum Moisture Content:| 10.7 ) B
Classification LL 50 -200 Sieve 21%
SC PL 24 +40 Sieve 55%
PI 26 +4 Sieve 31%
Proctor Data
% Molsture D’Zf;t';;'ty ASTM D-698 Proctor Plot
84% | 1200 % Wolsturo
10.0% 1213 124.07.0% 80% 9.0% 10.0% 11.0% 120% 13.{02%. 14'-0‘.% =15.'0% 16.0% .17.0%

i

124% | 1214 ; N
15.1% | 115.1 ;
16.0% 112.9 1220 [

T Do !

iy
N
Q
<

£ i I i
z : | ;
9 1180 | ‘ :~ ‘ ‘
H i
a
2
a
116.0 -
114.0 | \
1120 L
Respectiully Submitted
Hermann Waltka, P.E.
1717 East Erwin
Tyler, Texas 75702
210 Besch Street . 903-595-4421 Phone 707 West Cofton Street
_Texarkana, AR 71854 ) ) 903-595-6113 Fax ) ~ Longview, Texas 75604-5505

870-772-0013 Phone 903-758-0915 Phone
870-216-2413 Fax www.ettlinc.com 903-758-8245 Fax




ETTL Engineers & Consultants Inc.

GEOTECHNICAL * MATERIALS % ENVIRONMENTAL % DRILLING % LANDFILLS

HYDRAULIG CONDUCTIVITY DETERMINATION
FLEXIBLE WALL PERMEAMETER - CONSTANT VOLUME
{Mercury Permometer Test) ASTM D 5084

Project : R360-Bvalon LAl Project #; 11-0131-01
Pate; 12/15/2011 Pane! Number : P-4
ProjectNo.: G 3659-11 Permometer Data
BoringNo.:  BH-8 a,= 0031416 em” Shmerouy> | Equibrium 1.7 cm®
. T
Sample:  Bulk-1 a,= 0767120 om’ beginaing | Pipet Rp 6.7 cm
—
Depth (ft): 28 M= 0.030180 C= 0.000431384 AnnulusRa 1.5 cm
Other Location: M= 1.040853 T= 0.201511953
taterial Description : Brovm Claysy Sand with gravel, {SC)
SAMPLE DATA
Wet Wt, samiple + ring or tare : 57321 g
Tare orring Wt.: 0.0 g Before Test After Test
Woet Wt: of Sample : 57321 ¢ Tare No.: T8 Tare No.: T-2
Dlameter s 276 In 7.1 om® Wet We.are: 891,60  WetWtHars_786.90
Length : 2.76 In 701 com Dry Wt.+tare: 79298  DryWt+tare: 707.70
Area; 5.99 n*2 3863  cm? Tare Wt: 22188 TareWt: _ 216.90
Volums : 16.51 in"3 270.58  em’ Dry wt.: 5711 Dry Wt.: 490.8
Unit Wiwet): _ 13218 pet 242 glem® Water W 98.62  WaterWi: _ 79.2
Unit We.(dry): 11272  pcf 181 glem® % molst.: 17.3 % molst.: 16.1
Specific Gravity: 2,67 Max Dry Density(pcf) = 121.6 OMGC = 10.7
% of D-698 max=_ 927 +-OMC = 6.57
Calculated % saturation; 80.3 Void ratlo (e} = 0.48  Porosity (n)= 0.32
TEST READINGS
Z(Mercury Helght Difference @ t,): 5.2 cm Hydraulic Gradlent = 8.29
Date elapsed t zZ AZp temp o k k
{seconds) {pipet@t) (cm) {deg G} {temp cor)  (cm/sec) (R/day) Reset=*
12/5/2011 2100 4.5 2.162485 24.5 0.899 1.06E-07 3.02E-04
121512011 2280 4.4 2.262485 24.5 0.899 1.04E-07 2.96E-04
121512011 2460 4.3 2.362485 245 0.899 1.03E-07 2.91E-04
121612011 2640 4.2 2.462485 24.5 0.899 1.01E-07 2.88E-04
SUMMARY
ka= 1.04E-07 cr/sec Acceptance criteria = 25 %
K Vm
ki= 1.06E-07 cmfsec 26 % Vm= |ka-ki| x100
k2= 1.04E-07 em/sec 0.6 % ka
k3 = 1.03E-07 cmfsec 1.0 %
k4 = 1.01E-07 cm/sec 22 %
Hydrautle conductivity k= 1.64E-07 cm/sec 2.94E-04  fuday
Vold Ratio e= 0.48
Porosity n= 032
Bulk Denslty y= 212 glem® 1322 pof
Water Content W= 0.31 cm’/em®  { at20deg C)
intrinsic Permeabllity kp= 1.06E-12 om? { at20 deg C)
tiquid Limit UL 50 Respecifully Submitted,
Plastic Limit  PL 24 :
Plastlcity Index Pl 26 {4 . C&Aﬁx/(/\/\l
- 200 Sieve 207 % -
+ No 40 Sieve 550 |% Hermann Walka, P.E.
+ No 4 Sleve 31.0 (%
1747 East Erwin
Tyler, Texas 756702
ey s sisdiztpore ot
p . ongvlew, lexas
870-772:0013 Phone 9035956113 Fax S 6037680915 Phons

wwvs.ettline.com




ETTL Engineers & Consultants Inc.

GEOTECHNICAL * MATERJALS * ENVIRONMENTAL * DRILLING % LANDFILLS

Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis ASTM D 6913
Method B

Project Information
Project; R 360-Bvalon LAl Project #: 11-0131-01
Client/Arch./Engr.: Larson & Assoclates, Inc.
Contractor; not given
Joh No.: G 3659-11

Sample Information
Boring No: BH-8
Sample No.: Buik-1 Depth: 25.0 ft Date Sampled:  11/1/2011
Material Origin: New Mexico
Sampling Info. provided By: RUL/JF
Material Description: Brown Clayey Sand with gravel, {SC)
Sampled By: RUL/JF

Technician: Cwen Sanderson Test Date:  11/29/2011
Test Data
Sieve Number Sieve Size l\:\ac :::;I;t:: d Sample Sample
{mm) Retained (%) | Finer (%)
(grams)
3" 75 0.00 0.0 100
T 375 000 0.0 100 Sample Praperties
3/4Y 19 0.00 0.0 100 L.L. P.L. P.I.
12" 12.50 13.90 3.0 97.0 50 24 26
3/8" 9.50 55.76 12.0 88.0 D 10 {(mm)= N/A
No. 4 4.75 134.34 293.0 710 ° D 15 (mm)= N/A
No. 10 2,00 199.75 43.1 56.9 D 30 {mm)= 0.2389
No. 40 0425 265.01 57.1 42.9 D 50 (mm)= 0.9316
No. 60 0.250 321.13 69.2 30.8 D 60 (mm)= 2.4131
No. 100 0.150 361.61 78.0 22.0 D 85 (mm)= 6.895
No. 140 0.106 378.53 81.8 184 Cu= N/A
No. 200 0.075 388.63 83.8 16.2 Cc= N/A
Shape of Particles: Angular
Hardness of Particles: Hard
Sample Washed over No. 200 Sieve
Starting Dry Welght: 463.88 grams
Respectfully Submitted
Hermann Walka, P.E.
1717 East Erwin
210 Beech Street
Tyler, Texas 75702 707 West Cotton Street
:3-793?;';3“;6%?&?222 71854 ' 903-595-4421 Phone Longview, Texas 75604-5505
g - . 903-595-6113 Fax -+ . 903-758-0915 Phone

870-216-2413 Fax www.ettlinc.com 903-758-8245 Fax




ETTL Engineers & Consultants Inc.

GEOTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

. Sieve No (Dfa‘ % Finer
a [ ] a L ] . mm)
Particle Size Distribution Curve ASTM D 6913 7500075
1-1/2" | 37.500 | 100
100 T ;E : : 34" | 19.000 | 100
= - = : 142" 12.500 | 97.0
S0 . - ‘ 38" | 9.500 | 88.0
1 : No.4 | 4.750 | 71.0
20 2 ' Ne.10 | 2000 | 56.9
1 No.40 | 0425 | 42.9
) No.80 | 0.250 | 30.8
70 S : : No.100 | 0.150 | 22.0
< o . No. 140 | 0106 | 18.4
s - : No.200 | 0075 | 16.2
g 60 N |
2 EF‘S‘T :
n S — :
50 = .
go 2 ! : Sample Properties
o oy,
0 &N — Shape of Particles
& 40 < Lt — Angular
a? S—A . Hardness of Particles
& 30 % ‘ Hard
g B LL. 50
& 9p : i S P.L. 24
: 2 P.L. 26
! ' Dgs 6.895
10 ‘; ’ =N ; Do 2.4131
: 2 115 Dsp 0.9316
0 ; i ; '; Dyp 0.2389
Dig N/A
100.000 10.000 1.000 0.100 0.010 0.001 Do N/A
. . o N/A
Particle Size (mm) T, N/A
PROJECT NAME: [ R 360-Bvalon LAl Project #: 11-0131-01 Boring No Sample | Depth Description and Classification Technician
Client: Larson & Associates, Inc. : No. (ft) . Owen Sanderson
: layey Sand with I
ETTL Inc, Job # G 3659-11 BHS Bulk1 | 250 Brown Clayey Sand with gravel, (SC) Date:] 112911




ETTL Engineers & Consultants Inc.

GEOTECHNICAL % MATERIALS * ENVIRONMENTAL % DRILLING % LANDFILLS

ASTM D 4546 One-Dimensional Swell or Settlement of Cohesive Soils, Method A/B

Project Information
Project: R360-Bvalon LAl Project #: 11-0131-01
Client/Arch./Engr: Larson & Assoclates, Inc.
Contractor: Not Given
Job No: G 365811

Sample Information

Boring No: BH-8 Date Sampled: 11172011
Sample No: Bulk-1 Depth: 25 it
Material Qrigin: New Mexico
Sampling Info. provided By: RULJF
Material Description: Brown Clayey Sand with grave), (SC)
Sampled By: RUUJF
Preparation Techniclan: Chris Wall Start Date:  12/14/2011
Technictan: Chris Wall Finished Date:  12/19/2011
Test Data
Initial Sample Data Final Sample Data Atterberg Limits
WL of mold + Wet Wt: 157.02 176.85 grams L.L. P.L.
Wt, of mold: 66.17 66.17 grams 50 24
Wet Wt of sample: 90.85 110.68 gtams P.l. -200%
Dry WL, of sample: 86.95 86.95 grams 26 207
Helght of sample: 0.7720 0.7724 inches Hand Penetromoter {TSF)
Diameter of sample| 2.5000 2.5000 inches
Area of sample: 4.9088 4.9088 in?
Volums of sample: 3.7806 3.7915 in® Testing Condition
Degree of Satu‘ration: 13.2% 80.3% Remolded D-698
Wat Unit Welght: 91.3 111.2 pef
Dry Unit Weight: 87.4 87.4 pef
Moisture Content: 4.5% 27.3%
Percent Swell (%) 0.1 Restralning Pressure (PSF):l 125 |

Vertical Deformation vs. Time Percent Swell vs. Vertical Stress
-0.001 l 0.1
0,000 ‘ I |
' [ e
= 0000 Y- -
% oo | e L g o
2 oo | TN fe
§ oo | S
50 J ] |
0.001 0.0
0.1 1 10 100 1000 10000 100 1,000
LOG FIME {min) Restralning Pressure (PSF)
* Sample does not rapresent a potential to swall,
Respectfully Submitted,
?
(% LL,LcL/{/\fJ
Hermann Walka, P.E.
1717 East Erwin
210 Beech Strest Tyler, Texas 75702 707 Wast Gotton Street
Texarkana, Arkansas 71854 -595-4421 Phone Longvlew, Texas 75604-5505
870-772-0013 Phone 9035 903-758-0915 Phone

903-595-6113 Fax
www.ettlinc.com

903-758-8245 Fax




ETTL Engineers & Consultants Inc.

GEQTECHNICAL * MATERIALS % ENVIRONMENTAL * DRILLING * LANDFILLS

Specific Gravity of Soils by Water Pycnometer, ASTM D 854
Project Information
Projecl: R360-Bvalon LAl Project #: 11-031-01
Client/Arch./Engr.: Larson & Associales, Inc.
Contractor: not given
Job No.: G 3658-11

Sample information
Boring No: BH-§
Sample No.: Bulk-1 Depth: 250 ft Date Sampled:  11/1/20114
Material Origin: New Mexico
Sampling Info. provided By, RULIJF
Material Description: Brown Clayey Sand with gravel, {SC)
Sampled By: RULJF

Technician: Owen Sanderson Test Date:  11/30/2011
Test Data
Method: B
{Msthod A) Moisture Content of
Materlal passing No. 4 Sleve Sample Split over No. 4 sleve
Pan# 101 Starting Sample Mass: 463.88 grams
Tare mass (g): 30.21 Mass Retianed on No. 4 Sigve: 134.34 arams
Wetmass + Tare (g): 55.98 Precent Retalned on No. 4 Sigve: 29.0%
Dry mass + Tare (g): 55.54
Moister Content: 1.7%
Specific Gravity of Materlal Passing No, 4 Sieve
Alr Dry MS (grams) Bottle # T[ (deg. G} Mp (grams} Vp {my) pw,t {e/mt) | OveaDry MS ({grams} Mpw,l (grams) Mpws,t {grams} SGg
50.00 #5 21.44 18216 499.14 0.9979 50.00 680.3 711.49 2.665
Respecifully Submitted
Hermann Walka, F.E.
1747 East Erwin
Tyler, Texas 75762

210 Beech Stireet : 707 West Cotton Street
Texarkana, Arkansas 71854 sggf_gg';;ﬂ;g‘;ge Longview, Texas 75604-5505
870-772-0013 Phone www.ettline.com 903-758-0915 Phone

: - 803-758-8245 Fax

870-216-2413 Fax




ETTL Engineers & Consultants Inc.

GEOTECHNICAL % MATERIALS % ENVIRONMENTAL % DRILLING * LANDFILLS

Laboratory Compaction Characteristics of Soil Using Standard Effort ASTM D 698

Project Information
Project: R360-Bvalon LAl Project #: 11-0131-01
Client/Arch./Engr.: Larson & Associates, Inc.
Confractor: Not Glven
Job No.: G 3659-11

Sample Information
Boring No: BH-8
Sample No,:l Bulk-2 |Depth {ft): 50.0 ft,

tMaterial Origin: New Mexico Date Sampled: _ 11/1/2011

Sampling Info. provided By: RUL/JF
Material Description: Light Brown Lean Ciay with sand, (CL)
Sampled By: RULIJF

Technician: Todd Sliger Test Date:  12/17/2011
Test Data
Maximum Dry Density:{ 103.4 {(b.1) Method
Optimum Moisture Content:| 20.8 | A
Classification LL 43 -200 Sieve 71%
sC PL 19 +40 Sieve 2%
PJ 24 +4 Sieve 0%
Proclor Data
% Molsture D%f;{;j“y ASTM D-698 Proctor Plot
25.8% 054 % Molsture
ji 6.?"? 100.6 q0 (;6.0% 1r.9% 18.0% 19.0% 200% 2;L—:0°r/° 220% 230% 24.0% lzs..otx. fe.o%
9.1% 102.5 L - . i
21.0% 1034 103.0 [ T -
23.3% | 1008 ; 1N |
1020 | , : ,
1010 | 3
> 1000 | i Lt
G : s b \
@ X
8 99.0 | —
g i \
98,0 I 4
1

\
oo | \
| \

950 L

Respectfully Submitted
C Chay -
Hermann Walka, P.E,
1717 East Erwin
Tyler, Texas 75702
210 Beech Street 903-595-4421 Phone ) 707 West Cotton Street
. Texarkana, AR 71854 ) ) 903-595-6113 Fax ) Longvlew, Texas 75604-5505

870-772-0013 Phone g "~ 903-758-0915 Phono
870-216-2413 Fax www.ettlinc.com A 903-758-8245 Fax




ETTL Engineers & Consultants Inc.

GEOTECHNICAL ¥ MATERIALS % ENVIRONMENTAL % DRILLING * LANDFILLS

HYDRAULIC CONDUCTIVITY DETERMINATION
FLEXIBLE WALL PERMEAMETER - GONSTANT VOLUME
(Mercury Permometer Test) ASTM D 5084

Project : R360-Bvalon LA] Project #: 11-0131-01
Dafe: 12/16/2011 Panel Number: P-4
Project Mo. : G 3659-11 Permometer Data
Boring No.:  BH-8 2,= 0031416 cm® Sebeuryto | Equubdum 1.7 cm’
) ¢ —
Sample: 8ulk-2 a,= 0767120 o’ beglastng  (Pipel Rp 6.7 om
e
Depth (f):  50° M= 0.030180 C= 0.000431384 Annulus Ra 1.5 o
Other Location: My= 1.040953 T= 0.201511953
Material Description : Light Brown Lean Clay with sand, (CL)
SAMPLE DATA
Wet Wt. sample + ring or tare : 542.86 g
Tare orring Wt.: 0.0 g Befora Test After Test
Wet Wt of Sample : 54285 g Tare No.: T-168 Tare No.: T-18
Diamater: 281 In 7.42__om® Wet Wr+are: 593.33 _ WetWeters_592.14
Length : 2.81 in 742  em Dry Wt +tare: 505.23  DryWt+are: 587,22
Area: 6.18 in*2 39.87 om® Tare Wt 151.95  Tare WL 146.69
Volume : 17.33 "3 28405 cm® Dry Wi 363.28  DryWe: 440,53
Unit Wi.(wet): 119.26  pef 181  gfem® Water Wt 88.1 Water Wt: 104.92
Unit Wa{dry): 9545 pcf 153 giem® % moist.: 249  %moist: __ 238
SpecificGravity: __ 2.62  Max Dry Density{pci) = 1034 OMC = 20.8
% of max = 923 +.OMC = 4.14
Caleulated % saturatlon: 87.6 Void ralio (e) = 071 Porosity {n)= 0.42
TEST READINGS
Zi(Mercury Height Difference @ ts): 5.1 cm Hydraulic Gradient = 0.04
Date elapsed t z AZp temp a 13 k
(seconds) {pipet@y (cm) {deg C)  (tempcor)  (cm/sec) (ft/day}  Reset=*
12/18/2011 1080 5.7 0.960792 25 0.889 7.67E-08 2.18E-04
127192011 1380 5.6 1.060792 25 0.889 6.71E-08 1.90E.04
1211972011 1740 5.5 1.160792 25 0.889 5.90E-08 1.67E-04
12/18/2011 2180 5.4 1.260792 25 0.889 5.23E-08 1.48E-04
SUMMARY
ka= 8.38E-08 cm/fsec Acceptancs eriteria = 25 %
ki Vm
k1=  767E-08 cmisec 203 % vm= |ka-kil x100
k2= 8.71E-08 cm/sec 52 % ka
k3= 5.90E-08 cm/sec 7.5 %
k4 = 5.23E-08 cm/sec 180 %
Hydraulic conductivity k= 6.38E-08 cmisec 181E-04 fuday
Vold Ratio e= .71
Porosity n= 0.42
Bulk Density 1= 1.91 glcm® 1193 pof
Water Content We 0.38 em’fem’  { at20 deg C)
Intrinsic Permeabllity K= 6.53E43 ©m’ { al20 deg C)
Lguid Umit  LL 43 Respectfully Submitted,
Plastic Limit PL 19 ;
Plasticity Index Pl 24 _f% . CL/QV(/\/J
-200 Sleve 712 |% =
+ No 40 Sieve 1.7 % Hermann Walka, P.E.
+ Ng 4 Sleve 0.0 %
4717 East Erwin
210 Beech Strest Tyler, Yexas 78702 707 West Coton Streot
N (- lon Stres!
Toxarkans, AR 71654 'G02.895.0113 Fax. Longyio, Texas 766045505
ne 758-0915 Ph
870-216-2413 Fax www.altling.com 2007588245 Fax




ETTL Engineers & Consultants Inc.

GEOTECHNICAL > MATERIALS % ENVIRONMENTAL > DRILLING % LANDFILLS

Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis ASTM D 6913
Method B
Project Information
Project: R 360-Bvalon LAl Project #: 11-0131-01
Client/Arch./Engr.; Larson & Associates, Inc.
Contractor; not given
Job No.: G 3659-11

Sample Information
Boring No: BH-8
Sample No.: Bulk-2 Depth: 50.0 ft Date Sampled:  11/1/2011
Material Origin: New Mexico
Sampling Info. provided By: RUL/JF
Material Description: Light Brown Lean Clay with sand, (CL)
Sampled By: RULAJF

Technician: Owen Sanderson Test Date:  11/29/2011
Test Data
Accumulated
. Sieve Size . Sample Sample
Sieve Number (mm) Mass Retained Retained (%) Finer (%)
{grams)
3" 75 0.00 0.0 100 .
T35 375 000 00 100 Sample Properties
34" 19 0.00 0.0 100 L.L. P.L. P.l
12" 12.50 0.00 0.0 100 43 19 24
3/8" 9.50 2.33 09 99.1 D 10 (mm)= N/A
No. 4 4,76 347 1.3 98.7 D 15 (mm)= N/A
No. 10 2.00 4.64 1.8 98.2 D 30 (mm)= N/A ‘
No. 40 0.425 7.04 2.7 97.3 D 50 (mm)= N/A
No. 60 0.250 13.08 5.0 95.0 D 60 (mm)= N/A
No. 100 0.150 28.56 11.0 89.0 D 85 (mm)= 0.1295
No. 140 0.106 52.91 204 796 Cu= N/A
No. 200 0.075 776 30.0 70.0 Cc= N/A
Shape of Particles: Angular
Hardness of Particles: Hard

Sample Washed over No. 200 Sieve

Starting Dry Weight; 259.09 grams

Respectfully Submitted

He"rmann Walka, P.E.

1717 East Erwin
%;SaB”f:r?; i‘:ﬁ;ﬁsas 21854 Tyler, Texas 75702 707 West Cotton Street
870772 06 13 Phone 903-5964421 Phone Longview, Texas 75604-5505
903-595-6113 Fax 903-758-0915 Phone

870-216-2413 Fax www.etflinc.com . 903-758-8245 Fax




ETTL Engineers & Consultants Inc.

GEQTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

L] - [ ] - L] - - D, -
Particle Size Distribution Curve ASTM D 6913 Sieve No. Dia. {mim) % Finer
3 75.000 | 100
N L 1./2* | 37.500 | 100
- 100 e : e $ { ] 34" | 18.000 | 100
' . S—s—=k TL?: & = < : 127 | 12.500 | 100
90 - : —5. o E,\ 3/8" 9500 | 99.1
: =S No.4 | 4750 | 987
: = L No.10 | 2000 | 982
80 ] (2] i ¢
‘ > , No.40 | 0425 | 97.3
= - No.60 | 0250 | 95.0
70 ‘ 5 ’ : No.100 | 0.150 | 89.0
< ! = , : No.140 | 0106 | 79.6
2’ N H i
- 60 ' e > ; = No.200 | 0075 | 70.0
D z
=4 0 i
& 50 ! ! . L
= —T ’ : : Sample Properties
7 - : — Shape of Particles
& 40 : : . — . Angular
=] - : Hardness of Particles
g 30 : —— f Hard
) ; ! LL. 23
(- 20 ; P.L. 19
; ; P.l. 24
I ; > Dss 0.130
10 g ; ‘, : : Deo NIA
: : Dsq N/A
0 ; : i L 7 : 5 Do N/A
Dis N/A
100.000 10.000 1.000 0.100 0.010 0.001 Dso N/A
. . C. N/A
Particle Size (mm) T, NIA
PROJECT Néb;ME; R 360-Bvalon LAl Project #: 11-0131-01 Boring No Sa;lnple Depth Description and Classification Technician
ient: Larson & Associates, Inc. ) 0. (£t) \ , Owen Sanderson
ETIL Inc. Job # G 3655-11 BH-8 Buk2 | 500 Light Brown Lean Clay with sand, (GL) Date:| __11/20/13




ETTL Engineers & Consultants Inc.

GEOTECHNICAL * MATERIALS * ENVIRONMENTAL % DRILLING * LANDFILLS

ASTM D 4546 One-Dimensional Swell or Seftlement of Cohesive Soils, Method A/B

Project Information
Project: R360-Bvalon LAl Project #: 11-0131-01
CllentArchJEngr: Larson & Associates, Inc,
Contractor: Not Given
Job No: G 3659-11

Sample Information
Boring No: BH-8 Date Sampled:  14/1/2011
Sample No: Bulk-2 Depth: 50 ft
Material Origin: New Mexico
Sampling Info. provided By: RUL/JF
Material Description: Light Brown Lean Clay with sand, (CL)
Sampled By: RULIJF

Preparation Technician: Chris Wall Start Date:  12/14/2011
Technician: Chris Wall Finished Date:  12/19/2011
Test Data
Inltial Sample Data Final Sample Data Atterberg Limits
WE, of mold + Wet Wi 180.81 192,52 grams LL P.L.
Wi, of mold: 66.06 66.06 grams 433 19
Wet WA of sample: 114.75 126.46 arams Pl -200%
Dry Wt. of sample: 101.48 101.48 Jarams 24 71.2
Height of sample: 0.7680 0.7917 inches Hand Pensetromoter {TSF)
Diamster of sample: 2.5000 2,5000 inches
Area of sample: 4.9088 49088 ’
Volume of sample; 3.7748 3.8863 in® Testing Condition
H = 0 9, - -
Degree of Saturation: 55.7% 97.4% Remolded D-698
Wet Unit Weight: 1168 124.0 Ypef
Dry Unit Weight: 102.4 99.56 ocf
Moisture Content: 13.1% 24.6%
Percent Swell (%): 3.0 I Restraining Pressure (PSF): 1,750
o0 Vertical Deformation vs. Time Percent Swellvs, Vortical Stress
0.0 35
| (I (R
c Wi I I | 2= >
= oo S| T 20
S I hi ” a .
E 0.015 " ' \ﬁs P £ i; ~
(=} A
% 0020 e N
a ~L L 05 ™,
0.025 ﬂ ! l N! 0.4 \:
0.1 1 10 100 1000 10000 100 1,000 10,000
LOG TIME {min) Restraining Pressure {PSF)
* Sample represent a potential to swell.
Respectiully Submitted,
Hermann Walka, P.E.
1717 East Erwin
210 Beech Street Tyler, Texas 76702 ?07 West Cotton Street
Texarkana, Arkansas 71854 903-595-4421 Phone Longview, Texas 75604-5505
870-772-0013 Phone 903.596-6113 Fax 903-758-0915 Phone

870-216»2413 Fax www.ottline.com 903-758-8245 Fax




ETTL Engineers & Consultants Inc.

GEOTECHNICAL ¥ MATERIALS % ENVIRONMENTAL % DRILLING % LANDFILLS

Specific Gravity of Soils by Water Pycnometer, ASTM D 854
Project Information
Project: R360-Bvalon LAl Project #: 11-031-01
Client/Arch.fEngr.: Larson & Assoclates, Inc.

Confractor: not given
Job No.: G 3659-11

Saniple Information
Boring No: BH-8
Sampla No.: Bulk-2 Depth: 50.0 it Date Sampled:  11/1/2011
Material Origin: New Mexico
Sampling Info. provided By: RULAF
Materia} Description: Light Brown Lean Clay with sand, (CL}

Sampled By: RULNF
Techniclan: Owen Sanderson Test Date:  11/30/2011

Test Data
Method: B
(Method A} Moisture Content of
Material passing No. 4 Sieve Sample Split over No. 4 sieve
Pan #] 112 Starting Sample Mass: 259.09 grams
Tare mass {g});| 3047 Mass Retianed on No. 4 Sieve: 3.47 grams
Wet mass + Tare (g): 55.25 Precent Retained on No. 4 Sieve: 1.3%
Dry mass + Tare {(g): 54.77
Moister Content: 2.0% i
Specific Gravity of Material Passing No. 4 Sleve
Alf Dry Ms (grams) Bottle # T[ {deg. C) Mp {grams) VP {mL) pW,t (g/ml} | OvenDry Ms (arems) Mpw.l {fgrams){ Mpws,l (gramsy SG(
90.00 11 21.74 187.48 499.33 0.9978 80.00 £585.7 741.30 2.616
Respectfully Submitted
Hermann Walka, P.E.
1717 East Erwin .
Tyler, Texas 76702 ~
210 Beech Street ! 707 West Cotton Slreet
Texarkans, Arkansas 71854 o eanants mone Longview, Texas 75604-5505
870-772-0013 Phone v etlinG.com 903-758-0915 Phone
870-216-2413 Fax ’ ‘ 903-758-8245 Fax
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GEOTECHNICAL % MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

Liquid Limit, Plastic Limit, and Plasticity Index of Soils ASTM D 4318
Method B (One Point Liquid Limit)

Project Information

Project: R360 Permian Basin, LLC - Avalon
Client/Arch /Engr.: Nai Smith Enineers, Inc.
Contractor: Larson & Associates, Inc.
Job No.: G 3927-13

Sample Information

Boring No: Caliche Sample
Sample No.: Depth: Unknown ft
Material Origin: Eddy County, New Mexico
Sampling Info. provided By: Client
Material Description: Grayish White Silty Sand with gravel, (SM)
Sampled By: Client
Technician: Tommy Burns

Date Sampled: _Unknown

Test Date: 3/15/2013

Test Data

Liquid Limit Plastic Limit

Can No. 25 26 Can No. 27 28
Wet weight + Tare (g)| 31.12 31.73 Wet weight + Tare (g)] 24.92 25.69
Dry Weight + Tare (g)|_27.75 28.35 Dry Weight + Tare (g){__ 22.07 23.64
Tare Weight (g)]  15.17 15.26 Tare Weight (g) 10.94 15.46

Dry Weight of Sample (g)} 12.58 13.08 Dry Weight of Sample {(g){ 11.13 8.18
Weight of Water (g)i 3.37 3.38 Weight of Water (9) 2.85 2.05
Blow Count: 20 20 Water % = PL 25.6 25.1

Water %| 26.8 25.8

Liquid Limit (LL)]  26.1 25.1 Average Liquid Limit (LL) 26
Average Plastic Limit (PL) 25

Plasticity Index (P1) 1

Respectfully submitted

(

K/l.‘ {.1,.(",“.'(‘,"\,» .

Hermann Walka, P.E.

210 Beech Street
Texarkana, Arkansas 71854
870-772-0013 Phone
870-216-2413 Fax

1717 East Erwin
Tyler, Texas 75702
903-595-4421 Phone
903-595-6113 Fax
www.ettlinc.com

707 West Cotton Street
Longview, Texas 75604-5505
903-758-0915 Phone
903-758-8245 Fax
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ETTL Engineers & Consultants Inc.

GEOTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis ASTM D 6913

Project Information

Project:
Client/Arch./Engr..
Contractor:

Job No.:

Sample Information

Method B

R360 Permian Basin, LLC - Avalon

Nai Smith Engineers, Inc.

Larson & Associates, Inc.

G 3927-13

Boring No: Caliche Sample
Sample No.: Depth:  unknown ft Date Sampled: unknown
Material Origin: Eddy County, New Mexico
Sampling Info. provided By: Client
Material Description: Grayish White Silty Sand with gravel, (SM)
Sampled By: Client
Technician: Tyler Sutherland Test Date:  3/18/2013
Test Data
. Sieve Size Accumula.ted Sample Sample
Sieve Number (mm) Mass Retained Retainepd (%) Fineri%)
{grams)
1_?/2.. 377?5 2%2% g:g 912_ 2 Sample Properties
3/4" 19 1083.8 17.8 82.2 L.L. P.L. P.l
172" 12,50 1625.0 26.7 73.3 26 25 1
3/8" 9.50 1985.0 32.6 67.4 D 10 (mm)= N/A
No. 4 475 2779.1 45,6 54.4 D 15 (mm)= 0.0782
No. 10 2.00 3309.1 54.4 456 D 30 (mm)= 0.2447
No. 40 0.425 3657.0 60.1 39.9 D 50 (mm)= 3.082
No. 60 0.250 42351 69.6 30.4 D 60 (mm)= 5.839
No. 100 0.150 4879.2 80.1 19.9 D 85 (mm)= 21.78
No. 140 0.106 5066.4 83.2 16.8 Cu= N/A
No. 200 0.075 5190.2 85.2 14.8 Cc= N/A
Shape of Particles: Angular
Hardness of Particles: Hard

Sample Washed over No. 200 Sieve

Starting Dry Weight:

6,088.40 grams

Respectfully Submitted

(" [/__ ék,z(('«L/(/"\.w“ \1
/

Herman Walka, P.E.

210 Beech Street
Texarkana, Arkansas 71854
870-772-0013 Phone
870-216-2413 Fax

1717 East Erwin
Tyler, Texas 75702
903-595-4421 Phone
903-595-6113 Fax
www.ettlinc.com

707 West Cotton Street

Longview,

Texas 75604-5505

903-758-0915 Phone

903-758-8245 Fax
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ETTL Engineers & Consultants Inc.

GEOTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

. . . . - Sieve No.| 22 lo; Finer
Particle Size Distribution Curve ASTM D 6913 oo
3" 75.000 | 100
100 y— : 1.1/2* | 37.500 | 96.1
_———— * | w | e | e
. — . )
90 S - 3/8" 9500 | 67.4
— = No.4 | 4750 | 544
80 S No.10 | 2.000 | 456
< e No.40 | 0425 | 399
. i % No.60 | 0.250 | 30.4
. 70 = No.100 | 0.150 | 19.9
X = - No.140 | 0.106 | 16.8
v 60 - No.200 | 0.075 | 14.8
q>,) ~
2 b S, g
o) 50 N
< Z‘.’ S -
- B o N 3 - Sample Propgmes
) a0 —S —— Shape of Particles
g - A =] N Angular
= - e SN\ 1 Hardness of Particies
g 30 R — ' Hard
o —
5 A —— - - ~8 ‘ L.L. 26
T S— N P.L. 25
— : > P.L 1
S Dis 21.78
10 < —S Dso 5.839
o i~ B - Dso 3.082
0 = Dag 0.2447
Dis 0.0782
100.000 10.000 1.000 0.100 0.010 0.001 Dyo N/A
C N/A
Particle Size (mm) T. NIA
PROJECT NAME: R360 Permian Basin, LLC - Avalon Bori Sample Depth Description and Classification Technician
Client: Nai Smith Engineers, Inc. oring No. No. (f) — ) Tyler Suthetiand
ETTL Inc. Job # G 3927-13 Caliche Sample unknown Grayish White Sty Sand with gravel, (SM) Date:] _ 03/18113
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ETTL Engineers & Consultants Inc.

GEOTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

Bulk Density / Unit Weight, ASTM D 2937 (modified lab method)

Project Information
Project
Client/Arch./Engr.
Contractor.
Job No.

Sample Information

: R360 Permian Basin, LLC - Avalon

: Nai Smith Engineers, Inc.

< Larson & Associates, Inc.

: G 3927-13

Boring No: Caliche Sample
Sample No.: Depth: Unknown ft Date Sampled: Unknown
Material Origin: Eddy County, New Mexico
Sampling Info. provided By: Client
Material Description: Crayish White Poorly Graded Silty Sand with gravel, (SM)
Sampied By: Client
Technician: Owen Sanderson Test Date: 3/14/2012
Remarks: Remolded to Minimum Index Dnesity, ASTM D 4254
Test Data at As /s Moisture Content, reference attached report page
Material larger than the No. 4 sieve omitted from sample
Diameter (in) | Height (in) |Minimum of 3 Readings
Diameter (top) 2.868 5966  [Heightt
Diameter (Middle) 2.868 5.966 Height 2
Diameter (bottom) 2.868 5.966 Height 3 Bulk Density
Ave. Diameter | Ave. Height Area Volume Wet Wt. Dry Wt. Wet Unit Weight Dry Unit Weight
{in) {in) (in®) (in® {9) ((3)] (bsee ) (IbtiEt®)
2.868 5.966 6.458 38.53 8129 762.3 80.4 75.4
Bulk Density
Ave. Diameter | Ave. Height Area Volume Wet Wt. Dry Wt. Wet Unit Weight Dry Unit Weight
{mm) {mm) {mm?) (L) (Kg) (Ka) {kN/m®) (kN/m®)
72.83 151.54 4166 0.6314 0.8129 0.7623 12.63 11.84
Phase Volumes:
Solids (Vy, 17.59 in® Specific Gravity 2,650 |Estimated Tare # 71
Voids (V,, 2093 |in® e - Void Ratio '1.190 Tare Wi (g) 217.16
Water (V,,) 3.091 in® n - Porosity 54.3% Wet Wi.(g) 2024
Dry Wt (g) 287.44
ASTM D 2166, Moisture Content 6.63%

Respectfully submitted

Lo

Hermann Walka, P.E.

Degree of Saturation

210 Beech Street
Texarkana, Arkansas 71854
870-772-0013 Phone
870-216-2413 Fax

1717 East Erwin
Tyler, Texas 75702
903-595-4421 Phone
903-595-6113 Fax
www.ettlinc.com

707 West Cotton Street
Longview, Texas 75504-5505
903-758-0915 Phone
903-758-8245 Fax
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ETTL Engineers & Consultants Inc.

GEOTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

Bulk Density / Unit Weight, ASTM D 2937 (modified lab method)

Project Information
Project:
Client/Arch./Engr.:

R360 Permian Basin, LLC - Avalon

Nai Smith Engineers, Inc.

Confractor: Larson & Associates, inc.
Job No.: G 3927-13
Sample Information
Boring No: Caliche Sample
Sample No.: Depth: Unknown  ft Date Sampled: Unknown
Material Origin: Eddy County, New Mexico
Sampling Info. provided By: Client
Materizl Description: Grayish White Poorly Graded Silty Sand with gravel, (SM)
Sampled By: Client
Technician; Qwen Sanderson Test Date: 3/14/2012
Remarks: Remolded to Maximum Index Dnesity, ASTM D 4253
Test Data at As Is Moisture Content, reference attached report page
Material larger than the No. 4 sieve omitted from sample
Diameter (in) | Height (n) |Vinimum of 3 Readings
Diameter (top) 2.868 4.953 Height 1
Diameter (Middle) 2.868 4953  |Height2
Diameter (bottom) 2.868 4.953 Height 3 Bulk Density
Ave. Diameter | Ave. Height Area Volume Wet Wt. Dry Wt. Wet Unit Weight Dry Unit Weight
(in) {in) {in? {in®) (9) (q) {ibfiit® ) (Ibfi®)
2.868 4.953 6.458 31.99 812.9 762.3 96.8 90.8
Buik Density
Ave. Diameter | Ave. Height Area Volume Wet Wt. Dry Wt. Wet Unit Weight Dry Unit Weight
{mm) (mm}) (mm?) (L) (Kg) (Kg) {kNim®) (kNim®)
72.83 125.81 4166 0.5242 0.8129 0.7623 15.21 14.26
Phase Volumes:
Solids (Vy, 17.59 in Specific Gravity 2.650 [Estimated Tare # T-1
Voids (V,, 14.39 in e - Void Ratio 0.818 Tare Wt (g) 217.16
Water (V,, 3.091 in® n - Porosity 45.0% Wet Wt.(g) 292.1
Dry Wt (g) 287.44
ASTM D 2166, Moisture Content 6.63%

Respectfully submitted

( l. Lot

Hermann Walka, P.E.

Degree of Saturation

210 Beech Street
Texarkana, Arkansas 71854
870-772-0013 Phone
870-216-2413 Fax

1717 East Erwin
Tyler, Texas 75702
903-595-4421 Phone
903-595-6113 Fax
www.ettlinc.com

707 West Cotfon Street
Longview, Texas 75604-5505
903-758-0915 Phone
903-758-8245 Fax
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ETTL Engineers & Consultants Inc.

GEOTECHNICAL # MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

HYDRAULIC CONDUCTIVITY DETERMINATION
FLEXIBLE WALL PERMEAMETER - CONSTANT VOLUME
{Mercury Permometer Test) ASTM D 5084
Project : R360 Permian Basin, LLC- Avalon

Test Date: 3/18/2013
ETTL Job No.: G 3927-13

Panel Number :

P-4
Permometer Data

Boring No.: a, = 0.0314 cm? SatHarcury 1o Equiibium 1.7 cm?
Sample No: Caliche Sample a, = 0.7671 cm’ bcpginn?ng PipetRp 67  ¢m®
Depth (ft): unknown M, = 0.0302 C = 0.00043 Annulus Ra 1.5 cm?
Other Lecation: Eddy County, NM M; = 1.0410 T= 0.20151
Material Description : Grayish White Silty Sand with gravel, (SM)
SAMPLE DATA
Moisture Content
Before Test After Test
Wet Wt: of Sample : 57110 g Tare No.: T-19 Tare No.: T-19
Diameter : 2.87 in 7.28 cm Wel Wi +are: 757.32 WetWt+tare  845.11
Length : 3.28 in 8.32 cm Dry Wt.Hare: 699.05 Bry Wi+tare:  699.05
Area: 6.46 in*2 41.66 cm Tare Wt: 186.22  Tare Wt 186.22
Volume : 21.16 in"3 346.82 cm Dry Wt.: 512.83 Dry Wt.: 512.83
Unit WL{wet): 102.8  pef 165 glem® Water Wi.: 5827  Waterwt:  146.06
Unit Wi {dry): 923 pef 148  glem” % moist.: 114 %moist: 288
Assumed Specific Gravity: 2.65 Notes: Sample remolded to its Maximum Index density, ASTM D
Measured B-value:  99.0% 4253, with an additional 4.8% water added.
Void ratia{e) = 0.793
Porosity (n)=__ 0.442
TEST READINGS
Z,(Mercury Height Difference @ t,): 25 cm Hydraulic Gradient = 3.75
Date elapsed t z AZp femp o k k
(seconds) {pipet@t) (em) (deg C) (tempcorr)  {cm/sec) (ft./day)  Reset=*
3/18/2013 25 1.577857 25 0.889 2.73€-04 7.73E-01
3/18/2013 235 " 1827857 28 . 2B0E-04 " " 7.36E-01
3/18/2013 2 2077857 25 0.889 2.26E-04 ' 5.40E-01
3/18/2013 19 2.177857 25 0889  192E-04  5.43E-01
SUMMARY
Ka = 2.37E-04 cmisec Acceptance criteria = 25 %
ki vm
k1 2.73E-04 cmfsec 149 % Vm= |ka-ki] x100
k2 = 2.60E-04 cmisec 9.3 % ka
k3 = 2.26E-04 cm/sec 4.9 %
k4 1.92E-04 cm/sec 193 %
Hydraulic conductivity k= 237E-04 cm/sec 6.73E-01  fUday
Void Ratio e= 0.793
Porosity n= 0.442
Bulk Density v= 1.65 glem® 102.8 pef
Water Content Ws= 0.168 em¥em®  ( at20deg C)
Intrinsic Permeability kn= 2.43E-09 cm? { at20deg C)

( [,/,‘ [4‘\;(‘1\/‘(, . '\f

Hermann Walka, P.E.

210 Beech Street
Texarkana, AR 71854
870-772-0013 Phone

1747 East Erwin
Tyier, Texas 75702
903-595-4421 Phone
903-595-6113 Fax
www.ettlinc.com

707 West Cotton Street
Longview, Texas 75604-5505
903-758-0915 Phone
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TTL Engineers & Consultants Inc.

GEOTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

Liquid Limit, Plastic Limit, and Plasticity Index of Soils ASTM D 4318

Project Information
Project:

Client/Arch./Engr.:
Contractor:

Job No.

Sample Information
Boring No
Sample No.:
Material Origin:
Sampling Info. provided By:
Material Description:
Sampled By:
Technician:

Test Data

Can No.

Wet weight + Tare (g)
Dry Weight + Tare (g)
Tare Weight (g)

Dry Weight of Sample (g)
Weight of Water (g)
Blow Count:

Water %

Liquid Limit (LL)

Respectfully submitted

) /f . {;1/((51,‘/{/»"\,.. .

Method B (One Point Liquid Limit)

R360 Permian Basin, LLC - Avalon
Nai Smith Enineers, In¢.
Larson & Associates, Inc.

1 G 3927-13

. Gravel Sample

Depth: Unknown ft
Eddy County, New Mexico

Date Sampled: _Unknown

Client
Grayish White Poorly Grade Sand with silty and gravel, (SP-SM)
Client

Tommy Burns Test Date:3/15/2013

Liquid Limit Plastic Limit

33 34 Can No. 35 36
4391 | 39.04 Wet weight + Tare (g)|  33.23 32.76
38.80 | 34.83 Dry Weight + Tare ()] 30.21 29.91
1547 | 1558 Tare Weight (g)| _15.09 15.44
23.33 19.25 Dry Weight of Sample (g)| _ 15.12 14.47
5.11 4.21 Weight of Water (g)]  3.02 2.85

21 22 Water % = PL 20.0 19.7
21.9 21.9
214 215 Average Liquid Limit (LL)] 22

Average Plastic Limit (PL) 20
Plasticity Index (P1) 2

—

Hermann Walka, P.E.

1717 East Erwin

Tyler, Texas 75702
903-595-4421 Phone
903-595-6113 Fax
www.ettlinc.com

210 Beech Street
Texarkana, Arkansas 71854
870-772-0013 Phone
870-216-2413 Fax

707 West Cotton Street
Longview, Texas 75604-5505
903-758-0915 Phone
903-758-8245 Fax
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ETTL Engineers & Consultants Inc.

GEOTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis ASTM D 6913

Project Information

Project:
Client/Arch./Engr.:
Contractor:

Job No.:

Sample Information

Method B

R360 Permian Basin, LLC - Avalon

Nai Smith Engineers, Inc.

Larson & Associates, Inc.

G 3927-13

Boring No: Gravel Sample
Sample No.: Depth: unknown ft Date Sampled: unknown
Material Origin: Eddy County, New Mexico
Sampling Info. provided By: Client
Material Description: Grayish White Poorly Graded Sand with silt and gravel, (SP-SM)
Sampled By: Client
Technician: Tyler Sutherland Test Date:  3/18/2013
Test Data
Sieve Number Sieve Size N?:scsu:;laaif:d Sample Sample
(mm}) Retained (%) | Finer (%)
(grams)
3" 75 0.00 0.0 100 ;
112" 37.5 6125 8.4 91.6 Sample Properties
3/4" 19 1084.7 14.9 85.1 LL P.L. P.l
12" 12,50 1568.1 21.5 78.5 22 20 2
3/8" 9.50 2084.1 28.3 71.7 D 10 (mm)= N/A
No. 4 475 3370.8 46.3 53.7 D 15 (mm)= 0.1264
No. 10 2.00 4383.3 60.1 39.9 D 30 (mm)= 0.5916
No. 40 0.425 5296.2 72.7 27.3 D 50 (mm)= 3.762
No. 60 0.250 5796.2 79.5 20.5 D 60 (mm)= 5.660
No. 100 0.150 6035.2 82.8 17.2 D 85 (mm)= 18.86
No. 140 0.106 6358.2 87.2 12.8 Cu= N/A
No. 200 0.075 6436.7 88.3 1.7 Cc= N/A
Shape of Particles: Angular
Hardness of Particles: Hard

Sample Washed over No. 200 Sieve

Starting Dry Weight:

7,287.50 grams

Respectfully_ Submitted

(ﬁ/ [J’\‘AC‘\/(‘,-"\.« J

Herman Walka, P.E.

210 Beech Street
Texarkana, Arkansas 71854
870-772-0013 Phone
870-216-2413 Fax

1717 East Erwin
Tyler, Texas 75702
903-595-4421 Phone
903-595-6113 Fax
www . ettlinc.com

707 West Cotton Street

Longview,

Texas 75604-5505

903-758-0915 Phone

903-758-8245 Fax
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ETTL Engineers & Consultants Inc.

GEOTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

. Dia. R
- I - - - - Sieve No. (mm) % Finer
Particle Size Distribution Curve ASTM D 6913
- 1-1/2° | 37.500 | 916
100 e — : g ‘ 34" 19.000 | 85.1
. e — R e —— 12" | 12500 | 785
90 . 38" 9500 | 71.7
—_jf——w—&-—r—k\ — — No.4 | 4750 | 53.7
80 T No.10 | 2.000 | 39.9
I No.40 | 0425 | 27.3
- i‘\k Nc.60 | 0250 | 205
70 S 5 Y No.100 | 0.150 | 17.2
3 \ No.140 | 0.106 | 12.8
= . . No.200 | 0.075 | 11.7
(] 60 \\
> N\
2 A
‘Qn 50 B -
£ S Sample Properties
[ 4 \\ Shape of Particles
g 0 e Angular
- - 1 ___ Hardness of Particles
e !
U 30 = - \\ Hard
2 = X = LL. 22
& g , P.L. 20
20 . P, 2
= o — Dgs 18.86
10 z = Deo 5.660
R N =) Dso 3.762
S——9 Dso 0.5916
0 — Dys 0.1264
100.000 10.000 1.000 0.100 0.010 0.001 %10 ':J/AA
- u
Particle Size (mm) C. NIA
PROJECT NAME: R360 Permian Basin, LLC - Avalon Boring No Sample Depth Description and Classification Technician
Client: Nai Smith Engineers, Inc. 9 No- No. (ft) Grayish White Poorly Graded Sand with silt and gravel, Tyler Sutherland
ETTL Inc. Job # G 3927-13 Gravel Sample unknown (SP-SM) Date: | 03/18/13
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ETTL Engineers & Consultants Inc.

GEOTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

Bulk Density / Unit Weight, ASTM D 2937 (modified lab method)

Project Information
Project
Client/Arch./Engr.
Contractor.
Job No.

Sample Information

: R360 Permian Basin, LLC - Avalon

. Nai Smith Engineers, Inc.

: Larson & Associales, Inc.

1 G3927-13

Boring No: Gravel Sample
Sample No.: Depth: Unknown  ft Date Sampled: Unknown
Material Origin: Eddy County, New Mexico
Sampling Info. provided By: Client
Material Description: Grayish White Poorly Graded Sand with silt and gravel, {SP-SM)
Sampled By: Client
Technician: Owen Sanderson Test Date: 3/14/2012
Remarks: Remolded to Minimum Index Dnesity, ASTM D 4254
Test Data at As Is Moisture Content, reference attached report page
Material larger than the No. 4 sieve omitled from sample
Diameter (in) | Height (in) Minimum of 3 Readings
Diameter (lop) 2.868 5.966 Height 1
Diameter {Middle) 2.868 5.966 Height 2
Diameter {bottom) 2.868 5.966 Height 3 Bulk Density
Ave. Diameter | Ave. Height Area Volume Wet Wt. Dry Wt. Wet Unit Weight Dry Unit Weight
{in) (in) {in?) (in?) (@) (@ (IbErft ) (Ibfrit)
2.868 5.966 6.458 38.53 949.9 926.0 93.9 91.6
Bulk Density
Ave. Diameter } Ave. Height Area Volume Wet Wt. Dry Wt. Wet Unit Weight Dry Unit Weight
{mm) (mm) {mm?) (L) (Kg) (Kg) { kN/m®) (kN/m?)
72.83 151.54 4166 0.6314 0.9499 0.9260 14.76 14.38
Phase Volumes:
Solids (V, 21.37 in® Specific Gravity 2.650 Estimated Tare # B
Voids {V,, 1746 [in® e - Void Ratio 0.803 Tare Wt (g) 70.05
Water (V. 1462 {in® n - Porosity 44.5% Wet Wi.(g) 22305
Dry Wt {g) 219.2
ASTM D 2166, Moisture Content 2.58%

Respectfully submitted

// (‘\.(f\v(, EAY J

Hermann Walka, P.E.

Degree of Saturation

210 Beech Street
Texarkana, Arkansas 71854
870-772-0013 Phone
870-216-2413 Fax

TT17 East Erwin
Tyler, Texas 75702
903-595-4421 Phone
903-595-6113 Fax
www.ettlinc.com

707 West Cotton Street
Longview, Texas 75604-5505
903-758-0915 Phone
903-758-8245 Fax
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ETTL Engineers & Consultants Inc.

GEOTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

Bulk Density / Unit Weight, ASTM D 2937 (modified lab method)

Project Information

Project: R360 Permian Basin, LLC - Avalon
Client/Arch./Engr.: Nai Smith Engineers, Inc.
Contractor: Larson & Associates, Inc.
Job No.: G 3927-13

Sample Information

Boring No: Gravel Sample
Sample No.: Depth: Unknown Date Sampled: Unknown
Material Origin: Eddy County, New Mexico
Sampling !nfo. provided By: Client
Material Description: Grayish White Poorly Graded Sand with silt and gravel, (SP-SM)
Sampled By: Client
Technician: Owen Sanderson Test Date: 3/14/2012
Remarks: Remolded to Maximum Index Dnesily, ASTM D 4253
Test Data at As Is Moisture Content, reference attached report page
Material larger than ihe No. 4 sieve omilted from sample
Diameter (in) | Height (in) |VMimum Of 3 Readings
Diameter (top) 2.868 4.815 Height 1
Diameter (Middle) 2.868 4.815 Height 2
Diameter (bottom) 2.868 4.815 Height 3 Bulk Density
Ave. Diameter | Ave. Height Area Volume Wet Wt. Dry Wt. Wet Unit Weight Dry Unit Weight
(in) (in) (in?) (in’) )] (@ {lof/ft®) (lofift®)
2.868 4.815 6.458 31.10 949.9 926.0 116.4 1134
Bulk Density
Ave. Diameter | Ave. Height Area Volume Wet Wt. Dry Wt. Wet Unit Weight Dry Unit Weight
(mm) (mm) (mm?) (L) (Kg) (Ka) (kN/m® ) (kN/m®)
7283 122.31 4166 0.5096 0.9499 0.9260 18.28 17.82
Phase Volumes;
Solids (V; 21.37 in® Specific Gravity 2,650 {Estimated Tare # B
Voids (V, 9.72 in? e - Void Ratio 0.455 Tare Wt (g) 70.05
Water (V) 1.462 in® n - Porosity 31.3% Wet WL.(9) 223.05
Dry Wt (g) 219.2
ASTM D 2166, Moisture Content 2.58%

Respectfully submitted

(,[j. (j,:\“,(".\..(,»\ J

Hermann Walka, P.E.

Degree of Saturation 15.0%

210 Beech Street
Texarkana, Arkansas 71854
870-772-0013 Phone
870-216-2413 Fax

1717 East Erwin
Tyler, Texas 75702
903-595-4421 Phone
903-595-6113 Fax
www,ettlinc.com

707 West Cotton Street
Longview, Texas 75604-5505
903-758-0315 Phone
903-758-8245 Fax
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GEQTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

HYDRAULIC CONDUCTIVITY DETERMINATION
FLEXIBLE WALL PERMEAMETER - CONSTANT VOLUME

(Mercury Permometer Test) ASTM D 5084

Project : R360 Permian Basin, LLC- Avalon

Test Dale: 3/18/2013
ETTL Job No.: G 3927-13

Boring No.:
Sample No: Gravel Sample
Depth (ft): unknown

Panel Number ; P-4
Permometer Data
a,= 0.0314 cm? Set Mercury to Equiibrium 1.7 cm®
FipetRp at . ——=
a,= 07671 cm2 beginning PipetRp 6.7 com”
M; = 0.0302 C = 0.00043 AcnuusRa 1.5 em?
Other Location: Eddy County, NM M; = 1.0410 T= 0.20151

Material Description :

Grayish White Poorly Graded Sand with silt and gravel, (SP-SM})

SAMPLE DATA
Before Test After Test
Wet Wt: of Sample : 696.70 g Tare No.: T-18 Tare No.: T-19
Diameter : 2.87 in 728 cm? Wel Wi.Hare: 843.36  WelWi+are 909,11
Length : 3.45 in 875 cm Cry Wi.+are: 792.89  DryWitare:_ 792.89
Area: 6.46 in"2 4166 cm’ Tare Wt: 146,66  Tare Wt 146.66
Volume : 22.25 in"3 364.61  cm® Dry Wt 646.23  DryWwi: 646.23
Unit Wh (wet): 119.2  pef 191 glem” Water Wi.: 50.47  Waerwi. _ 116.22
Unit Wi (dry): 1106 pef 177 glem™ % moist.: 7.8 % moist: _ 18.0

Assumed Specific Gravity. 265

Measured B-value: _ 99.0%

Void ratio () = 0.496

Porosity {(n)=__ 0.332

Notes: Sample remolded to its Maximum Index density, ASTM D
4253, with an additional 5.2% water added.

TEST READINGS

Z.(Mercury Height Difference @ t,): 2.5 cm Hydraulic Gradient = 3.56
Date elapsedt z AZp temp o k 3
(seconds) (pipet@t) (cm) (deg C) (temp corr) {cm/sec) (ft./day) Reset=*
3/18/2013 2 2.5 1.577857 25 0.889 3.25E-04 9.21E-01
3/18/2013 2 2.25 1.827857 25 0.889 2.91E-04 8.25E-01
31820137 4 o7resy e TOEY 7.00E97
3182013 8 2277857 a5 N '
SUMMARY .
ka = 2.87E-04 cm/sec Acceptance criteria = 25 %
ki vm
k1 3.25E-04 cm/sec 134 % Vm= }ka-ki] x100
k2= 2.91E-04 cm/sec 16 % ka
k3 = 2.47E-04 cm/fsec 138 %
k4 = 2.84E-04 cmfsec 1.4 %
Hydraulic conductivity k= 287E-04 cm/sec 8.12E-01 fvday
Void Ratio e= 0.498
Porosity n= 0.332
Bulk Density ¢= 1.91 glem? 119.2 pef
Water Content W= 0135  cm%m®  { at20 deg C)
Intrinsic Permeability Ka= 2.94E-09 em? ( at20 deg C)

¢ [/ {4\ A0 ,.‘{/,f\/_.,\f

Hermann Walka, P.E.

210 Beech Streel
Texarkana, AR 71854
870-772-0013 Phone

1717 East Erwin
Tyler, Texas 75702
903-595-4421 Phone . 707 West Cotton Street
.595. Longvievs, Texas 75504-5505
ﬁ)i‘i?:tgiu:c::lx 903-758-0915 Phone
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ETTL Engineers & Consultants Inc.

GEOTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

Liquid Limit, Plastic Limit, and Plasticity Index of Soils ASTM D 4318
Method B (One Point Liquid Limit)

Project Information

Project: R360 Permian Basin, LLC - Avalon
Client/Arch./Engr.: Nai Smith Enineers, Inc.
Contractor: Larson & Associates, Inc.
Job No.: G 3927-13

Sample Information

Boring No: Sand Sample

Sample No.:

Depth: Unknown ft

Material Origin: Eddy County, New Mexico
Sampling Info. provided By: Client
Material Description: Reddish Brown Silty Sand, (SM)
Sampled By: Client
Technician: Tommy Burns

Date Sampled: _Unknown

Test Date:  3/15/2013

Test Data

Liquid Limit Plastic Limit

Can No. 29 30 Can No. 31 32

Wet weight + Tare (g)| 28.83 32.32 Wet weight + Tare (g)| 32.56 36.7
Dry Weight + Tare (g)| 26.81 29.76 Dry Weight + Tare (g) 286 33.06
Tare Weight (g)| 15.22 15.42 Tare Weight (g)}  15.23 15.25
Dry Weight of Sample (g)] 11.59 14.34 Dry Weight of Sample (g){  14.37 17.81
Weight of Water (g)] 2.02 2.56 Weight of Water (g)]  2.96 3.64
Blow Count: 20 21 Water % = PL 206 204

Water %} 174 17.9

Liquid Limit (LL)[ 17.0 17.5 Average Liquid Limit (LL} 17

Average Plastic Limit (PL) 21

Plasticity Index (PI)] N/P

Respectfully submitted

{

[/: (,\_,.-(t'\_j(,f\,‘. .

Hermann Walka, P.E.

N/P = Non-plastic material

210 Beech Street
Texarkana, Arkansas 71854
870-772-0013 Phone
870-216-2413 Fax

1717 East Erwin
Tyler, Texas 75702
903-595-4421 Phone
903-595-6113 Fax
www.ettlinc.com

707 West Cotton Street
Longvievs, Texas 75604-5505
903-758-0915 Phone
903-758-8245 Fax
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GEOTECHNICAL * MATERIALS * ENVIRONMENTAL % DRILLING * LANDFILLS

Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis ASTM D 6913
Method B
Project Information
Project: R360 Permian Basin, LL.C - Avalon
Client/Arch./Engr.: Nai Smith Engineers, Inc.
Contractor: Larson & Associates, Inc.
Job No.: G 3927-13

Sample Information
Boring No: Sand Sample
Sample No.: Depth: unknown ft Date Sampled: unknown
Material Origin: Eddy County, New Mexico
Sampling Info. provided By: Client
‘Material Description: Reddish Brown Silty Sand, (SM)
Sampled By: Client

Technician: Tyler Sutherland Test Date:  3/18/2013
Test Data
Sieve Number Sieve Size N?ac:su;‘:t:aait::d Sample Sample
(mm) Retained (%) | Finer (%)
(grams)
3" 75 0.00 0.0 100 .
T 375 0.00 00 100 Sample Properties
3/4" 19 0.00 0.0 100 L.L. P.L. P.1L
2" 12.50 0.00 0.0 100 N/P
3/8" 9.50 0 0.0 100 D 10 (mm)= N/A
No. 4 475 0 0.0 100 D 15 (mm)= N/A
No. 10 2.00 9.23 3.8 96.2 D 30 (mm)= 0.1188
No. 40 0.425 1517 6.2 93.8 D 50 (mm)= 0.1784
No. 60 0.250 64.39 26.2 73.8 D 60 (mm)= 0.2055
No. 100 0.150 153.14 62.2 37.8 D 85 (mm)= 0.3362
No. 140 0.106 181.67 73.8 26.2 Cu= N/A
No. 200 0.075 198.87 80.8 19.2 Cc= N/A
Shape of Paricles: Rounded
Hardness of Particles: Hard

Sample Washed over No. 200 Sieve

Starting Dry Weight: 246.11 - |grams

Respectfully Submitted

o [/: (: LA™ ,( Paw \j

Herman Walka, P.E.

210 Beech Street 1717 East Erwin 707 West Cotton Street
Texarkana, Arkansas 71854 Tyler, Texas 75702 Longview, Texas 75604-5505
870-772-0013 Phone 903-595-4421 Phone 903-758-0915 Phone
870-216-2413 Fax 903-595-6113 Fax 903-758-8245 Fax

www.ettlinc.com
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GLOTECHNICAL * MATERIALS * LNVIRONMENTAL * DRILLING * LANDFILLS

Particle Size Distribution Curve ASTM D 6913

Dia.

Sieve No. % Finer
(mm)
3" 75.000 | 100
- - -~ o o 1-1/2" | 37.500 | 100
100 ¢ e e o Y- — — 34" | 19.000 | 100
A O > (" =) -‘\__“ - 12" 12,500 | 100
90 \a = = oS 3/8" 9.500 | 100
- =z — g\ No.4 | 4750 | 100
20 =—\ No.10 | 2.000 | 96.2
A No.40 | 0425 | 93.8
- by No.60 | 0.250 | 73.8
70 3. No.100 | 0.150 | 37.8
< p— — - o\ —= No.140 | 0.106 | 26.2
S 60 he No.200 | 0.075 | 19.2
> \
2 — —— 1! -
w 50 \
£ \ Sample Properties
a 3 Shape of Particles
2 40 ‘%( Rounded
= - e - J— Hardness of Particles
o 30 e Hard
o —= SN LL.
& =4 P.L.
20 » "y Pl N/P
— - - 28 Das 0.336
10 p— : Deo 0.2055
- = Dso 0.1784
[ 0.1188
0 Dus NIA
100.000 10.000 1.000 0.100 0.010 0.001 %10 l:‘;ﬁ
Particle Size (mm) C A
PROJECT NAIME: R360 Permian Basin, LLC - Avalon Boring No. Sar:Inple Dc(eg)th Description and Classification T'l;ecgnt::iz:n -
Client: Nai Smith Engineers, Inc. 0. . . yler Sutherlan
ETTL Inc. Job & CEAR Sand Sample unknown Reddish Brown Silty Sand, (SM) Date:]  03/18/13
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ETTL Engineers & Consultants Inc.

GEOTECHNICAL % MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

Bulk Density / Unit Weight, ASTM D 2937 (modified lab method)

Project Information
Project
ClienVArch./Engy.
Contractor
Job No.

Sample Information
Boring No:

: R360 Permian Basin, LLC - Avajon

: Nai Smith Engineers, Inc.

. Larson & Associates, In

C.

1 G 3927-13

. Sand Sampie

Sample No.:

Material Origin:
Sampling Info. provided By:

Material Description:
Sampled By
Technician:

Remarks:

Test Data

Depth: Unknown  ft

Eddy County, New Mexico

Client

: Reddish Brown Silty Sa

nd, (SM})

. Client

: Owen Sanderson

Date Sampled:

Test Date:

Unknown

3/14/2012

Remolded to Minimum Index Dnesity, ASTM D 4254

at As Is Moisture Content, reference attached report page

Material larger than the No. 4 sieve omitted from sample

Diameter (in) | Height (iny [Mimimum of 3 Readings
Diameter (top) 2.868 5.966 Height 1
Diameter (Middle) 2.868 5.966 Height 2
Diameter (bottom) 2.868 5.966 Height 3 Bulk Density
Ave. Diameter | Ave, Height Area Volume Wet Wt. Dry Wt. Wet Unit Weight Dry Unit Weight
{in) (in) (in? (in%) (9 (a) (Ibfrit’ ) (bfit’)
2.868 5.966 6.458 38.53 756.6 7325 74.8 72.4
Bulk Density
Ave. Diameter | Ave. Height Area Volume Wet Wt, Dry Wt. Wet Unit Weight Dry Unit Weight
{mm) {mm) (mm?) (L) (¥g) (Kg) { KN/m®) (kNim®)
72.83 151.54 4166 0.6314 0.7566 0.7325 11.75 11.38
Phase Volumes:
Solids (V) 16.91 in® Specific Gravity 2,650 |Estimated Tare # T-12
Voids (v, 21.62 in® e - Void Ratio 1.279 Tare Wt (g) 220.07
Water (V,, 1.470 in® n - Porosity 56.1% Wet Wt.(g) 474.34
Dry Wt (g) 466.26
ASTM D 2166, Moisture Content 3.28%

Respectfully submitted

K/‘ (oondon

Hermann Walka, P.E.

Degree of Saturation

210 Beech Street
Texarkana, Arkansas 71854
870-772-0013 Phone
870-216-2413 Fax

1797 East Erwin
Tyler, Texas 75702
903-595-4421 Phone
903-595-6113 Fax

www.ettlinc.com

707 West Cotton Street
Longview, Texas 75504-5505
$03-758-0915 Phone
903-758-8245 Fax
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ETTL Engineers & Consultants Inc.

GEOTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

Buik Density / Unit Weight, ASTM D 2937 (modified lab method)

Project Information
Project:
Client/Arch./Engr.:
Contractor:
Job No.:

Sample [nformation
Boring No;

R360 Permian Basin, LLC - Avalon

Nai Smith Engineers, Inc.

Larson & Associates, Inc.

G 3927-13

Sand Sample

Sample No.: Depth: Unknown Date Sampled: Unknown
Material Origin: Eddy County, New Mexico
Sampling Info. provided By: Client
Material Description: Reddish Brown Silty Sand, (SM)
Sampled By: Client
Technician: Owen Sanderson Test Date: 3/14/2012
Remarks: Remolded to Maximum Index Dnesify, ASTM D 4253
Test Data al As Is Moisture Content, reference atfached repon page
Material larger than the No. 4 sieve omitted from sample
Diameter (in) | Height (iny |inimum of 3 Readings
Diameter (top) 2.868 4484  |Height1
Diameter {(Middle) 2.868 4.484 Height 2
Diameter (bottom) 2.868 4,484 Height 3 Bulk Density
Ave, Diameter | Ave. Height Area Volume Wet Wt, Dry Wt. Wet Unit Weight Dry Unit Weight
(in) (in) (in% (in%) (9) (9) (IbHR’ ) (It )
2.868 4.484 6.458 28.96 756.6 732.5 99.5 96.4
Bulk Density
Ave. Diameter | Ave, Height Area Volume Wet Wt. Dry Wt, Wet Unit Weight Dry Unit Weight
{mm) {mm) (mm?) {L) {(Ka) (Kg) (kNim® ) (kNim® )
72.83 113.88 4166 0.4745 0.7566 0.7325 15.64 15.14
Phase Volumes:
Solids (Vg 16.91 in® Specific Gravity 2.650 Estimated Tare # T-12
Voids (V, 12.05  |in® e - Void Ratio 0.713 Tare Wt (g) 220.07
Water (V,, 1.470 in® 1 - Porosity 41.5% Wet Wt.(g) 474.34
Dry Wt (g) 466.26
ASTM D 2166, Moisture Content 3.28%

Respectfully submitted

([/’ /.«\,v(“‘ A J

Hermann Walka, P.E.

Degree of Saturation 12.2%

210 Beech Street
Texarkana, Arkansas 71854
870-772-0013 Phone
870-216-2413 Fax

1717 East Erwin

Tylor, Texas 7570275 =" 7

903-595-4421 Phone
903-595-6113 Fax
www.ettlinc.com

" 767 West Cotton Street “+<v .

Longview, Texas 756045505
903.758-0915 Phone
903-758-8245 Fax ~
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ETTL Engineers & Consultants Inc.

GEOTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

HYDRAULIC CONDUCTIVITY DETERMINATION
FLEXIBLE WALL PERMEAMETER - CONSTANT VOLUME
(Mercury Permometer Test) ASTM D 5084

Project : R360 Permian Basin, LLC- Avalon
Test Date: 3/18/2013 Panel Number : P-4
ETTL Job No.: G 3927-13 Permometer Data
Boring No.: a,= 0.0314 cm? settiercuny to Equiibium 1.7 em®
Sample No: Sand Sample a, = 0.7671 cm?® b;g’finn‘i’ng Pipet Rp 6.7 cm®
Depth (ft): unknown M, = 0.0302 C = 0.00043 Annulus Ra 1.5 cm®
Other Lecation: Eddy County, NM M= 1.0410 T= 0.20151
Material Description : Reddish Brown Silty Sand, (SM)
SAMPLE DATA
Moisture Content
Before Test After Test
Wet Wt: of Sample : 563.60 g Tare No.: J Tare No.: T-17
Diameter : 287 in 7.28  cm? et Wt Htare: 710.28  wetwistare 783.53
Length : 299 in 7.60 cm Dry Wi.+are: 659.14 Dry Wi+tare:  659.14
Area: 6.46 in"2 4166 cm Tare Wt 146.68  Tare Wt 146.68
Volume : 19.33 in"3 316.82  cm’ Dry Wi 512.46 Ory Wit.: 512.46
Unit Wt (wet): 1110 pef 178 glem™ Water Wt.. 51.14  waerwt: _ 124.39
Unit Wt.(dry): 100.9 pcf 1.62 glcm"’ % moist.: 10.0 % moist.: 24.3
Assumed Specfic Gravity: 2,65 Notes: Sample remolded to its Maximum Index density, ASTM D
Measured B-value:  99.0% 4253, with an additional 6.7% water added,
Voidratio (e) = 0.639
Porosity (n)=__ 0.390
TEST READINGS
Z,(Mercury Height Difference @ t,): 25 cm Hydraulic Gradient = 4.10
Date elapsed t z AZp temp « k 3
(seconds} {pipet@t (cm) (deg C) {lemp corr) {cm/sec) (ft./day) Reset="*
3/18/2013 2 2.5 1.577857 25 0.889 2,12E-04 6.00E-01
3/18/2013 3 2.25 1.827857 25 0.889 1.90E-04 5.38E-01
3182033 5 2 . 2077857 25 0889 179E-04 S07E-01
31182013 '8 18 2277857 25 0889  164E-04 4.66E-01
SUMMARY
Ka= 1.86E-04 cm/sec Acceptance criteria = 25 %
ki ym
k1= 2.12E-04 cm/sec 138 % Vm= |ka-kil x100
k2= 1.90E-04 cmisec 19 % ka
k3= 1.79E-04 cmisec 3.9 %
k4 1.64E-04 cm/sec 11.8 %
Hydraulic conductivity k= 1.86E-04 cm/sec 5.28E-01  {fVday
Void Ratio e= 0.64
Porosity n= 0.390
Bulk Density ¢ = 1779 glem’ 111.0 pcf
Water Content W= 0.162 em’em”  ( at 20 deg C)
Intrinsic Permeability Km= 1.91E-09 em? ( at20deg C)

. / /: {,\,!'TL./('/’\/ \‘

¢

Hermann Walka, P.E.

210 Beech Street
Texarkana, AR 71854
870-772-0013 Phone

1717 East Erwin
Tyler, Texas 75702
903-595-4421 Phone
903-595-6113 Fax

www.ettlinc.com

707 Wesi Cotton Street
Longview, Texas 75604-5505
903-758-0915 Phone
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Water Well Records



Well Report: Tracking #:122867 Page 1 of 2

STATE OF TEXAS WELL REPORT for Tracking #122867

Owner: Zane Kiehne Owner Well #: No Data
Address: P.0O.Box 7 Grid #: 46-03-1
Orla, TX 79770
Well Location: 17 miles E. of 285 on Hwy 652 Latitude: 31°59* 59" N
TX
Well County: Loving Longitude: 103°43' 04" W
Elevation: 3154 ft. GPS Brand Used: Garmin
Type of Work:  New Well Proposed Use: Stock
Drilling Date: Started: 9/14/2007

Completed: 9/19/2007
Diameter of Hole: Diameter: 8-3/4 in From Surface To 399 ft

Drilling Method: Mud Rotary
Borehole Gravel Packed From: 393 ft to 190 ft
Completion: Gravel Pack Size: 3/8 vealmo

Annular Seal Data:  1st Interval: From 0 ft to 10 ft with 6 Cement (#sacks and material)
2nd Interval: From 170 ft to 190 ft with 8 Hole Plug (#sacks and material)
3rd Interval: No Data
Method Used: Poured Slurry
Cemented By: WTWWS
Distance to Septic Field or other Concentrated Contamination: N/A ft
Distance to Property Line: N/A ft
Method of Verification: NJA
Approved by Variance: No Data

Surface Surface Sleeve Installed

Completion;

Water Level: Static level: 190 ft. below land surface on 9/20/2007
Artesian flow: No Data

Packers: No Data

Plugging Info: Casing or Cement/Bentonite left in weil: No Data

Type Of Pump: No Data

Well Tests: No Data

Water Quality: Type of Water: Fresh

Depth of Strata: 240-300 / 385-395 ft.
Chemical Analysis Made: No
Did the driller knowingly penetrate any strata which contained undesirable constituents: No

Certification Data: The driller certified that the driller drilled this well (or the well was drilled under the driller's direct
supervision) and that each and all of the statements herein are true and correct. The driller
understood that failure to complete the required items will result in the log(s) being returned for
completion and resubmittal.

Company West Texas Water Well Service
Information: 3410 Mankins

mhtml-File /T \EFileServell 10110121207 R260 FEnvironmenfal Salutione Inc AvalonTa 4/16/2013



Well Report: Tracking #:122867 Page 2 of 2

Odessa, TX 79764

Driller License 4854
Number:
Licensed Well Ronny Keith

Driller Signature:

Registered Driller Luis Armendariz
Apprentice
Signature:

Apprentice 3030
Registration
Number:

Comments: No Data

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the
well was drilled) to keep information in Well Reports confidential. The Department shall hold the contents
of the well log confidential and not a matter of public record if it receives, by certified mail, a written
request to do so from the owner.

Please include the report's Tracking number (Tracking #122867) on your written request.

Texas Department of Licensing & Regulation
P.O. Box 12157
Austin, TX 78711
(512) 463-7880

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA
From (ft) To (ft) Description Dia. New/Used Type Setting From/To
0 5 Top Soil 5 New PVC Screen 393 - 373 .035

5 18 White Sandy Caliche 5 New PVC Blank 373 - 293

18 20 Hard White Limestone 5 New PVC Screen 293 - 233 .035

20 35 Brown Sandstone & Sand 5 New PVC Blank 2' AGL - 233

35 65 Loose Brown Sand

65 240 Red Sand & Shale

240 300 Loose Red Sand & Water
300 385 Red Clay

385 395 Red Sand

395 399 Red Clay

mhtml-file//T AFileServe\11-\11-0131-02. R360 Environmental Solutions. Inc.. Avalon L.a. . 4/16/2013
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STATE OF TEXAS WELL REPORT for Tracking #270635

Qwner: CONOCGQ PHILLIPS Owner Well #: JN 2771
Address: 4001 PENBROOK Grid #: 28-59-7

ODESSA , TX 79761
Well Location: MENTONE, TX 79754 Latitude: 32°00' 00" N
Well County:  Loving Longitude: 103° 43' 59" W
Elevation: No Data GPS Brand Used: GARMIN GPS 1l PLUS
Type of Work:  New Well Proposed Use: Rig Supply
Drilling Date: Started: 11/2/2011

Completed: 11/2/2011
Diameter of Hole: Diameter: 8.75 in From Surface To 240 ft
Driliing Method: Air Rotary

Borehole Gravel Packed From: 0 ft to 15 ft
Completion: Gravel Pack Size: 0.02

Annular Seal Data:  1st Interval: From 0 ft to 15 ft with 6 BAG CEMENT (#sacks and material)
2nd Interval: No Data
3rd interval: No Data
Method Used: No Data
Cemented By: No Data
Distance to Septic Field or other Concentrated Contamination: No Data
Distance to Property Line: No Data
Method of Verification: No Data
Approved by Variance: No Data

Surface Alternative Procedure Used
Completion:
Water Level: Static level: No Data
Artesian flow: No Data
Packers: No Data
Plugging Info: Casing or Cement/Bentonite left in well: No Data
Type Of Pump: No Data
Well Tests: No Data
Water Quality: Type of Water: No Data

Depth of Strata: No Data
Chemical Analysis Made: No Data i .
Did the driller knowingly penetrate any strata which contained undesirable constituents: No Data

Certification Data:  The driller certified that the driller drilled this well (or the well was drilled under the driller’s direct
supervision) and that each and all of the statements herein are true and correct: The drifler
understood that failure to complete the required items will result in the log(s) being returned for
completion and resubmittal.

Company DARRELL CRASS DRILLING
{nformation: PO BOX 60031
MIDLAND , TX 79711

https://texaswellreports.twdb.state.tx.us/drillers-new/insertwellreportprint.asp?track=270635  8/10/2012



Well Report: Tracking #:270635 Page ot 2

Driller License 2752
Number:
Licensed Well R DARRELL CRASS

Driller Signature:

Registered Drilier ~ RELLES ALVARADO
Apprentice
Signature:

Apprentice 57808
Registration
Number:

Comments: 13 - 18 NOT APPLICABLE

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the
well was drilied) to keep information in Welf Reports confidential. The Depariment shall hold the contents
of the welt log confidential and not a matter of public record if it receives, by certified mail, & written
request to do so from the owner.

Please include the repoart's Tracking number (Tracking #270635) on your written request.

Texas Department of Licensing & Regulation
P.0. Box 12157
Austin, TX 78711

(512) 463.7880
DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA
From {#) To (ff) Description Dia. New/Used  Type Setting From/To
0-3TOP SOIL 6" NEW PVC PIPE BLANK 0 - 140
3 -18 CALIGHE 6" NEW PVC PIPE SCREEN 140 - 240
15-33 SAND
33 - 38 GRAVEL
38 - 50 SANDY CLAY
50 - 60 GRAVEL
60 -70 SANDY CLAY
70 - 100 SAND

100 - 180 SANDY CLAY
180 - 216 SAND

~ 210 - 230 SANDY CLAY
230 - 240 RED BED

https://texaswellreports.twdb. state. tx.us/drillers-new/insertwellreportprint.aspZtrack=270635  8/10/2012



Diameter of Hole:
Drilling Method:

Borehole
Completion:

Annular Seal Data:

Surface
Completion:

Water Level:

Packers:

Plugging Info:

Type Of Pump:
Well Tests:

Water Quality:

Certification Data:

Company
Information:

Driller License
Number:

mhtm 1 fila /T AFRileServel1 101120131202 R360 Environmental Solutions Inc. Avalon [.a

Well Report: Tracking #:276294 Page 1 of 2
STATE OF TEXAS WELL REPORT for Tracking #276294
Owner: CONOQCO PHILLIPS Owner Well #: JN 2723
Address: 4001 PENBROOK Grid #: 46-03-1
ODESSA , TX 79760
Well Location: MENTONE , TX 79754 Latitude: 31°59' 56" N
Well County: Loving Longitude: 103° 42" 50" W
Elevation: No Data GPS Brand Used: GARMIN GPS 1ll PLUS
Type of Work:  New Well Proposed Use: Rig Supply
Drilling Date: Started: 1/6/2012

Completed: 1/6/2012
Diameter: 8.75 in From Surface To 340 ft
Air Rotary

Gravel Packed From: (No Data) ft to (No Data) ft
Gravel Pack Size:

1st Interval: No Data
2nd Interval: No Data
3rd Interval: No Data

No Data

Static level: No Data
Artesian flow: No Data

No Data

The well was plugged within 48 hours.

Casing left in well:  Cement/Bentonite left in well:

From (ft) To (it) From (ft) To (ft) Cem/Bent Sacks Used
NO CASING

FILLED HOLE WITH DIRT

No Data
No Data

Type of Water: No Data

Depth of Strata: No Data

Chemical Analysis Made: No Data

Did the driller knowingly penetrate any strata which contained undesirable constituents: No Data

The driller certified that the driller drilled this well (or the well was drilled under the driiler's direct
supervision) and that each and all of the statements herein are true and correct. The driller
understood that failure to complete the required items will result in the log(s) being returned for
completion and resubmittal.

R DARRELL CRASS
PO BOX 60031
MIDLAND , TX 79711

2752

4/16/2013



Well Report: Tracking #:276294 Page 2 of 2

Licensed Weli R DARRELL CRASS
Driller Signature:

Registered Driller RON MOTT
Apprentice
Signature:

Apprentice 56409
Registration
Number:

Comments: 9 -14 NOT APPLICABLE
16 -18 NOT APPLICABLE

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the
well was drilled) to keep information in Well Reports confidential. The Department shall hold the contents
of the well log confidential and not a matter of public record if it receives, by certified mail, a written
request to do so from the owner.

Please include the report's Tracking number (Tracking #276294) on your written request.

Texas Department of Licensing & Regulation
P.O. Box 12157
Austin, TX 78711
(512) 463-7830

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA

From (ft) To (ft) Description No Data
0 - 25 CALCHIE

25 - 90 SANDY CLAY

90 - 100 SANDSTONE

100 - 340 CLAY & RED BED

e dear 1 LT A T AL T AChwr~VT T AMTT N121T OD DRSO Ertrtvnmimtrmarntal CAaliiti e Tiv~r Axroalam T oA AI1ELIDNTNR



APPENDIX E

Analytical Laboratory Report



MDD H L

ANALYTICAL

November 17, 2011

Alexis Johnson

Larson & Associates
507 N. Marienfeld #200
Midland, TX 79701

Order No: 1111076
TEL: (432) 687-0901

FAX: (432) 687-0456
RE:

Dear Alexis Johnson:

DHL Analytical received 1 sample(s) on 11/9/2011 for the analyses presented in the following report.
There were no problems with the analyses and all data met requirements of NELAC except where noted
in the Case Narrative. All non-NELAC methods will be identified accordingly in the case narrative and
all estimated uncertainties of test results are within method or EPA specifications.

If you have any questions regarding these tests results, please feel free to call. Thank you for using DHL
Analytical.

Sincerely,

Wb S

John DuPont
General Manager

This report was performed under the accreditation of the State of Texas Laboratory Certification Number:
T104704211-11-7

2300 Double Creek Dr. « Round Rock, TX 78664 « Phone (512) 388-8222 » Fax: (512) 388-8229
http://www.dhlanalytical.com
Page 1 of 22
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Environmental Consultants
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DHL Analytical

Sample Receipt Checklist

Client Name Larson & Associates

“Nork Order Number 1111078

!
Checklist completed by: Q@M ~ u l ] \ 0

Signaiure \ Dale

Carrier name:  LoneStar

Shipping ter.in good ition? Yes M
Custody seals intact on shippping tontainer/cooler? Yes ™
Custody seals intact on sample bottles? ves OJ
Chain of custody present? Yes M
Chain of custody signed when refinquished and recetved? Yes Ml
Chain of custody agrees with sample labels? Yes M)
S in proper i le? Yes M
Sample containers intact? Yes )
Sufficient sample volume for indicated test? Yes
All samples received within holding time? Yes M
Container/Temp Blank temperature in compliance? Yes
Water - VOA vials have zero headspace? Yes b
Water - pH acceptable upon receipt? Yes M
Adjustad? (il -

Any No response must be detalled in the camments section below.

Date Received: 117912011

Received by JB

P2
Reviewed by /7 7 /&.‘T/L(
inilials i Date

No [ Not Present [J
No (I Not Present (]
No (D Not Present
No J

No OO

No [

No

No 3

No O

No [

N 11 T

No No VOA vials submitted (]
Noll  NotApplicable (J

Checkedby  <22.

Client contacted Date contacled:

Cantacted by. Regarding:

Person contacted

c "

Corrective Action

Page 1 of 1

Page 5 of 22



DHI Analytical Date: 11/17/11

CLIENT: Larson & Associates
Project: CASE NARRATIVE
Lab Order: 1111076

Sample was analyzed using the methods outlined in the following references:

Method SW6020 - Metals Analysis

Method SW7470A - Mercury Analysis

Method SW8021B - Volatile Organics by GC Analysis
Method E300 - Anions Analysis

Method M2320 B (18th Edition) - Alkalinity Analysis
Method M2540C (18th Edition) - TDS Analysis

LOGIN
The sample was received and log-in performed on 11/9/11. A total of 1 sample was received. The Time
of Collection was Mountain Standard Time. The sample arrived in good condition and was properly

packaged. All method blanks, sample duplicates, laboratory spikes, and/or matrix spikes met quality
assurance objectives.

Page 6 of 22



DHL Analytical

Date: 11/17/11

CLIENT: Larson & Associates

Project: Work Order Sample Summary
Lab Order: 1111076

Lab Smp ID Client Sample ID Tag Number Date Collected Date Recv'd
1111076-01 Windmill

11/07/11 01:30 PM

11/09/11

Page 7 0of 22
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DHL Analytical

Date: 11/17/11

CLIENT: Larson & Associates Client Sample ID: Windmill
Project: LabID: 1111076-01
Project No: 11-0131-01 Collection Date: 11/07/11 01:30 PM
Lab Order: 1111076 Matrix: Aqueous
Analyses Result MDL RL Qual Units DF  Date Analyzed
Volatile Organics by GC SW8021B Analyst: DEW
Benzene ND 0.000800 0.00200 mg/L 1 11/09/11 06:39 PM
Ethylbenzene ND 0.00200 0.00600 mg/L 1 11/09/11 06:39 PM
Toluene ND 0.00200 0.00600 mg/L 1 11/09/11 06:39 PM
Xylenes, Total ND 0.00300 0.00900 mg/L [ [1/09/11 06:39 PM
Surr: a,a,a-Trifluorotoluene 103 0 87-113 %REC 1 11/09/11 06:39 PM
Mercury Filtered (0.45p) SW7470A Analyst: LM
Mercury ND 0.0000800 0.000200 mg/L 1 [1/10/1102:11 PM
Dissolved Metals-ICPMS (0.45p) SW6020 Analyst: AJR
Arsenic ND 0.00200 0.00600 mg/L 1 11/15/11 06:09 PM
Barium 0.178 0.00300 0.0100 mg/L 1 11/15/11 06:09 PM
Cadmium ND 0.000300 0.00100 mg/L, I [1/15/11 06:09 PM
Chromium ND 0.00200 0.00600 mg/L [ 11/15/11 06:09 PM
Lead ND 0.000300 0.00100 mg/L 1 11/15/11 06:09 PM
Selenium 0.00283 0.00200 0.00600 mg/L 1 11/15/11 06:09 PM
Silver ND 0.00100 0.00200 mg/L 1 11/15/11 06:09 PM
Anions by IC method - Water E300 Analyst: JBC
Chloride 353 0.300 1.00 mg/L 1 11/09/11 11:55 AM
Nitrate-N 2.71 0.100 0.500 mg/L 1 11/09/11 11:55 AM
Sulfate 190 10.0 30.0 mg/L 10 11/09/11 11:23 AM
Alkalinity M2320B Analyst: JBC
Alkalinity, Bicarbonate (As CaCO3) 175 10.0 20.0 mg/L 1 11/09/11 01:49 PM
Alkalinity, Carbonate (As CaCO3) ND 10.0 20.0 mg/L 1 11/09/11 01:49 PM
Alkalinity, Hydroxide (As CaCO3) ND 10.0 20.0 mg/L 1 11/09/11 01:49 PM
Alkalinity, Total (As CaCQ3) 175 10.0 20.0 mg/L 1 11/09/11 01:49 PM
Total Dissolved Solids M2540C Analyst: JICG
Total Dissolved Solids (Residue, Filterable) 589 10.0 10.0 mg/L 1 11/14/11 09:15 AM
Qualifiers: * Value exceeds TCLP Maximum Concentration Level ] Analyte detected between MDL and RL
B Analyte detected in the associated Method Blank MDL Method Detection Limit
C Sample Result or QC discussed in the Case Narrative N Parameter not NELAC certified
DF Dilution Factor ND Not Detected at the Method Detection Limit
E TPH pattern not Gas or Diesel Range Pattern RL Reporting Limit
S Spike Recovery outside control limits Page 10 of 22



DHL Analytical Date: 11/17/11

CLIENT: Larson & Associates UMMAR
CLIENT:  Larson ANALYTICAL QC S Y REPORT
Project: RunID: GC8 111109B
SampleID:  LCS-49109 BatchID: 49109 TestNo: SW8021B Units: mg/L
SampType:  LCS RunID:  GC8_111109B Analysis Date: 11/09/11 05:57 PM Prep Date: 11/09/11
Analyte Result RL SPK value  RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Benzene 0.0507 0.00200 0.0500 0 101 81 125
Toluene 0.0516 0.00600 0.0500 0 103 84 123
Ethylbenzene 0.0513 0.00600 0.0500 0 103 83 119
Xylenes, Total 0.153 0.00900 0.150 0 102 81 117
Surr: a,a,a-Trifluorotoluene 195 200.0 973 87 113
Sample ID:  MB-49109 BatchID: 49109 TestNo: SW8021B Units: mg/L
SampType:  MBLK RunID:  GCS8_111109B Analysis Date: 11/09/11 06:17 PM Prep Date: 11/09/11
Analyte Result RL SPK value RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Benzene ND 0.00200
Toluene ND 0.00600
Ethylbenzene ND 0.00600
Xylenes, Total ND 0.00900
Surr: a,a,a-Trifluorotoluene 194 200.0 96.8 87 113
Sample ID:  1111076-01AMS BatchID: 49109 TestNo: SW8021B Units: mg/L
SampType:  MS RunID:  GC8_111105B Analysis Date: 11/09/11 07:00 PM Prep Date: 11/09/11
Analyte Result RL SPK value  RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Benzene 0.0496 0.00200 0.0500 0 99.3 81 125
Toluene 0.0500 0.00600 0.0500 0 99.9 84 123
Ethylbenzene 0.0494 0.00600 0.0500 0 98.7 83 119
Xylenes, Total 0.148 0.00900 0.150 0 984 81 117
Surr; a,a,a-Trifluorotoluene 193 200.0 96.3 87 113
Sample ID:  1111076-01AMSD BatchID: 49109 TestNo: SW8021B Units: mg/L
SampType:  MSD RuniD:  GC8_111109B Analysis Date: 11/09/11 07:21 PM Prep Date: 11/09/11
Analyte Result RL SPK value  RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Benzene 0.0527 0.00200 0.0500 0 105 81 125 5.94 20
Toluene 0.0529 0.00600 0.0500 0 106 84 123 573 20
Ethylbenzene 0.0505 0.00600 0.0500 0 101 83 119 2.30 20
Xylenes, Total 0.150 0.00900 0.150 0 100 81 117 1.62 20
Surr: a,a,a-Trifluorotoluene 203 200.0 102 87 113 0 0
Qualifiers: B Analyte detected in the associated Method Blank R RPD outside accepted control limits
DF Dilution Factor RL Reporting Limit
J Analyte detected between MDL and RL S Spike Recovery outside control limits
MDL Method Detection Limit J Analyte detected between SDL and RL
ND Not Detected at the Method Detection Limit N Parameter not NELAC certified
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DHL Analytical Date: 11/17/11

CLIENT: Larson & Associates UMMAR
Work Order: 1111076 ANALYTICAL QC S Y REPORT
Project: RunID: GC8_111109B
Sample ID:  ICV-111109 BatchID: R57766 TestNo: SW8021B Units: mg/L.
SampType:  ICV RunID:  GC8 111109B Analysis Date: 11/09/11 05:36 PM Prep Date:
Analyte Result RL SPKvalue RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Benzene 0.0929 0.00200 0.100 0 92.9 80 120
Toluene 0.0931 0.00600 0.100 0 93.1 80 120
Ethylbenzene 0.0943 0.00600 0.100 0 94.3 80 120
Xylenes, Total - 0.283 0.00900 0.300 0 94.2 80 120
Surr: a,a,a-Trifluorotoluene 194 200.0 97.1 87 113
Sample ID:  CCV1-111109 BatchID: R57766 TestNo: SW8021B Units: mg/L
SampType: CCV RunID:  GC8_111109B Analysis Date: 11/09/11 07:42 PM Prep Date:
Analyte Result RL SPKvalue RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Benzene 0.0542 0.00200 0.0500 0 108 80 120
Toluene 0.0540 0.00600 0.0500 0 108 80 120
Ethylbenzene 0.0520 0.00600 0.0500 0 104 80 120
Xylenes, Total 0.155 0.00900 0.150 0 104 80 120
Surr: a,a,a-Trifluorotoluene 207 200.0 104 87 113
Qualifiers: B Analyte detected in the associated Method Blank R RPD outside accepted control limits
DF Dilution Factor RL Reporting Limit
J Analyte detected between MDL and RL S Spike Recovery outside control limits
MDL Method Detection Limit J Analyte detected between SDL and RL
ND Not Detected at the Method Detection Limit N Parameter not NELAC certified
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DHL Analytical

Date: 11/17/11

CLIENT: Larson & Associates UMMAR
Work Order: 1111076 ANALYTICAL QC S Y REPORT
Project: RunID: CETAC_HG 111110B
Sample ID:  MB-49092 BatchID: 49092 TestNo: SW7470A Units: mg/L
SampType:  MBLK RunID: CETAC_HG_111110B  Analysis Date: 11/10/11 01:36 PM Prep Date: 11/09/11
Analyte Result RL SPKvalue RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Mercury ND 0.000200
SampleID:  LCS-49092 BatchID: 49092 TestNo: SW7470A Units: mg/L
SampType:  LCS RunID: CETAC_HG 111110B  Analysis Date: 11/10/11 01:42 PM Prep Date: 11/09/11
Analyte Result RL SPK value RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Mercury 0.00195  0.000200 0.00200 0 97.5 85 115
Sample ID:  LCSD-49092 BatchID: 49092 TestNo: SW7470A Units: mg/L
SampType: LCSD RunID:  CETAC_HG_I11110B  Analysis Date: 11/10/11 01:44 PM Prep Date: 11/09/11
Analyte Result RL SPK value RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Mercury 0.00198  0.000200 0.00200 0 99.0 85 115 1.53 15
Sample ID: 1111038-01ASD BatchID: 49092 TestNo: SW7470A Units: mg/L
SampType:  SD RunID: CETAC_HG 111110B  Analysis Date: 11/10/11 01:52 PM Prep Date: 11/09/11
Analyte Result RL SPK value RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Mercury 0 0.0100 0 0 0 10
SampleID:  1111038-01APDS BatchID: 49092 TestNo: SW7470A Units: mg/L
SampType:  PDS RunID:  CETAC HG_111110B  Analysis Date: 11/10/11 01:54 PM Prep Date: 11/09/11
Analyte Result RL SPKvalue RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Mercury 0.0215 0.00200 0.0250 0 86.0 85 115
SampleID:  1111038-01AMS BatchID: 49092 TestNo: SW7470A Units: mg/L
SampType:  MS RunID: CETAC HG_111110B  Analysis Date: 11/10/11 02:01 PM Prep Date: 11/09/11
Analyte Result RL SPK value RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Mercury 0.0186 0.00200 0.0200 0 93.0 80 120
Sample ID:  1111038-01AMSD BatchID: 49092 TestNo: SW7470A Units: mg/L
SampType: = MSD RunID:  CETAC HG_111110B  Analysis Date: 11/10/11 02:03 PM Prep Date: 11/09/11
Analyte Result RL SPKvalue RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Mercury 0.0194 0.00200 0.0200 0 97.0 80 120 421 15
Qualifiers: B Analyte detected in the associated Method Blank R RPD outside accepted control limits

DF Dilution Factor RL Reporting Limit

J Analyte detected between MDL and RL S Spike Recovery outside control limits

MDL Method Detection Limit J Analyte detected between SDL and RL

ND Not Detected at the Method Detection Limit N Parameter not NELAC certified

Page 13 of 22



DHL Analytical Date: 11/17/11

CLIENT: Larson & Associates UMMAR
Work Order: 1111076 ANALYTICAL QC S Y REPORT
Project: RunID: CETAC_HG 111110B
Sample ID:  ICV-111110 BatchID: R57788 TestNo: SWT470A Units: mg/L
SampType: ICV RunID: CETAC HG_111110B  Analysis Date: 11/10/11 01:32 PM Prep Date:
Analyte Result RL SPK value  RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Mercury 0.00385  0.000200 0.00400 0 96.2 30 110
SampleID:  CCV1-111110 BatchID: R57788 TestNo: SWT7470A Units: mg/L
SampType:  CCV RunID:  CETAC HG 111110B  Analysis Date: 11/10/11 01:57 PM Prep Date:
Analyte Result RL SPK value RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Mercury 0.00194  0.000200 0.00200 0 97.0 90 110
SampleID:  CCV2-111110 BatchID: R57788 TestNo: SW7470A Units: mg/L
SampType: CCV RunID: CETAC HG _111110B  Analysis Date: 11/10/11 02:21 PM Prep Date:
Analyte Result RL SPK value  RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Mercury 0.00194  0.000200 0.00200 0 97.0 90 110
Qualifiers: B Analyte detected in the associated Method Blank R RPD outside accepted control limits

DF Dilution Factor RL Reporting Limit

J Analyte detected between MDL and RL S Spike Recovery outside control limits

MDL Method Detection Limit J Analyte detected between SDL and RL

ND Not Detected at the Method Detection Limit N Parameter not NELAC certified
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DHL Analytical Date: 11/17/11

CLIENT: Larson & Associates UMMAR
Wosk Order: 111076 ANALYTICAL QC S Y REPORT
Project: RunID: ICP-MS3 111115B
Sample ID:  MB-49140 BatchID: 49140 TestNo: SW6020 Units: mg/L
SampType:  MBLK RunID:  ICP-MS3_111115B Analysis Date: 11/15/11 05:36 PM Prep Date: 11/11/11
Analyte Result RL SPK value RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Arsenic ND 0.00600
Barium ND 0.0100
Cadmium ND 0.00100
Chromium ND 0.00600
Lead ND 0.00100
Selenium ND 0.00600
Silver ND 0.00200
Sample ID:  LCS-49140 Batch ID: 49140 TestNo: SW6020 Units: mg/L
SampType:  LCS RunID:  ICP-MS3_111115B Analysis Date: 11/15/11 05:41 PM Prep Date: 11/11/11
Analyte Result RL SPK value RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Arsenic 0.202 0.00600 0.200 0 101 80 120
Barium 0.195 0.0100 0.200 0 97.6 80 120
Cadmium 0.196 0.00100 0.200 0 98.2 80 120
Chromium 0.198 0.00600 0.200 0 99.0 80 120
Lead 0.193 0.00100 0.200 0 96.6 80 120
Selenium 0.194 0.00600 0.200 0 96.8 80 120
Silver 0.198 0.00200 0.200 0 98.8 80 120
SampleID:  LCSD-49140 BatchID: 49140 TestNo: SW6020 Units: mg/L
SampType:  LCSD RunID:  ICP-MS3_111115B Analysis Date: 11/15/11 05:47 PM Prep Date: 11/11/11
Analyte Result RL SPK value RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Arsenic 0.199 0.00600 0.200 0 994 80 120 1.70 15
Barium 0.195 0.0100 0.200 0 97.6 80 120 0.102 15
Cadmium 0.197 0.00100 0.200 0 98.6 80 120 0407 15
Chromium 0.192 0.00600 0.200 0 96.1 80 120 297 15
Lead 0.194 0.00100 0.200 0 97.0 80 120 0413 15
Selenium 0.190 0.00600 0.200 0 949 80 120 2.03 15
Silver 0.197 0.00200 0.200 0 98.6 80 120 0152 15
Sample ID:  1111086-06A SD BatchID: 49140 TestNo: SW6020 Units: mg/L
SampType:  SD RunID:  ICP-MS3_111115B Analysis Date: 11/15/11 06:04 PM Prep Date: 11/11/11
Analyte Result RL SPK value  RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Arsenic 0 0.0300 0 0 0 10
Barium 0.0486 0.0500 0 0.0483 0557 10
Cadmium 0 0.00500 0 0.000485 0 10
Chromium 0 0.0300 0 0 0 10
Lead 0 0.00500 0 0 0 10
Selenium 0 0.0300 0 0 0 10
Silver 0 0.0100 0 0 0 10
SampleID:  1111086-06APDS BatchID: 49140 TestNo: SW6020 Units: mg/L
SampType:  PDS RunID:  ICP-MS3_111115B Analysis Date: 11/15/11 06:49 PM Prep Date: 11/11/11
Qualifiers: B Analyte detected in the associated Method Blank R RPD outside accepted control limits

DF Dilution Factor RL Reporting Limit

J Analyte detected between MDL and RL S Spike Recovery outside control limits

MDL Method Detection Limit J Analyte detected between SDL and RL

ND Not Detected at the Method Detection Limit N Parameter not NELAC certified
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DHL Analytical

Date: 11/17/11

CLIENT: Larson & Associates ANALYTICAL QC SUMMARY REPORT
Work Order: 1111076
Project: RunlD: ICP-MS3 111115B
Analyte Result RL SPK value  RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Arsenic 0227 0.00600 0.200 0 113 75 125
Barium 0.242 0.0100 0.200 0.0483 970 75 125
Cadmium 0.195 0.00100 0.200 0.00048597.2 75 125
Chromium 0.179 0.00600 0.200 0 89.4 75 125
Lead 0.191 0.00100 0.200 0 95.4 75 125
Selenium 0.205 0.00600 0.200 0 103 75 125
Silver 0.194 0.00200 0.200 0 97.0 75 125
Sample ID: 1111086-06A MS BatchID: 49140 TestNo: SW6020 Units: mg/L
SampType:  MS RunID: ICP-MS3_111115B Analysis Date: 11/15/11 06:54 PM Prep Date: 11/11/11
Analyte Result RL SPKvalue RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Arsertic 0.226 0.00600 0.200 0 113 80 120
Barium 0.247 0.0100 0.200 0.0483 993 80 120
Cadmium 0.198 0.00100 0.200 0.00048599.0 80 120
Chromium 0.179 0.00600 0.200 0 89.6 80 120
Lead 0.193 0.00100 0.200 0 96.4 80 120
Selenium 0.208 0.00600 0.200 0 104 80 120
Silver 0.191 0.00200 0.200 0 95.3 80 120
Sample ID: 1111086-06 A MSD BatchID: 49140 TestNo: SW6020 Units: mg/L
SampType:  MSD RunID:  ICP-MS3_111115B Analysis Date: 11/15/11 07:00 PM Prep Date: 11/11/11
Analyte Result RL SPK value RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Arsenic 0.230 0.00600 0.200 0 115 80 120 145 15
Barium 0.243 0.0100 0.200 0.0483 974 80 120 1.51 15
Cadmium 0.197 0.00100 0.200 0.00048598.3 80 120 0.708 15
Chromium 0.180 0.00600 0.200 0 90.2 80 120 0723 15
Lead 0.195 0.00100 0.200 0 915 80 120 1.13 15
Selenium 0.209 0.00600 0.200 0 104 80 120 0.528 15
Silver 0.188 0.00200 0.200 0 94.1 80 120 127 15
Qualifiers: B Analyte detected in the associated Method Blank R RPD outside accepted control limits
DF Dilution Factor RL Reporting Limit
J Analyte detected between MDL and RL S Spike Recovery outside control limits
MDL Method Detection Limit J Analyte detected between SDL and RL
ND Not Detected at the Method Detection Limit N Parameter not NELAC certified
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DHL Analytical Date: 11/17/11

CLIENT: Larson & Associates UMMAR
Work Order: 1111076 ANALYTICAL QC S Y REPORT
Project: RunID: ICP-MS3 111115B
Sample ID:  ICV1-111115 BatchID: R57853 TestNo: SW6020 Units: mg/L
SampType:  ICV RunID:  ICP-MS3_111115B Analysis Date: 11/15/11 01:09 PM Prep Date:
Analyte Result RL SPK value  RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Arsenic 0.0962 0.00600 0.100 0 96.2 90 110
Barium 0.0960 0.0100 0.100 0 96.0 90 110
Cadmium 0.0974 0.00100 0.100 0 974 90 110
Chromium 0.100 0.00600 0.100 0 100 90 110
Lead 0.0960 0.00100 0.100 0 96.0 90 110
Selenium 0.0976 0.00600 0.100 0 97.6 90 110
Silver 0.104 0.00200 0.100 0 104 90 110
Sample ID:  CCV2-111115 BatchID: RS57853 TestNo: SW6020 Units: mg/L
SampType: CCV RunID:  ICP-MS3_111115B Analysis Date: 11/15/11 04:48 PM Prep Date:
Analyte Result RL SPK value  RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Arsenic 0.205 0.00600 0.200 0 103 90 110
Barium 0.196 0.0100 0.200 0 98.2 90 110
Cadmium 0.200 0.00100 0.200 0 100 90 110
Chromium 0.192 0.00600 0.200 0 96.1 90 110
Lead 0.193 0.00100 0.200 0 96.6 50 110
Selenium 0.199 0.00600 0.200 0 99.7 90 110
Silver 0.201 0.00200 0.200 0 101 90 110
Sample ID:  CCV3-111115 BatchID: R57853 TestNo: SW6020 Units: mg/L
SampType: CCV RunID: ICP-MS3_111115B Analysis Date: 11/15/11 07:17PM Prep Date:
Analyte Result RL SPK value RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Arsenic 0.210 0.00600 0.200 0 105 90 110
Barium 0.189 0.0100 0.200 0 94.6 90 110
Cadmium 0.192 0.00100 0.200 0 96.2 90 110
Chromium 0.194 0.00600 0.200 0 96.8 90 110
Lead 0.186 0.00100 0.200 0 93.0 90 110
Selenium 0.195 0.00600 0.200 0 97.6 90 110
Silver 0.195 0.00200 0.200 0 97.4 90 110
Qualifiers: B Analyte detected in the associated Method Blank R RPD outside accepted control limits
DF Dilution Factor RL Reporting Limit
J Analyte detected between MDL and RL S Spike Recovery outside control limits
MDL Method Detection Limit J Analyte detected between SDL and RL
ND Not Detected at the Method Detection Limit N Parameter not NELAC certified
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DHI. Analytical

Date: 11/17/11

CLIENT: Larson & Associates UMMAR
Work Order: 1111076 ANALYTICAL QCS Y REPORT
Project: RunID: IC_111109A
SampleID:  LCS-49099 BatchID: 49099 TestNo: E300 Units: mg/L
SampType: LCS RunID: IC_111109A Analysis Date: 11/09/11 09:25 AM Prep Date: 11/09/11
Analyte Result RL SPK value  RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Chloride 10.2 1.00 10.00 0 102 90 110
Nitrate-N 5.25 0.500 5.000 0 105 90 110
Suifate 30.8 3.00 30.00 0 103 90 110
Sample ID:  LCSD-49099 Batch ID: 49099 TestNo: E300 Units: mg/L
SampType:  LCSD RunID: IC_111109A Analysis Date: 11/09/11 09:37 AM Prep Date: 11/09/11
Analyte Result RL SPKvalue RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Chloride 102 1.00 10.00 0 102 90 110 0.124 20
Nitrate-N 5.27 0.500 5.000 0 105 90 110 0.309 20
Sulfate 30.8 3.00 30.00 0 103 90 110 0.026 20
Sample ID:  MB-49099 BatchID: 49099 TestNo: E300 Units: mg/L
SampType:  MBLK RunID: IC_111109A Analysis Date: 11/09/11 09:49 AM Prep Date: 11/09/11
Analyte Result RL SPK value  RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Chloride ND 1.00
Nitrate-N ND 0.500
Sulfate ND 3.00
Sample ID:  1111073-01D MS BatchID: 49099 TestNo: E300 Units: mg/L
SampType: MS RunID: IC _111109A Analysis Date: 11/09/11 10:25 AM Prep Date: 11/09/11
Analyte Result RL SPK value RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Nitrate-N 5.46 0.500 5.000 0.4300 101 90 110
Sulfate 59.2 3.00 30.00 2811 104 90 110
Sample ID:  1111073-01D MSD BatchID: 49099 TestNo: E300 Units: mg/L
SampType:  MSD RunID: IC_111109A Analysis Date: 11/09/11 10:37 AM Prep Date: 11/09/11
Analyte Result RL SPK value  RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Nitrate-N 547 0.500 5.000 0.4300 101 90 110 0.055 20
Sulfate 58.8 3.00 30.00 2811 102 90 110 0755 20
SampleID:  1111073-01D MS BatchID: 49099 TestNo: E300 Units: mg/L
SampType: MS RunID: IC_111105A Analysis Date: 11/09/11 11:00 AM Prep Date: 11/09/11
Analyte Result RL SPK value RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Chloride 176 10.0 100.0 7867 974 90 110
Sample ID: 1111073-01D MSD BatchID: 49099 TestNo: E300 Units: mg/L
SampType:  MSD RunID: IC _111109A Analysis Date: 11/09/11 11:12 AM Prep Date: 11/09/11
Analyte Result RL SPKvalue  RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Chloride 176 10.0 100.0 7867 974 90 110 0.000 20
Qualifiers: B Analyte detected in the associated Method Blank R RPD outside accepted controf limits

DF Dilution Factor RL Reporting Limit

J Analyte detected between MDL and RL S Spike Recovery outside control limits

MDL Method Detection Limit J Analyte detected between SDL and RL

ND Not Detected at the Method Detection Limit N Parameter not NELAC certified
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DHL Analytical Date: 11/17/11

CLIENT: Larson & Associates UMMAR
Work Order: 1111076 ANALYTICAL QC S Y REPORT
Project: RunID: IC 111109A
Sample ID:  ICV-111109 BatchID: R57758 TestNo: E300 Units: mg/L
SampType: ICV RunID: IC_111109A Analysis Date: 11/09/11 09:08 AM Prep Date:
Analyte Result RL SPK value RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Chloride 259 1.00 25.00 0 104 90 110
Nitrate-N 13.4 0.500 12.50 0 107 90 110
Sulfate 79.3 3.00 75.00 0 106 90 110
Sample ID:  CCV1-111109 BatchID: R57758 TestNo: E300 Units: mg/L
SampType: CCV RunID:  IC_111109A Analysis Date: 11/09/11 11:43 AM Prep Date:
Analyte Result RL SPK value RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Chloride 10.2 1.00 10.00 0 102 90 110
Nitrate-N 5.28 0.500 5.000 0 106 90 110
Sulfate 31.2 3.00 30.00 0 104 90 110
Sample ID:  CCV2-111109 BatchID: R57758 TestNo: E300 Units: mg/L
SampType: CCV RunID: IC_111109A Analysis Date; 11/09/11 12:06 PM Prep Date:
Analyte Result RL SPK value RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Chloride 10.2 1.00 10.00 0 102 90 110
Nitrate-N 524 0.500 5.000 0 105 90 110
Qualifiers: B Analyte detected in the associated Method Blank R RPD outside accepted control limits
DF Dilution Factor RL Reporting Limit
J Analyte detected between MDL and RL S Spike Recovery outside control {imits
MDL Method Detection Limit J Analyte detected between SDL and RL
ND Not Detected at the Method Detection Limit N Parameter not NELAC certified
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DHL Analytical Date: 11/17/11

CLIENT: Larson & Associates UMMAR
Work Order: 1111076 ANALYTICAL QCS Y REPORT
Project: RunID: TITRATOR 111109B
Sample ID:  LCS-49100 Batch ID: 49100 TestNo: M2320 B Units: mg/L
SampType:  LCS RunID:  TITRATOR 111109B Analysis Date: 11/09/11 01:36 PM Prep Date: 11/09/11
Analyte Result RL SPK value  RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Alkalinity, Total (As CaCO3) 50.8 20.0 50.00 0 102 74 129 .
Sample ID:  MB-49100 BatchID: 49100 TestNo: M2320 B Units: mg/L
SampType: MBLK RunID:  TITRATOR 111109B Analysis Date: 11/09/11 01:38 PM Prep Date: 11/09/11
Analyte Result RL SPK value RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Alkalinity, Bicarbonate (As CaCO3) ND 20.0
Alkalinity, Carbonate (As CaCO3) ND 20.0
Alkalinity, Hydroxide (As CaCO3) ND 20.0
Alkalinity, Total (As CaCO3) ND 20.0
Sample ID: 1111073-01D DUP BatchID: 49100 TestNo: M2320 B Units: mg/L
SampType:  DUP RunID:  TITRATOR 111109B Analysis Date: 11/09/11 01:45 PM Prep Date: 11/09/11
Analyte Result RL SPK value  RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Alkalinity, Bicarbonate (As CaCO3) 94.9 20.0 0 95.40 - 0525 20
Alkalinity, Carbonate (As CaCO3) 0 20.0 0 0 0 20
Alkalinity, Hydroxide (As CaC0O3) 0 20.0 0 0 0 20
Alkalinity, Total (As CaCO3) 94.9 20.0 0 95.40 0.525 20
Qualifiers: B Analyte detected in the associated Method Blank R RPD outside accepted control limits

DF Dilution Factor RL Reporting Limit

J Analyte detected between MDL and RL S Spike Recovery outside control limits

MDL Method Detection Limit J Analyte detected between SDL and RL

ND Not Detected at the Method Detection Limit N Parameter not NELAC certified
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DHL Analytical Date: 11/17/11

CLIENT: Larson & Associates UMMAR
Werk Order: 1111076 ANALYTICAL QC S Y REPORT
Project: RunID: TITRATOR 111109B
Sample ID:  ICV-111109 BatchID: R57760 TestNo: M2320B Units: mg/L
SampType:  ICV RunID:  TITRATOR 111109B Analysis Date: 11/09/11 01:32 PM Prep Date: 11/09/11
Analyte Result RL SPK value RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Alkalinity, Bicarbonate (As CaCO3) 6.08 20.0 0
Alkalinity, Carbonate (As CaCO3) 93.8 20.0 0
Alkalinity, Hydroxide (As CaCO3) 0 20.0 0
Alkalinity, Total (As CaCO3) 99.8 20.0 100.0 0 99.8 98 102
SampleID:  CCV-111109 BatchID: R57760 TestNo: M2320B Units: mg/L
SampType: CCV RunID:  TITRATOR 111109B Analysis Date: 11/09/11 01:54 PM Prep Date: 11/09/11
Analyte ) Result RL SPK value  RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Alkalinity, Bicarbonate {As CaCO3) 9.28 20.0 0
Alkalinity, Carbonate (As CaCO3) 90.7 20.0 0
Alkalinity, Hydroxide (As CaCO3) 0 20.0 0
Alkalinity, Total (As CaCO3) 100 20.0 100.0 0 100 90 110
Qualifiers: B Analyte detected in the associated Method Blank R RPD outside accepted control limits

DF Dilution Factor RL Reporting Limit

J Analyte detected between MDL and RL S Spike Recovery outside control limits

MDL Method Detection Limit J Analyte detected between SDL and RL

ND Not Detected at the Method Detection Limit N

Parameter not NELAC certified
. Page 21 of 22



DHL Analytical Date: 11/17/11

CLIENT: Larson & Associates UMMAR
Work Order: 1111076 ANALYTICAL QCS Y REPORT
Project: RunID: WC 111111C
Sample ID:  LCS-49153 BatchID: 49153 TestNo: M2540C Units: mg/L
SampType:  LCS RunID: WC_111111C Analysis Date: 11/14/11 09:15 AM Prep Date: 11/11/11
Analyte Result RL SPK value RefVval %REC LowLimit HighLimit %RPD RPD Limit Qual
Total Dissolved Solids (Residue, Fi 826 10.0 745.6 0 11 90 113
Sample ID:  MB-49153 BatchID: 49153 TestNo: M2540C Units: mg/L
SampType:  MBLK RunID: WC_111111C Analysis Date: 11/14/11 09:15 AM Prep Date: 111711
Analyte Result RL SPK value RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Total Dissolved Solids (Residue, Fi ND 10.0
Sample ID: 1111088-01EDUP BatchID: 49153 TestNo: M2540C Units: mg/L
SampType:  DUP RunID: WC_I11111C Analysis Date: 11/14/11 09:15 AM Prep Date: 11/11/11
Analyte Result RL SPK value RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Total Dissolved Solids (Residue, Fi 376 10.0 0 375.0 0266 5
Sample ID: 1111093-01CDUP BatchID: 49153 TestNo: M2540C Units: mg/L
SampType:  DUP RunID: WC_111111C Analysis Date: 11/14/11 09:15 AM Prep Date: 11171
Analyte Result RL SPK value RefVal %REC LowLimit HighLimit %RPD RPD Limit Qual
Total Dissolved Solids (Residue, Fi 742 10.0 0 755.0 1.74 5
Qualifiers: B Analyte detected in the associated Method Blank R RPD outside accepted control limits

DF Dilution Factor RL Reporting Limit

J Analyte detected between MDL and RL S Spike Recovery outside control limits

MDL Method Detection Limit J Analyte detected between SDL and RL

ND Not Detected at the Method Detection Limit N Parameter not NELAC certified

Page 22 of 22



APPENDIX F
Boring Logs

(SB-1 through SB-4 and SB-13)



V:\PROJECTS\R360 Environmental\Avalon\SB-1.dwg, 4/16/2013 9:21:24 AM

Well Completion Record
Geolog. | Depth Lithologic Description —5| @ | @ | WelCompletion Detall
Unit (Feet) 52| 9 c
NDm o
. . " ool g o
Latitude : N 32°00' 21.68 dE| n‘l:’
Longitude: W 103° 44’ 16.9" = § g o
levation: 3124.00° = = . .
Elevation 20l 0 | & Soil Boring - No Well Completed
01_0 __| Silt: Strong Brown (7.5YR 5/6) very ML 1 0 ]
— fine grained quartz sand, loase, dry /|Caliche) | ]
| Caliche: Pinkish White {75YR 872) B
5 sandy, very fine grained quartz 5
_| sand, loose to indurated, soft to
7.0 —_moderately hard, dry 1
_| Gravel: Gray to Reddish Gray (5YR ‘1
_| 5/1to5/2) quartz pebbles and _
10— cobbles, round, 30mm to 60mm, 10—
_—T —| poorly sorted, dry, conglomerate ﬁ
— between 10" and 15', poorly to —
moderatly cemented to loose .
j below 15, dry moist at 36", dry —
15— after 48hrs 15—
15.5 —|
N ]
20— 20—
— —
25— 25—
—] —
30 — 30—
35 - Moist at 36', no groundwater after 35 ;
36.0 — —
_| Sand: Pink (7.5YR 7/4) very fine ]
__i grained quartz sand, poorly sorted, A
—{ round, dry, very friable _
T 40 __| Sandy Gravel: Dull Yellow Orange to 40 —__
| Light Yellow Qrange {10YR 6/3 to _
1 8/3) unconsolidated, dry _]
45 __ Sand: bull Yellow Orange (10YR 45 ]
__| 7/3) unconsolidated gravel in ]
—| matrix, poorly sorted —
— ]
50— 50—
55 __| Sand: Dull Yellow Orange {(10YR 55 t
7/3) very fine grained quartz sand, _ ]
j unconsolidated gravel in matrix, _
—t poorly sorted, moist .
60 __| Sand: Light Yellow Orange (10YR 60 ‘—:
__| 8/3) very fine grained quartz sand, |
—| unconsolidated, lightly compacted, —|
| moist |
65 ~ | Sand: Yellow Orange to Orange 65—
"1 (10YR 8/3t0 7.5YR 7/6) 7
Legend Date Drilled-  02/26/2013 R360 Enwronment?! Solutions
7T -Water Table {Time of Boring) Drilling Method - Hollow Stem Auger Avalon Facility
— Drilled By - Precision Sampling Inc Eddy County, New Mexico
NR - Lost Core - No Return Hole Diameter- 7.5" N 32°00' 10.59"
Loggid By - M. Larson / J. Fergerson W 103° 43" 45.86"
Ch By - . .
ecked By M. Larson/ ). Fergerson arson & ) ‘
l'Assocmtes, Inc. o

SB- 1 Boring Log Page 1 0of3 Environmental Constitants



V:\PRCJECTS\R360 Environmental\Avalon\SB-1.dwg, 4/16/2013 9:25:46 AM

Well Completion Record

Geolpg. Depth Lithologic Description =5 @ @ Well Completion Detail
Unit (Feet) 82| 9 c
0 o °
08| & 3
D5l 5 i
E 2 o
Ss £ |0 :
o| 9 | Soil Boring - No Well Completed
70 [ Sand: Dull Yellow Orange (10YR HUNGEEE 7 __1
__| 7/4) very fine grained quartz sand, 52565 ]
_| unconsolidated, dry 0 |
75j 75—
_ _
80 | Clayey Sand: Dull Yellow Orange M, o. 80—:
__| (10YR 7/4) very fine grained quartz )0300( ]
_ | sand, moderately compacted, dry 50000( _
_ o I k —
85— ogogc 85—
] o ok .
] O%OL ]
- th .
| oL _|
90— A 90—
] ol B
] ik —
. oo _
o o k
‘ F o]
95 __| Dull Yellow Orange to Bright ’0000 95 1
_| Yellow Brown (10YR 7/4 t0 2.5YR ) ooo ]
__{ 7/6) very fine grained quartz sand, sl _
__ unconsofidated, dry ogo
100 —"Sand: Dull Vellow Grange (10VR o 100—

__| 7/4) very fine grained quartz sand,
__| unconsolidated, gravel in matrix,

_| dry |
105 __| Sand: Orange (7.5YR 6/6) very fine 105—
__| grained quartz sand, ]
__| unconsolidated to moderately .
__| compacted, interbedded with ]
_ | sandy clay, dry —_—
110 __| Clayey Sand: Dull Yellow Orange 110 |
112 — (10YR 7/4} very fine grained quartz 1
__\ sand, unconsolidated, interbedded ]
__|\with sandy clay, moist .
115 ;ac:(sig Clay: Dull Orange (7.5YR 6/4) 115 —
_| Clayey Sand: Duli Yellow Orange N
__| (10YR 7/3) very fine grained quartz |
__| sand, unconsolidated to ]
maderately compacted, dry I
120 | Sand: Dull Yellow Orange {10YR o 120 ]
__| 7/3) very fine grained quartz sand, 0 _
__| unconsolidated, dry 2 _
— .6: —
125 — & 125 —
- N £9:05254 -
130 % Clayey Sand: Dull Orange (7.5YR M o o K 130
__| 7/4) very fine grained quartz sand, ooooc
| moderately compacted, dry 0000< =
| 0q0< ]
135 __| Sand: Dull Yellow Orange (10YR SW 19595258 135 |
__| 7/3) very fine grained quartz sand, 5202050 B
__| unconsolidated, moist :@2@2‘}26 |
0-0-0-Q
N R N
Legend ) R360 Environmental Solutions
- Date Drilled - 02/26/2013 o
72T - Water Table {Time of Boring) Drilling Method - Hollow Stem Auger Avalon Facility
Drilled By - Precision Sampling Inc Eddy County, New Mexico
NR - Lost Core - No Return Hole Diameter - 7.5" N 32° 00' 10.59"
Logged By - M. Larson /). Fergerson W 103° 43' 45.86"
Checked By - . .
ecked By M. Larson / J. Fergerson arson & . ’ B
IAssocmtes, Inc. |

SB-1 Boring Log Page 2 of 3 Environmental Consultants



V:\PROJECFS\R366 Environmental\Avalon\SB-1.dwg, 4/16/2013 9:26:00 AM

Well Completion Record
Geolog. | Depth . . . . .
Uni 9 (F e%t) Lithologic Description H _5 pod _g’ Well Completion Detail
nit N e —~ Es)
o Ll L ]
DE| T g
= 0| a
£Es £ | o
o| 9| o Soil Boring - No Well Completed
140 | Sand: Dull Yellow Orange {10YR SW 140 ]
| 7/3) very fine grained quartz sand, |
| unconsolidated, moist _
145 | Sandy Clay: Dull Yellow Orange cL 145 ]
147 _| {10YR 7/3) dry -
148 —| Clayey Sand: Light Yellow Orange SM ]
_ } (10YR 8/3) very fine grained quartz CH .
150 — Zand, moderately well compacted, 150 —-
152 | Clay: Dull Brown [7.5YR 5/4) moist 1
163 —| Clayey Sand: Light Yellow Orange SM i
154 ] (10YR 8/3) very fine grained quartz CL
sand, moderately well compacted, CH o
155 drv SW 155
"\ sandy Clay: Tight Yellow Orange 7
{10YR 8/3) moist ]
‘1 \Clay: Dull Brown {7.5YR 5/4) moist_ | N
160 | 'Sand: Light Brown (7.5YR 5/4) very 160—
_| fine grained quartz sand, poorly ]
_ | sorted, indurated, dry, loose and ]
__| unconsolidated, lost core from 155' ]
.j to 175', collected bag sample |
165 165 —
_ ]
— ]
170 — 170 —
. ]
175 | Total Depth: 175" BG5S 175 —
_| Groundwater Not Observed i
| -
180 — 180 —
] 185 — [—— 185 —
] _
190 — 190 —
] _
195 — 195 ]
— —]
200— —o 200 —
] -
205 — b 205 ——|
Legend ) R360 Environmental Solutions
I Date Drilled - 02/26/2013 Aval ili
=" - Water Table {Time of Boring) Drilling Method - Hollow Stem Auger valon Facility _
- Drilled By - Precision Sampling Inc Eddy County, New Mexico
NR - Lost Core - No Return Hole Diameter- 7.5" N 32°00' 10.59"
Logged By - M. Larson / ). Fergerson W 103° 43' 45.86"
h By- R R I ﬂ
Checked By M. Larson /). Fergerson arson & . . v
ssociates, Inc. 1

SB-1 Boring Log Page30of3 Environmental Consultants



V:\PROJECTS\R360 Environmental\Avalon\SB-2.dwg, 4/16/2013 10:18:43 AM

Well Completion Record

Geolog. | Depth

Unit (Feet) Lithologic Description

Well Completion Detail

Latitude: N 32°00' 01.05"
tongitude: W 103°43'51.64"
Elevation: 3108.00'

Classification
Graphic Log
PID Reading

Soil Boring - No Well Completed

0 J——
1.0 L Silt: Strong Brown (7.5YR 5/6) very / [
_{We grained quartz sand, loose, dry /{Caliche [ — ]

z| Unified Soil

=

_| Caliche: Pinkish White (7.5YR 8/2)
5 — sandy, very fine grained quartz

—1 sand, soft to indurated, dry, very
— hard from 10' to 12', indurated, dry

15,5

_| Gravel: Gray to Grayish Red (5YR
_| 5/1+to5/2) quartz pebbles and
—1 cobbles from 3mm to 60mm with
20— matrix of coarse to very fine
— grained quartz sand, dry,
21.5 ——\interbedded with caliche, dry at 20'

¢
od .. .
5 EEE

Sw

0 (e M
l

030,
<0:0:0
~060

2 «
©

__| Sand: Reddish Yellow (7.5YR 7/6)
25| very fine grained quartz sand,
poorly sorted, round, structurless
| friable, dry, intrebbed with silty
—! clay, Red {2.5YR 4/6) dry, sand
—| below 45', friable, very fine grained
30— quartz sand, poorly sorted round,

A 0;62
\

000007
SESOE DEORDE
95959, ;.

)

A

N

[3,]

P626064 —
O-C -

U
620

2
)

0:0:0

(%)

\
0:0-0
20:0:0
0:0-0

)
5969695

%
()
10:0:0:0:0%

L%
()

520,

OO
20
%62
04
l

G —]

1
0 0:0¢
062"
26262620
2026262670,
|

)
20969
50n2,

oo
5202626262620%
O

7
&
L)

-0
10,
7
o

Bl

7.0 — 595262 __

[ 1
BSOSO EE

2050505
°°
oA
1

1

u.o.
70

0-0-0

0207
0626%626062626°
260026262620263
[ 1

|
k%)
62626265
526962
O
|

-0
n2e

ES
[4,]
020
S
620
ES
Iy

|
S —

o)
6962
(L)

020
626969626969
Ll

© .
00262626367
205
|

|
0:0-0:0°
-0

oroT
()

)
252620

00"

P50

[4)]
o
29

.u.
ogo
0.0

o
o
I

0:0:0% —

020
%
0.0

CXCXC

%)
20:0:0:0.0
()

|

%)
06262

000

Ao
03350¢
'0-00
:

[4)]

[4,]

[ 1
Q0000
Y670:0
)

o-o;‘o;\o;‘égégé-‘ 20"

[4)]

[4,]

L '

202
,
|

)

20269626%0

O

D
o
3 \
©:0:0:0:.0:0-0:0:0-0-0-0
20:.0:0:0:0:0:0:0:0:0¢

|
—
:0:0:0:0:0:0:0
'gég%.......
fOnOnA
L

Legend DateDrilled-  02/18/2013 R360 Environmental Solutions

_T”7" - Water Table (Time of Boring) Drilling Method - HSA Avalon Facmty
— Drilled By - PSI Eddy County, New Mexico
NR - Lost Core - No Return Hole Diameter- 7.5" N 32° 00" 10.59"
Logged By ~ M. Larson / J. Fergerson W 103" 43' 45.86"

Checked By - M. Larson / J. Fergerson arson & .
IAssocmtes, Inc.

SB- 2 Boring Log Page1of3 Environmental Consultants



V:\PROJECTS\R360 Environmental\Avalon\5B-2.dwg, 4/16/2013 10:19:24 AM

Well Completion Record

Geolog. | Depth

tholoai .
Unit (Feet) Lithologic Description

Well Completion Detail

Unified Soil
Classification
Graphic Log
PID Reading

Soil Boring - No Well Completed

70 5o

\l
[
0.0
s
\l
(4]
L1 JJ_L! [ ]

very fine grained quartz sand, 26252694
poorly sorted, round, dry, friable to 0:0:0:G

80 Sand: Reddish Yellow {7.5YR 7/6) SW 53020203 80 j
moderately cemented 52526003 :

L]
062
o°o°
nO OO
L1

0:0:0-Q
8 BEBL 95

_| Sandy Clay: Reddish Brown (5YR cL 7/
| 5/8) very fine grained quartz sand, /
| dry after 12 hours %

100~ Sand: Pink to Reddish Yellow (5YR | SW 3etece:
7/4 to 7/6) very fine grained quartz P595062d _
1 sand, poorly sorted, poorly 9203020 %
__| cemented, dry, Reddish Yellow to 32626%0° ]
105 —— Strong Brown (7.5 YR 5/8t0 6/8) P303050 105 —
__| stain below 105', intermittent dry, 5262624 —
—1 interbedded with thin units of 3002020 - —
i 2526268 _
N sandy clay, dry :g@é‘-’éi 7
59696268
10— 262636 10—

_{ ,?@?5?@‘5 N

15— stedss 15—

] s .
120 — BHBT 120 —

- Soseed 7

— >v0-0~94 —]
— 305060,

P-0:0-0 |
125 | Sandy Clay: Dull Orange (75YR7/4) | CL y 125—j

- / .

135— ’ 135 —
1370 T &Tay: Brown [10VR 474) moist H N
Legend ) R360 Environmental Solutions
. Date Drilled - 02/18/2013 o
— 7 - Water Table {Time of Boring) Drilling Method - HSA Avalon Facility
Drilled By - PS! Eddy County, New Mexico
NR - Lost Core - No Return Hole Diameter- 7.5" N 32°00' 10.59"
Logged By - M. Larson / J. Fergerson W 103° 43 45.86"
ki - . .
Checked By M. Larson / J. Fergerson | B arson & .- ) »
ssociates, Inc. |

SB-2 Boring Log Page 20f3 Environmental Consultants



V:\PROJECTS\R360 Environmental\Avalon\SB-2.dwg, 4/16/2013 10:21:18 AM

Well Completion Record
Geolog. | Depth . . - e > . )
Unit (Feet) Lithologic Description (,6, _‘% é'l) % Well Completion Detail
o8 L S
&%l & | ©
cg & 0O
20| O | & | SoilBoring - No Well Completed
140 140 —
W10 ——Cay: Brown (10VR 4/) moist A _
]
145 — 145—
1650 — —1 150 —
165 — 1655 —
::g'g 1 Sandy Clay: Bright Brown (7.5YR cL Z ]
1 58'0 __\ 5/6) interbedded with moderately SW_ Pa0q0-04 ]
' well cemented sandstone, moist CL % ]
160 "\ Sand: Orange (7.5YR 6/6) very fine / 160 —|
1 61: grained quartz, unconsolidated // _
~ __\slightly compacted, moist (X ; _
‘{ Sandy Clay: Bright Brown {7.5YR . |
164.0 — |5/6) interbedded with moderately : _
165 ___| \well cemented sandstone, moist 165 —|
Gravelly Sand: Light Yellow Orange
j 10YR 8/3) unconsolidated, d
__| Total Depth: 165" BGS B
Groundwater Not Observed
170 — 170 —
175 — 175—
) -
180 — — 180 —
— —
185 — " 185 —|
190— 190 —
195 195 —
200 — L 200 —-
;—J 205— 205 Aj
. =
Legend . R360 Environmental Solutions
R Date Drilled - 02/18/2013 | ili
2T - Water Table (Time of Boring) Drilling Method - HSA Avalon Facility
- Drilled By - pSi Eddy County, New Mexico
NR - Lost Core - No Return Hole Diameter- 7.5" N 32°00' 10.59"
Logged By - M. Larson / J. Fergerson W 103" 43' 45.86"
Checked By - M. Larson / J. Fergerson I a arson & .
ssociates, Inc.
SB-2 Boring Log Pa ge 3 Of 3 Environmental Consultants




VAPROJECTS\R360 Environmental\Avalon\SB-3.dwg, 4/16/2013 10:41:06 AM

Well Completion Record
Geolog. | Depth Lithologic Description =5 9 2 Well Completion Detail
Unit (Feet) (g = S g |
o]
Latitude: N 32° 00° 10.94" se| 2 &
Longitude: W 103° 43' 50.65" = § | o
Elevation: 3148.22' S22 6 | 7 —_—
(& o Soil Boring - No Well Completed
O J
01'0 _| silt: Brown (7.5YR 4/4) very fine v T _]
__i\grained quartz sand, loose, dry Caliche| | _T
"1 caliche: Pinkish White to Pink (5YR — Bl
5 —| 8/2 to 7/2) sandy, very fine grained —-{ 5 —
—| quartz sand, weakly to moderately |~ |
—| cemented, dry .
10— — 10—
12.0 — - — —
__ Sandy Gravel: Pinkish White to GW _
__| Light Gray (5YR 8/2 to 7/1) very fine |
15— tocoarse grained quartz sand, 15—
—| pebbles and cobbles to 60mm
— round, conglomerate near upper -
—! contact with caliche, poorly —
—1 cemented below 20', dry
20— 20 —j
25 __| Sandy Gravel: Reddish Brown to GW 25 _
_| Yellowish Red (5YR 5/4 to 5/6) _|
_| below 25' 1
i 30 _| sand: Pink to Reddish Yellow (7.5YR | SW p:0:0:0 30 ]
_| 7/4%o0 6/6) very fine grained quartz 5050505 _
—| sand, poorly sorted, round, weakly 52626‘-’6‘ |
—| cemented, dry, interbedded with P5950303 B
35— thin clay, hard, Reddish Brown g§2§2§2 35—
— (2.5YR 4/4) dry, massive éﬁéﬁéﬁ;’éﬁ —
. e ]
N 5262625 B
40— R 40—
_| sand: Pink to Reddish Yellow (7.5YR | SW [o30505¢ i
_| 7/8) very fine grained quartz sand, 53‘}3‘}3‘:’: |
__| poorly sorted, round, weakly Po20200¢ -
—| cemented, interbedded with thin Bo20505e -
45— clay beds, Reddish Brown {2.5YR B 'g§g§< 45—
— 4oy e .
= 5262696 i
—{ 82626203 -]
| 6252620% -
P6262624
50— R 50—
7 Boos020] ]
- Po25050] .
. e .
] } 5202654 -
55— £9%0%0 55—
- 295030 N
] Po20200d ]
0.0-0-0
B 5262600 N
] 50606264
60— R 60— |
. 202 .
- o5 a
] 526205 .
n EXRY N
65 __| Sandy Clay: Light Reddish Brownto | CL / 65 ]
__| Reddish Yellow {7.5YR 7/4) very -
_| fine grained quartz sand, thin |
L _| bedded to blocky, dry / ]
Legend Date Drilled-  03/02/2013 R360 Envuronmentgll Solutions
-7 -Water Table (Time of Boring) Drilling Method - Hollow Stem Auger Avalon Facility
— Drilled By - Presicion Sampling Inc Eddy County, New Mexico
Hole Diameter- 7.5"-4" N 32° 00' 10.59"
Logged By - M. Larson W 103° 43'45.86"
- M. L
Checked By arson arson & o ) ‘
|'Assoc1otes, Inc. —

SB- 3 Boring Log Page 10f3 Environmental Consultants



V:\PROJECTS\R360 Environmental\Avalon\SB-3.dwg, 4/16/2013 10:42:09 AM

Well Completion Record

Lithologic Description

Well Completion Detail

Unified Soil
Classification
Graphic Log
PID Reading

Soil Boring - No Well Completed

Sand: Pink (7.5YR 7/4) very fine
grained quartz sand, poorly sorted,
round, weakly cemented, thin
bedded

interbedded with sandy clay from
85' to 87

min gravel from 100" to 110’

interbedded with sandy clay from
110' to 115'

Sandy Clay: Light Reddish Brown
(5YR 6/4} very fine grained quartz
sand, massive, blocky, dry

Thin bedded to massive below 125

CL

Water Table (Time of Boring)

Date Drilled -
Drilling Method - HSA

03/02/2013

Drilled By - !

Hole Diameter- 7.5"-4"

Logged By - M. Larson

Checked By - M. Larson
SB-3 Boring Log Page 2 of 3

R360 Environmental Solutions
Avalon Facility
Eddy County, New Mexico

N 32° 00" 10.59"
W 10343’ 45.86"

lerson &
ssociates, Inc.

Environmental Consultants




V:\PROJECTS\R360 Environmental\Avalan\SB-3.dwg, 4/16/2013 10:42:46 AM

.
Well Completion Record
Geolgg. Depth Lithologic Description =5 9| 2 Well Completion Detail
Unit (Feet) cg £ 9 £
O 8 0 9
] L=l &
w 0 Q.
cq B o
20 0| & Soil Boring - No Well Completed
140 140 —
_ %/ _i
145 - /// 145 —
__| Sand: Pink (7.5YR 7/4) very fine 0626°
_| grained quartz sand, poorly sorted, CE _
_ weakly cemented, round, dry _|
150 — 150 .
155 — 155 —
160— 160 —|
165— 165 —
170 — 170 —
175 ——1 175
]
180 — | Fotar Depth : 180 565 180—
__| Groundwater Not Observed |
7 .
185 —_—J 185 __
| |
190 — 190 —
195 — — 195 —|
| _
200—] 200—
] ]
205 — 205 —
N 7
. - :
egend DateDrilled  03/02/2013 R360 Enwronmentz_a! Solutions
"——_ - Water Table {Time of Boring) Drilling Method - HSA Avalon Facmty
- Drilled By - psl Eddy County, New Mexico
Hole Diameter- 7.5" N 32°00' 10.59"
Logged By - M. Larson W 103° 43" 45.86"
Checked By ~ M. Larson arson & ‘ ’
l'IA\ssociotes, Inc, = e |

SB-3 Boring Log Page 3 of 3 Environmenta! Consultants



V:\PROJECTS\R360 Environmental\Avalon\58-4.dwg, 4/16/2013 10:50:41 AM

Well Completion Record

Geolog. | Depth

i i ipti =5 o o ell Co ion Detai
Unit (Feet) Lithologic Description 55| § 2 Well Completion Detail
0w o
: o ANy " - | e pis
Latitude : N 32°00' 00.98 | £ &
Longitude: W 103 43 31.78" =8 &1 a
Elevation: 3134.68' :C) 0 10} = . .
O o Soil Boring - No Well Completed
0 _
01_0 _| Silt: Brown (7.5YR 4/4) very fine ML LI -
_%rained quartz sand, loose, dry Caliche] | N
| caliche: Pinkish White to Pinkish ] _
5 ——1 Gray (SYR 8/2 to 7/2) sandy, very e 5 —|
6.0 —| fine grained quartz sand, weakly __é |
— and moderately hard, dry ]
_ Light Reddish Brown to Reddish -L _
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_1 and indurated

15— -//— 15—

155 _| Gravel: Reddish Brown to Gray {(SYR | GW [-(}:.: B
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_1 quartz sand, pebbles / cobbles to ]
20— 50mm, round, conglomerate, 0. 20—
—{ moderately well to very well N O —

—{ cemented, hard, dry, poorly —

— cemented below 20' . O —
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. O . ]
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__| Reddish Yellow (7.5YR 6/6) thin
_| bedded sandstone, weakly
—| cemented, dry
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__| Sandy Clay: Reddish Brown to CL /// B

65 —| Yellowish Red (SYR 5/4 to 5/6) very / 65—
_{ fine grained quartz sand, fractureat | SW 522620 ]
-} contact, magenese oxide stain, 2595958 ]
— N\ moist at 63" {shut down), dry, no 5@2532@2 .
—{{water on 2/28/13 at 08:45 5262620 —
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Legend DateDrilled-  02/27/2013 R360 Environmental Solutions

" -Water Table (Time of Boring) Drilling Method - Hollow Stem Auger Avalon FaCI|Ity
— Drilled By - Presicion Sampling Inc Eddy County, New Mexico
NR - Lost Core - No Return Hole Diameter- 7.5" N 32° 00" 10.59"
Logged By - M. Larson W 103° 43' 45.86"

- . L
Checked By M. Larson arson & )
LAssocmtes, Inc. _
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Well Completion Record

Geolog. | Depth

. Lithologic Description =5 @ = Well Completion Detail
Unit | (Feet) 9 P 53 8| £ p

o i L a
DE| © &’
= 0 [=%

8 8| o

o0 |0 Soil Boring - No Well Completed
70— J| SW Pogececd 70—

Sand: Light Reddish Brown (5YR
__| 6/4) very fine grained quartz sand,
| poorly sorted, round, thin bedded

75— to no structure, dry, weakly 75—

—{ cemented, minor thin clay beds —

_ |

80 __| Sandy Clay: Reddish Brown (2.5YR 80 ]

__| 4/4) massive, blocky, dry, |

—| interbedded with sand, Pinkish —

—| Gray to Reddish Yellow (7.5YR 7/1 —

85— to 6/6) very fine grained quartz 85—

— sand, thin beds —

90— 90—

. .

95 — 95—

100 __| Sand: Reddish Yellow to Reddish 100 _:

__| Brown (7.5YR 6/6 to 5YR 6/4) very ]

— fine grained quartz sand, poorly ]

—1 sorted, round, weak to no ]

105 —— ¢cementation, dry, minor beds of 105 —
— sandy clay, dry

115 — 115 —
120 — 120 ——
125 — 125 —
130 — 130 —
135 — 135 —
__| Sandy Clay: Reddish Brown (2.5YR |
| 4/4) massive, blocky, dry |
- .
Legend ) R360 Environmental Solutions
. Date Orilled-  02/27/2013 -
— -2 -Water Table (Time of Boring) Drilling Method - HSA Avalon Facility
Drilled By - PSI Eddy County, New Mexico
Hole Diameter- 7.5" N 32° 00" 10.59"
Logged By - M. Larson / J. Fergerson W 103° 43' 45.86"
h d By - . .
Checked By M. Larson / ). Fergerson arson &, B )
I'Assocnotes, Inc. _
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V:\PROIECTS\R360 Environmental\Avalon\SB-4.dwg, 4/16/2013 10:51:45 AM

Well Completion Record
Geolog. | Depth . . . o . .
Unit (Feet) Lithologic Description u6> _(% §> g Well Completion Detail
ol & 3
£8| & | X
£Eg &8 10
20| 9 o Sail Boring - No Well Completed
140 i // 140 —
: Interbedded with Reddish Brown / B
145 — (2.5YR 4/4) clayey sand,dry, from 145 j
_.} 143"to 145’ / —
150 ﬂ % 150 —
185—| Z 155—
160 ] % 160 —|
165 i % 165 —
170—] % 70—
- // -
178 T otal Depth  175' BGS 175—
j Groundwater Not Observed ]
180 — 180—
185 — 185 —-
- .
190 — 190 —
195— 195—]
200 — 200 —
205 205-—
Legend ) R360 Environmental Solutions
A Date Drilled - 02/27/2013 I
T2 - water Table (Time of Boring) Drilling Method - HSA Avalon Facility
- Drilled By - PSI Eddy County, New Mexico
Hole Diameter- 7.5" N 32°00' 10.59"
Logged By - M. Larson W 103° 43" 45.86"
Checked By - M. Larson arson & ...
L)Associates, Inc. |

SB-4 Boring Log

page 3 Of 3 Environmental Consultants
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Well Completion Record

Geolog.

Depth

Lith ic Descripti =5 o o i il
Unit (Feet) ologic Description 3 % 8 % Well Completion Detai
@
Latitude : N 32° 00 10,94" S| 2 &
Longitude: W 103° 43' 50.65" =] § o
Elevation: 3120.28' S5 8 10} = . .
o o Soil Boring - No Well Completed
Om _| silt: Brown (7.5YR 5/6) very fine v [T 0 T
_ Ngrained quartz sand, loose, dry Caliche Z/7— 1 _
— md——/ ]
_| Caliche: Pink (7.5YR 8/2) sandy, /——=
5 ] very fine grained quartz sand, soft, '/ i 5 _j
ld — _
7 /= _
10— pue— 10—
13.0 — _
15— 15—
16.0 —
_| Gravel: Gray to Reddish Gray (SYR N
_| 5/1to 5/2) quartz pebbles on ]
| cobbles, round, poorly sorted, |
20— pebbles to 30mm, dry, moist at 30, 20—
—! (stopped for 12 hours) ]
25— 25—
27.0 —| —
30— 30—
310 |
_| sand: Pink {7.5YR 7/4) very fine |
__| grained quartz sand, poorly sorted, ]
_{ dry —
35 —| Sand: Dull Yellow Orange {10YR 35—_*
370 _1 7/4) very fine grained quartz sand, —
—{ poorly sorted, dry, gravel in matrix,
_ | unconsoilidated ]
40— 40—
420 —| —
45 — 45—
47.0 — —
50 — 50—
52.0 — —
9% "] pull Yellow Ora nge (10YR 7/4) very 55 T
57.0 — fine grained quartz sand, poorly .
_| sorted, dry, gravel in matrix, ]
| Interbedded with sandy clay ]
60— 60 ——
61.0 — |
__\ Sandy Clay: Orange {7.5YR 6/6) .
63.0 —| Lmoist _
| Sand: Dull Yellow Orange {10YR B
65— 7/4) very fine grained quartz sand, 65—
6.0 —| Poorly sorted, dry, gravel in matrix, ]
67.0 —\ Interbedded with sandy clay B
| Sandy Clay: Orange (7.5YR 6/6) I
moist
Legend . R360 Environmental Solutions
-egenc Date Drilled-  02/19/2013 - 02/20/2013 o
———~ - Water Table (Time of Boring) Drilling Method - HSA Avalon Facullty
— Drilled By - Psl Eddy County, New Mexico
NR - Lost Core - No Return Hole Diameter- 7.5" N 32° 00' 10.59"
Logged By - M. Larson /). Fergerson W 103° 43’ 45.86"
Checked By - M. Larson / J. Fergerson arson & . o ,
IAss_ocmtes, Inc. o
SB-13 Boring Log page 10f2 Environmental Consultants



V:APROJECTS\R360 Environmental\Avalon\5B-13.dwg, 4/16/2013 11:33:48 AM

Well Completion Record
Geolog. | Depth . . - _c o . .
Unit (Feet) Lithologic Description 6_’; S §) % Well Completion Detail
) § 8 8
€9 & |
cg |0
2©O| O | & | SoilBoring - No Well Completed
70 70—
71.0 —| . M OO n
72.0 ] Clayey Sand: Yellow Orange (10YR SW —’29696‘?3 ]
73.0 | 7/8) very fine grained quartz sand, 5:050504 B
" __|\unconsolidated, dry 0262624 |
75| Sand: Dull Yellow Orange [10VR P6202624 75—
__\ 7/3) very fine grained quartz sand, i
_ |\ unconsolidated, dry |
| Total Depth : 75 BGS B
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Legend ) R360 Environmental Solutions
- Date Drilled-  02/19/2013 - 02/20/2013 -
727" - Water Table (Time of Boring) Drilling Method - HSA Avalon Facility
- Drilled By - ] Eddy County, New Mexico
Hole Diameter- 7.5" N 32°00' 10.59"
Logged By - M. Larson / ). Fergerson W 103" 43' 45.86"
Checked By - M. Larson / ). Fergerson I ﬂ arson &..
ssociates, [nc.
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APPLICATION FOR SURFACE WASTE MANAGEMENT FACILITY
R360 Permian Basin, LLC — Avalon Transfer Facility, Eddy County, New Mexico

ATTACHMENT 23

Proposed Changes
(Not Applicable To This Facility — Not An Existing Facility)

Revision 0 April 19, 2013
Naismith Engineering, Inc.



APPLICATION FOR SURFACE WASTE MANAGEMENT FACILITY
R360 Permian Basin, LLC — Avalon Transfer Facility, Eddy County, New Mexico

ATTACHMENT 24
Additional Information
(AS Requested by NMOCD)

Revision 0 April 19, 2013
Naismith Engineering, Inc.



APPLICATION FOR SURFACE WASTE

MAMAGEMENT FACILITY

ENVIRONMENTAL |
SOLUTIONS

R360 PERMIAN BASIN, LLC
AVALON, EDDY COUNTY, NEW MEXICO

Submitted To The
New Mexico Energy, Minerals and
Natural Resources Department
0il Conservation Division

April 19,2013

Prepared By

[m NaismithEngineeringInc

ARCHITECTUREN ENGINEERING B ENVIRONMENTAL R SURVEYING
NEI PROJECT NO. 8935



