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State of New Mexico
Energy, Minerals and Natural Resources Department

Susana Martinez

Governor
Ken.McQueen David R. Catanach, Division Director
Cabinet Secretary Oil Conservation Division

Matthias Sayer
Deputy Cabinet Secretary

JULY 26, 2017

CERTIFIED MAIL
RETURN RECEIPT NO: 7913 8152

Mr. Randy Dade

HollyFrontier Navajo Refining, LLC
501 East Main

Artesia, New Mexico 88210

Re: Dear Mr. Dade:

Re: Discharge Permit (UICI-008-4)
HollyFrontier Navajo Refining, LLC
UIC Class I (Non-hazardous) Disposal Well
Disposal Well No. 4 (WDW-4)
UL: N, Section 23 Township 17 South, Range 27 East, 1,215 FSL 2,445 FWL (Lat./Long.:
32.81581/104.25003), NMPM, Eddy County, New Mexico

The New Mexico Oil Conservation Division (OCD) is in receipt of HollyFrontier Navajo Refining, LLC’s (Navajo)
discharge permit application for WDW-4 a new UIC Class I non-hazardous waste injection well. After review, OCD has
determined that your application is “administratively complete” pursuant to New Mexico Water Quality Control
Commission regulations (20.6.2.3108 NMAC).

Navajo must now provide public notice and demonstrate that it has done so to OCD in a timely manner. OCD will also
provide notice to various governmental groups. Depending upon the level of public interest, a hearing may be scheduled
on this matter. Regardless, OCD will continue our review of the application and may request additional information.

If you have any questions, please do not hesitate to contact me by phone at (505) 476-3490, mail at the address below, or
email at CarlJ.Chavez@state.nm.us. On behalf of the OCD, I wish to thank you and your staff for your cooperation
during this discharge permit review process.

Sincerely,

Cet—1]. ‘f:’,fé-w';—:;'

Carl J. Chéavez
Environmental Engineer

cc: Jim Griswold, OCD- Environmental Bureau Chief
OCD Artesia Office
Scott Denton, Navajo Refining, LLC

1220 South St. Francis Drive = Santa Fe, New Mexico 87505
Phone (505) 476-3441 = Fax (505) 476-3462 = www.emnrd.state.nm.us/ocd
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Description:

A new Underground Injection Control (UIC) Class I (Non-hazardous) Disposal Well discharge
permit application in Eddy County was received on April 14, 2017 for:

Waste Disposal Well No. 4 (WDW-4) - API No. (TBD)

UL: N, Section 23 Township 17 South, Range 27 East, NMPM, 1,215 FSL 2,445 FWL, Eddy
County, New Mexico. WDW-4 is located approximately 8.5 miles east-southeast of the
intersection of Hwy 285 and Hwy-82 on the north side of Hwy 82. Disposal is into the
undifferentiated Silurian-Devonian Formation in the open-hole injection interval from 10,400 to
10,900 ft. bgs. The maximum surface injection pressure (MSIP) is approximately 1,980 psig
inclusive of a 100 psig factor of safety.

The injection well consists of: Conductor pipe 20-inch to 80 ft. below ground surface- bgs;
Surface casing 13-3/8 inch casing to 1,500 ft. bgs; Protection casing 9-5/8-inch to 10,400 ft. bgs
cemented to surface in 2-stages: Stage I (5,600 - 10,400 ft.) and Stage II (Surface — 5,800 ft.);
Injection tubing 7-inch set in packer at approximately 10,300 ft. bgs; and Open hole 8-1/2-inch
to approximately 11,000 ft. bgs.

The Confining Zone overlying the WDW-4 Injection Zone is composed of the upper Devonian
Woodford Formation and the overlying undifferentiated Mississippian strata. The Woodford
Formation consists of low permeability shale and the undifferentiated Mississippian age strata
are low permeability carbonates. Both formations are laterally continuous throughout the region.
the process units, cooling towers, boilers, streams from water purification units, desalting units,
recovered and treated groundwater is pumped through a series of filtration units before disposal
down WDW-4, which is one of four (WDW-1, WDW-2 and WDW-3) Class I (Non-hazardous)
disposal wells permitted by Navajo Refining, LLC. WDW-4 injection rate will not exceed 150
gpm, 5,143 bbls per day or ~1,877,143 bbls per year.

The Injection Zone into which WDW-4 will be injecting is undifferentiated Silurian-Devonian
age strata composed of shallow water carbonates, dolostone and/or limestones. This stratum
includes the Lower Devonian Thirty-one equivalent, Lower Devonian to Upper Silurian Wristen
Group and Lower Silurian to Upper Ordovician Fusselman Formation (Figure 6). The top of the
zone will be near the base of the Upper Devonian Woodford Shale and is expected to be
encountered at depths of approximately 10,400 feet BGL at the point of injection. The

thickness of the Injection Zone will be approximately 600 feet in total, which includes the main
target of approximately 500 feet plus approximately 100 feet at the bottom required for full log
data acquisition. Depths and thicknesses will be finalized upon evaluation of open-hole logs.

WDW-4 injects into approximately 500 ft. of open-hole beginning at 10,400 ft. bgs inclusive of
the undifferentiated Silurian-Devonian Formations with an estimated thickness of approximately
500 feet from 10,400 — 10,900 ft. bgs. The top of the WDW-4 Injection Zone is separated from
the base of the USDW by several thousand feet of lower permeability carbonates, siltstones and
shales. The injection well strata indicates there is an average ~ 4 — 8% porosity with some 8 —
14% porosity present. Porosity is believed to be caused by Karst and cave development with
collapse features. The proposed well location will tap into the massive porosity in the major karst



system which connects the well to both upper, middle, and lower Devonian formation porosity as
well as the Fusselman porosity. Porosity in the Devonian and Fusselman is thought to be created
or modified by Karst and cave development.

Reservoir characteristics of the Silurian-Devonian Age Injection Zone indicate the reservoir has
sufficient properties to accommodate the planned injection rate, volume and pressure from
WDW-4. Based on information gathered from the existing Navajo injection well system, which
has been operating for an extended period, there are no adverse reactions identified between the
waste stream and the planned well components of construction or with the Silurian-Devonian age
Injection Zone matrix and formation fluid. Artesia Refinery wastewater is generated from the
treatment of water streams from the processing of crude oil, including the removal of water
entrained in crude oil, the washing of crude oil to remove salts and sediment, water used for
heating and cooling during refining, boiler blowdown, Reverse Osmosis reject water, and
stormwater collected from process areas of the refinery. The injected refinery wastewater quality
is approximately 3,000 mg/L total dissolved solids (TDS).
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DATE IN SUSPENSE ENGINEER LOGGED IN TYPE APP NO

ABOVE THIS LINE FOR DIVISION USE ONLY

NEW MEXICO OIL CONSERVATION DIVISION
- Engineering Bureau -
1220 South St. Francis Drive, Santa Fe, NM 87505

ADMINISTRATIVE APPLICATION CHECKLIST

THIS CHECKLIST IS MANDATORY FOR ALL ADMINISTRATIVE APPLICATIONS FOR EXCEPTIONS TO DIVISION RULES AND REGULATIONS
WHICH REQUIRE PROCESSING AT THE DIVISION LEVEL IN SANTA FE

Application Acronyms:
[NSL-Non-Standard Location] [NSP-Non-Standard Proration Unit] [SD-Simultaneous Dedication]
[DPHC-Downhole Commingling] [CTB-Lease Commingling] [PLC-Pool/Lease Commingling]
[PC-Pool Commingling] [OLS - Off-Lease Storage] [OLM-Off-Lease Measurement]
[WFX-Waterflood Expansion] [PMX-Pressure Maintenance Expansion]
[SWD-Salt Water Disposal] [IPl-Injection Pressure Increase]
[EOR-Qualified Enhanced Oil Recovery Certification] [PPR-Positive Production Response]

[1] TYPE OF APPLICATION - Check Those Which Apply for [A]
[A] Location - Spacing Unit - Simultaneous Dedication
[] NsL NSP [] sD

Check One Only for [B] or [C]
[B] Commingling - Storage - Measurement

pHC [] ¢rB [J pLc [ pc [ oLs [] oM

[C] Injection - Disposal - Pressure Increase - Enhanced Oil Recovery
WFX [] pmMx [ swp [J 1 [J EOR [] PPR

[D] Other: Specify _Class | — Non-Hazardous

[2] NOTIFICATION REQUIRED TO: - Check Those Which Apply, or [ Does Not Apply
[A] ] Working, Royalty or Overriding Royalty Interest Owners

[B] [] Offset Operators, Leaseholders or Surface Owner
[C] = Application is One Which Requires Published Legal Notice
[D] [] Notification and/or Concurrent Approval by BLM or SLO

U.S. Bureau of Land Management - Commissioner of Public Lands, State Land Office

[E] [] For all of the above, Proof of Notification or Publication is Attached, and/or,
[F] [] Waivers are Attached

[3] SUBMIT ACCURATE AND COMPLETE INFORMATION REQUIRED TO PROCESS THE TYPE OF
APPLICATION INDICATED ABOVE.

[4] CERTIFICATION: I hereby certify that the information submitted with this application for administrative
approval is aceurate and complete to the best of my knowledge. 1 also understand that no action will be taken on this
application until the required information and notifications are submitted to the Division.

Note: Statement must be %ed by an individual with managerial and/or supervisory capacity.

Lewns ? DadE

£ d Oté& Env. T 3{30(2(9! 1
Print or Type Name Signature Title Date

Lewss . Dade Chollyfronkier . com

e-mail Address
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INTRODUCTION

HollyFrontier Navajo Refining LLC (Navajo), located in Artesia, New Mexico, is applying
to permit new Class | Nonhazardous Waste Disposal Well No. 4 (WDW-4) to be located
approximately eight and one half (8-1/2) miles to the east-southeast of Navajo’s Artesia
refinery.

Navajo’s Artesia refinery is located at 501 East Main Street in Artesia, Eddy County,
New Mexico. The new WDW-4 will be the fourth Class | nonhazardous waste injection
well operated by Navajo. The three existing injection wells are designated WDW-1,
WDW-2 and WDW-3. All three of the existing wells are permitted to inject nonhazardous
waste water into a subsurface Injection Zone consisting of the lower portion of the
Wolfcamp Formation and the underlying Cisco and Canyon Formations. The depth and
thickness of the permitted Injection Zone at the three existing Navajo injection wells are
as follows:

e WDW-1: 7,450 to 9,016 ft KB
e WDW-2: 7,270 to 8,894 ft KB
o WDW-3: 7,303 to 8,894 ft KB

WDW-4 will be permitted to inject nonhazardous waste water into a subsurface Injection
Zone consisting of undifferentiated Silurian-Devonian age strata. The depth and
thickness of the Silurian-Devonian Injection Zone into which WDW-4 is to be installed is
expected to be approximately 10,400 to 10,900 feet below land surface. The actual
depth and thickness of the Injection Zone will be determined when the well is drilled and
completed.

Information concerning the locations of oil and gas wells and freshwater wells within the
regulatory 1-mile radius area of review (AOR) surrounding the planned WDW-4 |ocation
were obtained from New Mexico Oil Conservation Division (OCD) and New Mexico
Water Rights Reporting System, respectively. No corrective action is needed for any of
the artificial penetrations that penetrate the Injection Zone within the 1-mile radius AOR.

The regional and local geology have been evaluated, and no problems have been

identified that will cause adverse effects as a result of the planned injection operations
at WDW-4.,

Vi



Reservoir characteristics of the Silurian-Devonian Age Injection Zone indicate the
reservoir has sufficient properties to accommodate the planned injection rate, volume
and pressure from WDW-4. Based on information gathered from the existing Navajo
injection well system which has been operating for an extended period of time, there are
no adverse reactions identified between the waste stream and the planned well
components of construction or with the Silurian-Devonian age Injection Zone matrix and
formation fluid.

WDW-4 will be constructed and operated to meet or exceed the construction and

operating standards set forth in 20.6.2.2505 NMAC. A procedure to permanently plug
and abandon the well has been included per the requirements of 20.6.2.5209 NMAC.

Vii



STATE OF NEW MEXICO Qil Conservation Division FORM C-108

ENERGY., MINERALS AND NATURAL 1220 South St. Francis Dr. Revised June 10, 2003
RESOURCES DEPARTMENT Santa Fe, New Mexico 87505
APPLICATION FOR AUTHORIZATION TO INJECT

L. PURPOSE: Secondary Recovery Pressure Maintenance X Disposal Storage
Application qualifies for administrative approval? Yes No

I1. OPERATOR: _HollyFrontier Navajo Refining LLC
ADDRESS: 501 East Main, Artesia. NM 88210
CONTACT PARTY: _ Randy Dade PHONE: (575) 746-5281

I WELL DATA: Complete the data required on the reverse side of this form for each well proposed for injection.

Additional sheets may be attached if necessary.

IV.  Is this an expansion of an existing project? Yes X No
If yes, give the Division order number authorizing the project:

V. Attach a map that identifies all wells and leases within two miles of any proposed injection well with a one-half mile radius circle
drawn around each proposed injection well. This circle identifies the well's area of review.

VL. Attach a tabulation of data on all wells of public record within the area of review which penetrate the proposed injection zone. Such
data shall include a description of each well's type, construction, date drilled, location, depth, record of completion, and a schematic
of any plugged well illustrating all plugging detail.

VII.  Attach data on the proposed operation, including:

1. Proposed average and maximum daily rate and volume of fluids to be injected:

2. Whether the system is open or closed:

3. Proposed average and maximum injection pressure;

4. Sources and an appropriate analysis of injection fluid and compatibility with the receiving formation if other than reinjected
produced water; and,

5. Ifinjection is for disposal purposes into a zone not productive of oil or gas at or within one mile of the proposed well, attach a
chemical analysis of the disposal zone formation water (may be measured or inferred from existing literature, studies, nearby
wells, etc.).

*VIIL  Attach appropriate geologic data on the injection zone including appropriate lithologic detail, geologic name, thickness, and depth.
Give the geologic name, and depth to bottom of all underground sources of drinking water (aquifers containing waters with total
dissolved solids concentrations of 10,000 mg/1 or less) overlying the proposed injection zone as well as any such sources known to
be immediately underlying the injection interval.

IX.  Describe the proposed stimulation program, if any.

*X.  Attach appropriate logging and test data on the well. (If well logs have been filed with the Division, they need not be resubmitted).

*XI.  Attach a chemical analysis of fresh water from two or more fresh water wells (if available and producing) within one mile of any
injection or disposal well showing location of wells and dates samples were taken.

XII.  Applicants for disposal wells must make an affirmative statement that they have examined available geologic and engineering data
and find no evidence of open faults or any other hydrologic connection between the disposal zone and any underground sources of
drinking water.

XIIL.  Applicants must complete the "Proof of Notice" section on the reverse side of this form.

XIV.

Certification: Ihereby certify that the information submitted with this application is true and correct to the best of my knowledge and
belief.

NaMe: A 2 ﬂ(m& TITLE: Enu.S{]eu&mr

SIGNATURE: VO@M& DATE: 5]30! 2000

E-MAIL ADDRESS: /22ts . Dede Cholly fronhen . com

If the information required under Sections VI, VIII, X, and XI above has been previously submitted, it need not be resubmitted.
Please show the date and circumstances of the earlier submittal:

DISTRIBUTION: Original and one copy to Santa Fe with one copy to the appropriate District Office



Side 2

I1l. WELL DATA

A.  The following well data must be submitted for each injection well covered by this application. The data must be both in tabular and
schematic form and shall include:

(1) Lease name; Well No.; Location by Section, Township and Range; and footage location within the section.

(2) Each casing string used with its size, setting depth, sacks of cement used, hole size, top of cement, and how such top was
determined.

(3) A description of the tubing to be used including its size, lining material, and setting depth.
(4) The name, model, and setting depth of the packer used or a description of any other seal system or assembly used.

Division District Offices have supplies of Well Data Sheets which may be used or which may be used as models for this purpose.
Applicants for several identical wells may submit a "typical data sheet” rather than submitting the data for each well.

B. The following must be submitted for each injection well covered by this application. All items must be addressed for the initial well.
Responses for additional wells need be shown only when different. Information shown on schematics need not be repeated.

(1) The name of the injection formation and, if applicable, the field or pool name.
(2) The injection interval and whether it is perforated or open-hole.
(3) State if the well was drilled for injection or, if not, the original purpose of the well.

(4) Give the depths of any other perforated intervals and detail on the sacks of cement or bridge plugs used to seal off such
perforations.

(5) Give the depth to and the name of the next higher and next lower oil or gas zone in the area of the well, if any.
XIV. PROOF OF NOTICE

All applicants must furnish proof that a copy of the application has been furnished, by certified or registered mail, to the owner of the
surface of the land on which the well is to be located and to each leasehold operator within one-half mile of the well location.

Where an application is subject to administrative approval, a proof of publication must be submitted. Such proof shall consist of a
copy of the legal advertisement which was published in the county in which the well is located. The contents of such advertisement
must include:

(1) The name, address, phone number, and contact party for the applicant;

(2) The intended purpose of the injection well; with the exact location of single wells or the Section,
Township, and Range location of multiple wells;

(3) The formation name and depth with expected maximum injection rates and pressures; and,

(4) A notation that interested parties must file objections or requests for hearing with the Oil Conservation Division, 1220 South St.
Francis Dr., Santa Fe, New Mexico 87505, within 15 days.

NO ACTION WILL BE TAKEN ON THE APPLICATION UNTIL PROPER PROOF OF NOTICE HAS BEEN SUBMITTED.

NOTICE: Surface owners or offset operators must file any objections or requests for hearing of administrative applications within 15 days
from the date this application was mailed to them.



Side 1 INJECTION WELL DATA SHEET

OPERATOR: Facility: HollyFrontier Navajo Refining LLC, 501 East Main, Artesia, New Mexico 88210;

Contact: Randy Dade, Environmental Specialist, (575) 746-5281, Lewis.Dade@HollyFrontier.com

WELL NAME & NUMBER: _WDW-4

WELL LOCATION: 1000 feet from the south line and 2,500 feet from the east line of SE/4, SW/4

23 17 South 27 East

FOOTAGE LOCATION

WELLBORE SCHEMATIC

Base of USDW @ +/- 500" =

BELOW GROUND DETAILS
(feet below Ground Level)

1. Conductor Pipe - 20", 129.33 Ib/ft (0.625” wall), API
5LX-586, plain-end, beveled conductor set in 24”
augered hole at 80' and cemented to the surface with
redi-mix.

2. Surface Casing - 13%”, 54.5 Ibfft, K-55, ST&C, set at
1,500 in a 17%" hole and cemented to the surface.

3. Annulus Fluid - injection tubing and protection casing
annulus filled with 250 bbl of brine water containing a
corrosion inhibitor, a bactericide and an oxygen
scavenger.

4. Protection Casing - 9% 47 |bfft, N-80, LT&C set ina
12%4" hole at 10,400’ with a DV Tool at 5,800" and
cemented to the surface in two stages as follows:
4 Stage | (5,600 - 10,400")
Stage Il (Surface - 5,800

5. Injection Tubing - 77, 26 Ibfft, K-55, LT&C set in
5 packer at approximately 10,300,

6. Injection Packer - 7" x 9%” set at approximately
10,300". Final depth determined by Openhole Log.

7. Open Hole - 8%" to 11,000

Top of Confining Zone ~9900* .

Top of Injection Zone ~10,400' szl |

Base of Injection Zone ~10,900"

TD ~11,000'

UNIT LETTER

SECTION

TOWNSHIP RANGE

WELL CONSTRUCTION DATA

Hole Size: 20-inches

Surface Casing
Casing Size: 13-3/8-inch

Cemented with: SX.

Top of Cement: surface

or

Method Determined:

Hole Size: 12.25-inches

Intermediate Casing

Casing Size: 9-5/8-inch

Cemented with: SX.

Top of Cement: surface

Hole Size: 8.75-inches

or

Method Determined:

Production Casing

Casing Size: 7-inch

Cemented with:

Top of Cement: surface

SX. or

Total Depth:

~11,000 feet

~10,400

Injection Interval
feet to

~10,900 feet

Method Determined:

ftS

ftS

ftS

(Open-Hole)




Side 2

INJECTION WELL DATA SHEET

Tubing Size: _7-inch Lining Material: steel construction

Type of Packer: _9-5/8" X 7" retrievable injection packer

Packer Setting Depth: _~10,300 feet

Other Type of Tubing/Casing Seal (if applicable):

Additional Data

1. Isthis a new well drilled for injection? X__Yes No

If no, for what purpose was the well originally drilled?

2. Name of the Injection Formation: _ Silurian-Devonian

3. Name of Field or Pool (if applicable):

4. Has the well ever been perforated in any other zone(s)? List all such perforated
intervals and give plugging detail, i.e. sacks of cement or plug(s) used. __No

5. Give the name and depths of any oil or gas zones underlying or overlying the proposed
injection zone in this area: Queen, Grayburg and San Andres (approximately 2,500 feet) and Morrow
(approximately 9,500 feet)




1.0 Underground Well Control Well Class

Waste Disposal Well No. 4 (WDW-4) will be classified as a Class |
Nonhazardous Waste Injection Well.

2.0 Operator
The operator information for WDW-4 is provided below:

Facility Address

HollyFrontier Navajo Refining LLC
501 East Main

Artesia, New Mexico 88210

(575) 748-3310

Contact Person

Randy Dade, Environmental Specialist
(575) 746-5281
Lewis.Dade@hollyfrontier.com

3.0 Location

WDW-4 will be located in the SE/4, SW/4, Section 23, Township 17 South,
Range 27 East (approximately 1000 feet from the south line and 2,500 feet from
the west line of Section 23).

A topographic map showing the location of the Navajo’'s Artesia refinery and the
location where WDW-4 will be installed is provided as Figure 1. An enlarged
version of the topographic map showing the planned location of WDW-4 is
provided as Figure 2.
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4.0

5.0

6.0

Landowner
The parcel of land where WDW-4 will be located is owned by the following:

U.S. Department of the Interior
Bureau of Land Management
620 Greene Street

Carlsbad, New Mexico 88220
(575) 887-6544

The parcel of land where WDW-4 will be located is surrounded by additional land
owned by the Federal Bureau of Land Management, as shown on the map
included in Appendix A.

Facility Description

WDW-4 will be located approximately eight and one half (8.5) miles southeast of
Navajo’'s Artesia refinery, the largest refinery in the State of New Mexico.
Drawing 1 presents an aerial photograph of the refinery’s location with respect to
the planned WDW-4, identifying pertinent features between the two sites. The
injection well facility will be located on a 2.5 acre tract of Federally-owned land.
The well location will be surrounded by a security fence that encloses the well,
injection pumps, filters and piping, wellhead annulus measurement system
(WAMS) on a contained concrete pad, a well control system that provides real-
time, continuous monitoring of key operating parameters (pressure, flow rate,
etc.) to the Refinery Control Room responsible for well operations and a power
panel. The pumps and filters will be located on a separate, contained concrete
pad from the wellhead. There will be no buildings or tanks, other than a 250-
gallon glycol tank, associated with the WAMS unit.

Proposed Discharge Plan (see 20.6.2.3106C NMAC)

This permit application is for a new Class | nonhazardous waste injection well.
Those portions of 20.6.2.3106C that are relevant to underground injection,
especially 20.6.2.3103C (8), are addressed within Section 7.0 of this document.

6(a) is addressed in 7(f)
6(b) is addressed in 7(a)
6(c) is addressed in 7(d)
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7.0

7(a)

6(d) is addressed in 7(e)

6(e) measurement of flow is a flow meter at the wellhead with
information transmitted electronically to the refinery control room.

6(f) is addressed in 7(e)

6(g) is addressed in 7(e)

Information for Class | Nonhazardous Waste Injection Well and Class lli
Brine Wells (20.6.2.5210 NMAC)

The following sections present the information required in Subsection B of
Section 20.6.2.5210 NMAC.

Area of Review

The WDW-4 Area of Review (AOR) consists of the area within a 1-mile radius
surrounding the planned well location as shown on Drawing 2. All potential
sources of information relevant to the location of non-freshwater artificial
penetrations (oil and gas wells, exploratory tests, disposal wells, etc.) and
freshwater wells within the AOR were reviewed.

Non-Freshwater Wells in Area of Review

The locations of non-freshwater artificial penetrations (oil and gas wells,
exploratory tests, disposal wells, etc.) within the 1-mile radius AOR surrounding
WDW-4 are identified in Drawing 2. A total of 91 non-freshwater artificial
penetrations are present in the 1-mile radius AOR as shown on the map. Each
artificial penetration is identified by a Map ID number. Table 1 presents a
tabulation of the 91 non-freshwater artificial penetrations in the WDW-4 AOR.
Only one (1) of the 91 non-freshwater artificial penetrations identified within the
AOR (Map ID No. 5) was advanced to a depth to penetrate the top of the planned
WDW-4 Silurian-Devonian age Injection Zone. The well record is included as
Attachment 1.

Freshwater Wells in Area of Review

Based upon information obtained from records maintained by the New Mexico
Water Rights Reporting System, there are 2 freshwater wells within the 1-mile
radius AOR surrounding the planned WDW-4 (Table 2).

PARSONS
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7 (b)

7(c)

7 (d)

Drawing 3 presents a topographic map depicting the 1-mile radius AOR and the
locations of the 2 water wells listed on Table 2. The map contains surface bodies
of water, mines (surface and subsurface), quarries, springs, and other surface
features, including roads and residences. There are no subsurface faults in the
AOR known to have surface expression; therefore, no surface fault traces have
been included on this map.

Data Tabulation

Table 1 presents a tabulation of the 91 non-freshwater artificial penetrations in
the 1-mile radius AOR surrounding the planned location of WDW-4. Only one (1)
of the 91 non-freshwater artificial penetrations identified within the AOR (Map ID
No. 5) were advanced to a depth deep enough to penetrate the top of the
planned WDW-4 Injection Zone.

Corrective Action

Corrective action is not required. The one (1) artificial penetration identified within
the AOR that was advanced to a depth to penetrate the top of the planned WDW-
4 Injection Zone (Map ID No. 5) was constructed properly and was plugged and
abandoned properly. A copy of the OCD well file for this artificial penetration is
provided in Attachment 1 of this application.

Maps and Cross-Sections

The base of the Underground Source of Drinking Water (USDW), groundwater
with total dissolved solids concentration with less than 10,000 milligrams per liter
(mg/L), is projected to occur at a depth of approximately 450 to 500 feet below
ground level (BGL) in the area of WDW-4 location which is situated at an
elevation of approximately 3,565 feet above mean sea level. Figure 3 presents a
generalized hydrogeologic cross-section for the local area. Figure 4 presents a
published map indicating the direction of shallow groundwater movement in the
local area.

The top of the WDW-4 Injection Zone is separated from the base of the USDW
by several thousand feet of low permeability carbonates, siltstones and shale as
depicted on the geologic cross-sections presented on Drawings 5 and 6. Drawing
4 is a cross-section index map.
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7 (e) Geology

WDW-4 will be located in Eddy County, New Mexico on the Northwest Shelf of
the larger Permian Basin as shown on Figure 5. Figure 6 is stratigraphic column
presenting the geologic formations relevant to the planned underground injection
operations. WDW-4 will be located on the northern flank, close to the crest of the
Artesia-Vacuum anticline (also referred to as the Vacuum Arch), which trends
east to west across the area as shown Figure 7. Figure 8 is a published regional
structural map of the top of the undifferentiated Silurian-Devonian age strata.

As depicted on the two geologic cross-sections presented on Drawings 5 and 6,
the subsurface geology in the area where WDW-4 will be located is rather
simplistic. As presented on Drawings 7 and 8, structural dip of all geologic
formations is about 125 feet/mile to the southeast away from the Vacuum Arch
depicted on Figure 7.

Injection Zone

The Injection Zone into which WDW-4 will be injecting is undifferentiated Silurian-
Devonian age strata composed of shallow water carbonates, dolostone and/or
limestones. This strata includes the Lower Devonian Thirtyone equivalent, Lower
Devonian to Upper Silurian Wristen Group and Lower Silurian to Upper
Ordovician Fusselman Formation (Figure 6). The top of the zone will be near the
base of the Upper Devonian Woodford Shale and is expected to be encountered
at depths of approximately 10,400 feet BGL at the point of injection. The
thickness of the Injection Zone will be approximately 600 feet in total, which
includes the main target of approximately 500 feet plus approximately 100 feet at
the bottom required for full log data acquisition. Depths and thicknesses will be
finalized upon evaluation of open-hole logs.

The top of the Silurian-Devonian Injection Zone is over 1,000 feet below the base
of the Injection Zone into which the three existing injection wells (WDW-1, WDW-
2, and WDW-3; Figure 4) operated by Navajo are injecting. The three existing
injection wells are injecting into the lower portion of the Permian age Wolfcamp
Formation and the underlying Pennsylvanian age Cisco and Canyon Formations
that are encountered at depths of 7,270 to 9,016 feet KB.
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Drawing 7 presents a structure contour map of the WDW-4 Injection Zone. Most
artificial penetrations drilled deep enough to encounter the Devonian were not
advanced to a sufficient depth to fully ascertain the thickness of the Silurian-
Devonian; therefore, an isopach map of the Injection Zone could not be
constructed. However, the thickness of the Injection Zone is expected to remain
fairly consistent throughout the Eddy County area. The zone is anticipated to be
approximately 500 feet thick as depicted on the two geologic cross-sections
presented on Drawings 5 and 6.

A three-dimensional seismic survey (3D), approximately 3-miles by 3-miles, was
obtained by Navajo and given to Geolex for evaluation and interpretation. The
survey area (Drawing 2 and Drawing 4) is in Township 17 South, Range 27 East
and covers all of Sections 22, 23, 26 and 27, with partial coverage of bordering
sections (13, 14, 15, 16, 21, 24, 25, 28, 33, 34, 35 and 36). Geolex created a
seismic inversion volume from the 3D to help provide indications of relative
porosity. There are only two wells within the seismic survey that reached the top
of the Devonian: Berry Federal #29 (API: 30-015-00472) and Trigg Federal B #1
(API: 30-015-20159). A third well, Federal ‘DH’ #1 well (API: 30-015-24857),
which is not inside the 3D Survey area, was used to calibrate the deeper section
of the 3D seismic inversion. The well is located approximately 2 miles south of
the southern edge of the 3D Survey and was the closest well with Sonic and
Density well log data covering the entire Silurian-Devonian injection interval. The
seismic inversion volume was used to pick the well location, which targets an
area indicating relatively higher porosity, possibly due to karsting. A karst model
is suggested by Geolex, to enhance porosity and connectedness (see Geolex
report in Appendix B-1).

Confining Zone

The Confining Zone overlying the WDW-4 Injection Zone is composed of the
upper Devonian Woodford Formation and the overlying undifferentiated
Mississippian strata. The Woodford Formation consists of low permeability shale
and the undifferentiated Mississippian age strata are low permeability
carbonates. Both formations are laterally continuous throughout the region as
depicted on the two geologic cross-sections presented on Drawings 5 and 6.

Drawing 8 presents a structure contour map of the WDW-4 Confining Zone and
Drawing 9 presents an isopach map of the WDW-4 Confining Zone.
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7 ()

Faulting

No evidence has been found of subsurface faulting within and immediately
surrounding the 1-mile AOR radius surrounding the planned location of WDW-4
that would provide hydraulic connection between the WDW-4 Injection Zone and
the shallow USDW. The nearest documented subsurface fault is the “K-M” fault
located approximately 15 miles to the northwest, well outside the geologic study
area for WDW-4.

Seismicity

The southeastern portion of New Mexico is historically an area of low seismicity
with naturally occurring earthquakes being rare and of low magnitude. WDW-4
will be located in one of the areas recognized as having the lowest level of
seismic risk in the continental United States (Figure 9).

The potential for earthquakes to occur in the vicinity of the planned WDW-4 well
site is minimal. Appendix B-2 presents a listing of all recorded seismic events
within 200 miles of the planned WDW-4 well site for the period from 1973 through
2012.

The planned injection operations do not have the potential to cause any seismic
activity which could alter the confining capability of the subsurface Injection Zone
and overlying Confining Zone.

Surface Geology and Flooding Potential

The surface geology of the local area is shown on Figure 10. The Pecos River,
located about three miles east of Artesia is the only surface water body in the
area of the planned WDW-4 well site. Local annual rainfall is approximately 13.5
inches. As indicated on the topographic map on Figure 2, the land surface
elevation of approximately 3,565 ft msl at the planned well location is higher than
the 100-year flood elevation of approximately 3,400 ft msl in Logan Draw;
therefore the potential for flooding at the planned WDW-4 well site is minimal.

Proposed Operating Parameters

Source and Description of Injection Fluid

The fluid to be injected into WDW-4 is the same waste stream that is currently
injected into the three existing Navajo injection wells, WDW-1, WDW-2 and

PARSONS

- ,
/ﬂ/__-wsp ‘ BRINCKERHOFF 7 50904E\WDW-4 Permit\2017



WDW-3. This waste stream is comprised of exempt and nonexempt
nonhazardous oilfield waste that is generated in the refining process at Navajo’s
Artesia refinery; e.g., process units, cooling towers, etc. Waste waters from
process units, cooling towers and boilers, streams from water purification units
and desalting units, recovered and treated groundwater, and general wash
waters are blended to form the waste stream that will be injected into WDW-4.
This injectate is consistent with the authorized waste stream injected into WDW-
1, WDW-2 and WDW-3. Table 3A and Appendix C present data characterizing
the injection fluid.

Navajo anticipates the addition of another waste stream to the existing waste
stream being injected into the three existing injection wells and the planned
WDW-4. The new waste stream will originate from a reverse osmosis (RO) unit
to be constructed within the refinery. Table 3B and Appendix C present data
characterizing the planned new waste stream from the RO unit.

Average and Maximum Daily Flow Rate and Volume

The estimated average injection rate into WDW-4 is 150 gpm (216,000 gallons
per day) and the maximum instantaneous injection rate into WDW-4 will be 500

agpm.

Average and Maximum Surface Injection Pressure

The estimated average injection pressure is approximately 1,000 pounds per
square inch gauge (psig) and the estimated maximum surface injection pressure
is 2,080 psig (see Maximum Allowable Surface Injection Pressure Calculation
below).

Maximum Allowable Surface Injection Pressure (MASIP) Calculation

The maximum operating injection wellhead pressure (MASIP) will not exceed
2,080 psi or 0.2 psi per foot of depth to the top of the Injection Interval at 10,400
feet, as required by the OCD Proposed Rule 21.B(7), dated October 6, 1997.

The depth to the top of injection interval in WDW-4 is expected to be
approximately 10,400 feet. The maximum allowable surface injection pressure is
calculated as follows:

e 10,400 feet x 0.2 psi/ft = 2,080 psi
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7(9)

7 (h)

The actual depth to the top of the WDW-4 injection interval will be determined
when the well is being drilled and completed. The MASIP will be revised at that
time to correspond to the actual top of the Silurian-Devonian age injection
interval.

Formation Testing Program

Formation testing will be conducted during the installation of WDW-4 to obtain
site-specific data relating to the chemical, physical and radiological
characteristics of the Silurian-Devonian age Injection Zone.

Fluids and Pressure

The following are calculations of the predicted pressure changes over the initial
5-year permit life for WDW-4 and over the expected 30-year life of the well due to
emplacement of the permitted maximum volume into the Silurian-Devonian
Injection Zone at the average injection rate of 150 gpm.

The interface between injected waste and the formation brine (the waste front)
will expand radially away from the WDW-4 wellbore. As fluid is injected, the
Injection Zone will continue to pressurize due to the resistance of fluid movement
and the compression of the fluid and rock matrix.

Future Cone of Influence and Waste Plume Front

The predicted pressure rise during the initial 5-year permit time frame and the
projected 30-year life of WDW-4 were calculated using the software program
PredictW. The equations used in the program are presented in Appendix D-1.

The maximum lateral spread of the waste front was determined using the
equations published by Warner and Lehr.
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Calculated Cone of Influence (5-Years)

The projected cone of influence within the Injection Zone at the end of the initial
5-year permit period is presented on Drawing 10. The cone of influence is based
on emplacement of the permitted maximum volume at the average injection rate
of 150 gpm. The cone of influence calculations are included in Appendix D-4
(output from PredictW).

Calculated Cone of Influence (30-Years)

The projected cone of influence within the Injection Zone at the end of the
projected 30-year life of the well is presented on Drawing 11. The cone of
influence is based on emplacement of the permitted maximum volume at the
average permitted injection rate of 150 gom. The cone of influence calculations
are included in Appendix D-4 (output from PredictW).

The cone of influence is defined as the area with increased Injection Zone pressure
caused by injection of wastes that would be sufficient to cause vertical fluid
movement through any wellbore or other conduits into a USDW. This
demonstration shows that the conservative worst-case cone of influence of the
injection operations is smaller than the regulatory 1-mile radius AOR in which
artificial penetrations were investigated.

In the worst case, an undocumented abandoned well is imagined to be open to
both the Injection Zone and the base of the USDW. In addition, the well is filled to
within 100 feet of the ground surface with formation brine from the Injection Zone
and fresh water from the base of the USDW. The cone of influence can be
calculated by comparing the hydraulic heads of the Injection Zone and the
lowermost USDW. It is only where the Injection Zone head is above the USDW
head that fluid movement from the Injection Zone into the USDW could occur. This
worst-case model of the potential effect of injection on the USDW is conservative.
No wells within the 1-mile radius AOR surrounding WDW-4 are open to both the
Injection Zone and the USDW.

Because of the limited amount of information available in the records for wells
drilled into the Silurian-Devonian aged Formations, the estimated initial pressure for
WDW-4 was extrapolated from the initial pressure measured in Navajo’s injection
well WDW-2. Additionally, the reservoir parameters from the WDW-2 permit
renewal were used to calculate pressure buildup and plume migration for WDW-4.
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Once WDW-4 is drilled, the cone of influence and plume migration results will be
recalculated using the reservoir parameters determined from the drilling and testing
of WDW-4.

The following calculations are based on an average total dissolved solids (TDS)
content of 25,000 parts per million (ppm) which corresponds to a specific gravity of
approximately 1.02.

The pre-injection pressure, Pj, at the top of the Injection Zone in Navajo’s WDW-2
at 7,570 feet BGL was measured on June 5, 1999. The pre-injection pressure
was 2,845 pounds per square inch absolute (psia).

The pre-injection pressure, Pj, at the top of the WDW-4 Injection Zone at 10,200
feet BGL is calculated to be 4,095 psia as follows:

Pio4ooteety = Pis701eety + (10,400 feet — 7,570 feet)(0.433 psi/ft)(1.02)
= 2,845 psia + 1,250 psi
= 4,095 psia

The hydraulic head of the lowermost USDW is estimated to be 100 feet BGL. This
estimate is reasonably conservative, as it is based on a static water level
measurement of 81 feet. The base of the USDW is at approximately 450 to 500
feet.

The critical pressure, Pc at 10,400 feet BGL that would be necessary to raise the
hydrostatic head of the injection interval to the head of the lowermost USDW at 100
feet BGL is 4,546 psia, and is calculated as follows:

Pc

(Top of Injection Zone - Base of USDW) (0.433 psi/ft)(specific gravity) +
(Base of USDW - Head of USDW) (0.433 psi/ft)

(10,400 feet - 500 feet) (0.433 psi/ft) (1.02) +

(500 feet - 100 feet) (0.433 psi/ft)

4,546 psia

The critical increase in reservoir pressure, AP, above the native pressure that is
necessary to raise the hydrostatic head of the WDW-4 Injection Zone to the head of
the lowermost USDW is 451 psi, and is calculated as follows:

APC = Pc - Pi
4,546 psia — 4,095 psia
451 psi
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An increase in reservoir pressure greater than 451 psi would be sufficient to raise
the head of the Injection Zone above the head of the lowermost USDW. The Cone
of Influence is the area around the injection well within which the increase in
reservoir pressure caused by injection is greater than 451 psi.

The gridded pressure increases created with PredictW were contoured using
Surfer, a commercial contouring software package. The contour plots of the
predicted pressure increase in the Injection Zone (Drawings 10 and 11) were
generated using the average injection rate of 150 gpm over the initial 5-year permit
time frame and the 30-year expected life of the well.

Conservative values for reservoir thickness and permeability were used to
overestimate the predicted increase in reservoir pressure. The porosity was
assumed to be 8.5 percent. The reservoir was assumed to have a consistent
thickness of 75 feet. The permeability of the reservoir was assumed to be 32
millidarcies (md).

Using a low kh yields a predicted pressure increase that is greater than expected
and a cone of influence that is larger than expected.

The viscosity of the formation fluid with TDS concentration of 25,000 ppm at 130 °F
is 0.57 cp (Appendix D-2). The compressibility of the pore volume of the formation
is cr, is 5.5 x 10 % psi 1. The compressibility of the formation fluid is ¢ w, is 2.9 x 106
psiL. The total compressibility (ct=c + cw) is 8.4 x 106 psi-* (Appendix D-3).

WDW-4 was modeled as injecting for a 5-year period at a continuous rate of 150
gpm.

The 451-psi pressure-increase contour, which defines the outline of the worst-case
Cone of Influence, is located less than 2.5 miles from WDW-4 as shown on
Drawing 10. An improperly abandoned wellbore or other conduit filled with
formation fluid that is located farther than 2.5 miles from the WDW-4 location would
not transmit sufficient pressure from the Injection Zone to move fluids into the
USDW. Navajo researched public and private sources of information about wells
within the 1-mile radius AOR. Information is presented in Section 7(b) that
demonstrates that each of the artificial penetrations that penetrate into the Injection
Zone is properly constructed to prevent migration of fluids into the USDW. The
output from PredictW is presented in Appendix D-4.
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Modeled Plume Front Migration (5-Years)

The lithologic character of the Injection Zone, with the resulting hydrodynamic
characteristics, is expected to be horizontally uniform. Given the anticipated
homogeneity of the Injection Zone, plume geometry during the active injection
phase is expected to be cylindrical. The plume radius is determined from the
following equations published by Warner and Lehr. The radius of the
concentrated plume is determined from the following:

_ [oa3s7v
¢ 0.807 ¢h

where:
rc = radius of the concentrated plume, feet
0.1337 = factor to convert gallons to cubic feet
Vv = total injected volume, gallons
0.80 = factor to compensate for immovable connate water
) = formation porosity, fraction
h = thickness of the injection reservoir, feet

The radius of the dispersed plume is determined from:

where:
I = radius of the dispersed plume, feet
2.3 = constant
co = coefficient of dispersion; for sandstone = 3, for limestone = 65
rc = concentrated plume radius, feet

Plume Front Following 5-Year Injection Period

Approximately 500 feet of formation is anticipated to exist in the Injection Zone at
the location of WDW-4. For a conservative estimate of the injection plume size,
the plume radius is calculated on the basis of all flow emplaced in a 75-foot thick
interval with 8.5% porosity. Assuming a continuous injection rate of 150 gpm over
a 5-year injection period, the volume of fluid injected into WDW-4 is 394,470,000
gallons. Using the total volume of fluid injected and the following equation, the
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radius of the concentrated plume will be approximately 1,814 feet at the end of
the initial 5-year permit period.

_[0.1337 (394,470,000
¢ 0.80 7 (0.085)(75)

=1,814 feet

The radius of the dispersed plume from WDW-4 on at the end of the initial 5-year
injection period is calculated to be 2,604 feet as follows:

ry =2.3./(65)(1,814) + 1,814

=2,604 feet

The plume radius calculations for WDW-4 are presented in Appendix D-5.
Drawing 12 presents the projected plume radius following the initial 5-year
injection period.

Plume Front Following 30-Year Injection Period

Assuming a continuous maximum injection rate of 150 gpm over a 30-year life of
the injection well, the volume of fluid injected into WDW-4 is 2,366,820,000
gallons. The radius of the concentrated plume will be approximately 4,444 feet at
the end of the 30-year life of the well.

. _ [0.1337(2,366,820000
c 0.80 7 (0.085)(75
=4,444 feet

The radius of the dispersed plume from WDW-4 on at the end of the projected
30-year well life is calculated to be 5,680 feet as follows:

Ip = 2.3/(65) (4,444) + 4,444

=5,680 feet

The plume radius calculations for WDW-4 are presented in Appendix D-5.
Drawing 13 presents the projected plume radius following the projected 30-year
life of the well.
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7 (K)

7(1)

Stimulation Program

The need for any type of stimulation program will be determined after the well
has been drilled and tested. Should the results of the injectivity testing program
performed after the well has been constructed indicate stimulation is necessary
to achieve the desired injection rate, Form C-103 will be completed and
submitted describing the planned stimulation program. The most likely
stimulation would be an acid fracture of the dolomite Injection Interval.

Injection Procedure

Injection into WDW-4 will occur on a continuous basis. The injection fluid will be
routed from the refinery process areas via pipeline to the injection well. Figure 11
presents the pre-injection facilities for WDW-4.

Predicted Injection Rates and Volumes

The estimated average injection rate is 150 gpm which is equal to 216,000
gallons per day or 78,840,000 gallons per year or 394,416,000 gallons into the
Injection Zone over the initial 5-year permit time frame and 2,366,496,000 gallons
over the projected 30-year life of the well.

Drawings

Figure 11 presents a schematic of the pre-injection surface facilities. Figure 12
presents a diagram of the below ground portions of WDW-4. Figure 13 presents
a diagram of the WDW-4 wellhead.

Construction

WDW-4 will be drilled and installed utilizing typical oil field well installation
procedures. The well has been conservatively designed to meet more stringent
hazardous waste injection well standards. Appendix E includes a description of
the procedures for drilling and construction of WDW-4. Appendix F includes a
description of the procedures for testing WDW-4 following installation.

Figure 12 presents a diagram of the below ground portions of WDW-4. Figure 13
presents a diagram of the WDW-4 wellhead. Pressure gauges to be used to
indicate the pressure on the injection tubing and on the tubing-casing annulus are
depicted on the wellhead.
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Open-Hole Logging and Coring Program

Open-hole electric logs will be run from the base of conductor pipe to the total
depth of the drilled borehole advanced for well construction. Conventional cores
will be collected from the Injection Zone and Confining Zone. Table 4
summarizes the WDW-4 open-hole logging and coring program.

Casing and Cementing Program

Table 5 summarizes the WDW-4 casing program and design factors. Table 6
provides a summary of the WDW-4 cementing program. Figure 12 presents a
proposed diagram of the below ground portions of WDW-4.

Cased-Hole Logging Program

Cased-hole electric logs will be run following the installation of the surface casing
and protection casing. Table 7 summarizes the WDW-4 cased-hole logging
program.

Injection Tubing, Packer and Annular Fluid

Figure 12 provides a schematic of the proposed below ground construction
details for WDW-4. The injection tubing, packer and annular fluid proposed for
use in the well are depicted on the schematic.

Depth to Injection Zone

The WDW-4 Injection Zone is expected to be encountered approximately 10,400
to 10,900 feet BGL. The actual Injection Interval (open-hole) will be selected
within the Injection Zone based on evaluation of open-hole logs run in the
borehole prior to casing installation.

Pressures and Other Stresses That May Cause Well Failure

There are no known subsurface pressures or stresses that may cause failure of
WDW-4.

Hole Size

The borehole advanced for WDW-4 is projected to be 13-3/8 inches in diameter.
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Well Casing Information

Figure 12 and Appendix E include information about the planned WDW-4 well
casing. Tables 5 and 6 provide an overview of the casing and cementing
information.

Cement Information

Table 6, Figure 12 and Appendix E include information about the WDW-4
cementing program.

Rate, Temperature and Volume of Injected Fluid

Average and Maximum Daily Flow Rate and Volume

The average injection rate for WDW-4 will be approximately 150 gpm and the
maximum instantaneous injection rate for the well is 500 gpm.

Temperature

The temperature of the injected fluid is within average ambient temperature
ranges.

Volume of Injected Fluid

The following are expected injection volumes based on an average injection rate

of 150 gpm:
e Daily maximum injection volume: 216,000 gallons
e Annual maximum injection volume: 78,840,000 gallons
e 5-Year permit life injection volume: 394,416,000 gallons
e 30-Year well life injection volume: 2,366,496,000 gallons

Chemical and Physical Characteristics of Injected Fluid

The fluid to be injected into WDW-4 is the same waste stream that is currently
injected into the three existing Navajo injection wells WDW-1, WDW-2 and
WDW-3. This waste stream is comprised of exempt and nonexempt
nonhazardous oilfield waste that is generated in the refining process. Waste
waters from process units, cooling towers and boilers, streams from water
purification units and desalting units, recovered and treated groundwater, and
general wash waters are blended to form the fluid injected into WDW-4. Table 3A
and Appendix C present data characterizing the injection fluid.
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Navajo anticipates the addition of another waste stream to the existing waste
stream being injected into the three existing injection wells and the planned
WDW-4. The new waste stream will originate from a reverse osmosis (RO) unit
to be constructed within the refinery. Table 3B and Appendix C present data
characterizing the planned new waste stream from the RO unit.

Chemical and Physical Characteristics of Formation Fluid

Formation testing will be conducted during the construction of WDW-4 to obtain
site-specific data relating to the chemical, physical and radiological
characteristics of the formation fluids contained within the Injection Zone.

The formation fluid contained in the Injection Zone is compatible with the well
construction components and the injected fluid. Formation fluid information
pertinent to the reservoir calculations is included in Appendix D.

Chemical and Physical Characteristics of the Injection Zone

The Injection Zone is Silurian-Devonian age carbonates (dolostones and
limestones).

Chemical and Physical Characteristics of the Confining Zone

The Confining Zone is low permeability shale of the Woodford Formation and low
permeability limestone of Mississippian age.

Depth, Thickness and Chemical Characteristics of Penetrated Formations
Containing Ground Water

The base of the USDW, groundwater with total dissolved solids concentration
with less than 10,000 milligrams per liter (mg/L), occurs at the base of the Tansill
Formation. The Tansill Formation and the underlying Yates Formation comprise the
Three Twins Member of the Chalk Bluff Formation known in outcrops in the region
(Hendrickson and Jones, 1952), and listed as a freshwater-producing interval.
Figure 3 presents a hydrostratigraphic cross-section for the local area. Figure 4
presents a potentiometric surface map indicating the direction of groundwater
movement in the freshwater aquifers.

The base of the USDW occurs at the following approximate depths in Navajo’s
three existing injection wells. The base of the USDW in WDW-4 is expected to be at
a similar depth.
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e WDW-1: approximately 493 feet KB (3,200 feet above mean sea level)
o WDW-2: approximately 473 feet KB (3,150 feet above mean sea level)
e WDW-3: approximately 420 feet KB (3,150 feet above mean sea level)

The top of the WDW-4 Injection Zone is separated from the base of the USDW by
several thousand feet of lower permeability carbonates, siltstones and shales.

Contingency Plans

WDW-4 will be equipped with a high-level shutoff switch to prevent operation of
the injection pump at pressures greater than the designated MASIP. The well will
be equipped with a low pressure shutoff switch that will deactivate the injection
pump in the event of a surface leak. In addition, the well will be equipped with a
high/low pressure shutdown switch with a pressure sensor on the tubing/casing
annulus. This pressure switch is intended to stop the injection pump in the event
of 1) a tubing leak, or 2) a casing, packer, or wellhead leak.

If an alarm or shutdown is triggered, the following procedures will be
implemented.

* Immediately cease injection operations;

* Immediately investigate the cause of the alarm or shutdown;

» Take all necessary steps to determine the presence or absence of a leak;
* Provide verbal notification to OCD within 24 hours.

If the alarm or shutdown is not related to mechanical integrity and the cause of
the alarm or shutdown is corrected, injection operations will be resumed. If the
mechanical integrity of the well is in question, the well will remain out of service
until the mechanical integrity of the well is restored to the satisfaction of OCD and
the agency approves resumption of injection operations.
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MIT Monitoring Plans (20.6.2.5207 NMAC)

Navajo will implement a MIT monitoring program that satisfies all applicable
requirements of Section 20.6.2.5207.NMAC.

e The mechanical integrity of WDW-4 will be demonstrated on an annual
basis.

e Continuous monitoring devices will be used to provide a record of injection
pressure, flow rate, flow volume, and annular pressure.

The results of these monitoring activities will be reported to OCD as required by
regulation.

Additional Monitoring Plans for Class | Non-Hazardous Waste Injection
Wells (20.6.2.5207B NMAC)

Appendix G includes an Injected Fluids Monitoring Plan that describes the
procedures to be carried out on a quarterly basis to obtain a detailed chemical
and physical analysis of a representative sample of the injected fluid, including
the quality assurance procedures. The plan will be updated as necessary.

The plan includes the following elements:

* The parameters for which the injected fluid will be analyzed and the
rationale for the selection of these parameters;

* The test methods that will be used to test for these parameters;

» The sampling method that will be used to obtain a representative sample
of the injected fluid being analyzed;

* Field sampling documentation methodologies;

* The commercial laboratory who performs the analysis; and

* Method of reporting analytical results to OCD.

Additional Monitoring Plans for Class Il Wells (20.6.2.5207C NMAC)

This section is Not Applicable; WDW-4 is not a Class Il well.

Financial Assurance

Appendix H includes a well closure plan for WDW-4. Figure 14 presents a
schematic of the plugged and abandoned well. The estimated cost to plug and
abandon WDW-4 is presented in the table below. This cost estimate has been
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prepared to reflect the estimated costs that would be incurred by Navajo to
abandon the well in accordance with the procedures in Appendix H.

Estimated
Description of Service Cost
Wireline (BHP, RTS, PFOT, Perforate) 35,000
Rental Tools 5,000
Pumping Service 20,000
Cementing Service 30,000
Excavating 2,500
Mud/Brine 7,500
Frac Tanks 2,500
Vacuum Trucks 2,500
Welder 2,500
Miscellaneous 2,500
SUBTOTAL 110,000
Field Supervision, Project Management,
Procurement 30,000
Total Estimated Cost $140,000

Appendix | includes a copy of the financial assurance instrument that Navajo has
established to provide the appropriate monies for plugging and abandoning
WDW-4, any groundwater restoration that may be necessary, and any post-
operational monitoring that may be required.

Logging and Testing Data

Open-hole electric logs will be run from the base of conductor pipe to the total
depth of the drilled borehole advanced for well installation. Conventional cores
will be collected from the Injection Zone and Confining Zone. Table 4
summarizes the WDW-4 open-hole logging and coring program. Appendix E
provides more specific information about the well installation program including
the planned open-hole logging and testing program.
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Mechanical Integrity Data (20.6.2.5204 NMAC)

Mechanical Integrity Testing (MIT) will be conducted on WDW-4 as part of the
well completion activities described in Appendix F and in accordance with
applicable regulatory requirements throughout the life of the well.

Maximum Pressure and Flow Rate

The maximum injection rate and the calculated maximum surface injection
pressure at WDW-4 are as follows:

e Maximum Instantaneous Injection Rate: 500 gpm (average rate: 150 gpm)
e Maximum Surface Injection Pressure: 2,080 psi

Formation Testing Program Data

The following open-hole formation testing will be performed during the drilling of
WDW-4:

e Collect conventional cores from Confining Zone and Injection Zone
e Run suite of open-hole electric logs from base of conductor pipe to total
drilled depth

The following cased-hole formation testing will be performed during the
completion of WDW-4:

e Injectivity test

Appendices E and F provide more specific information about the planned
formation testing program.

Compatibility

The fluid to be injected into WDW-4 is the same waste stream that is currently
injected into the three existing Navajo injection wells WDW-1, WDW-2 and
WDW-3. This waste stream is comprised of exempt and nonexempt
nonhazardous oilfield waste that is generated in the refining process. Waste
waters from process units, cooling towers and boilers, streams from water
purification units and desalting units, recovered and treated groundwater, and
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general wash waters are blended to form the fluid injected into WDW-4. Table 3A
and Appendix C present data characterizing the injection fluid.

Navajo anticipates the addition of another waste stream to the current waste
stream being injected into the three existing injection wells and the planned
WDW-4. The new waste stream will originate from a reverse osmosis (RO) unit
to be constructed within the Artesia refinery. Table 3B and Appendix C present
data characterizing the planned new waste stream from the RO unit.

The three existing injection wells are constructed of carbon steel and have shown
no detrimental effects from the current waste stream or the Injection Zone
formation fluids. The planned WDW-4 will be constructed of similar materials of
construction.

Neither of the waste streams characterized in Tables 3A and 3B are corrosive in
nature. As indicated below, the new RO reject waste stream to be added into the
current waste stream already being directed to the three existing injection wells is
less corrosive (lower salinity) than the current waste stream. Therefore there are
no concerns about any compatibility problems between the waste stream and the
materials of construction.

Current Waste Stream RO Reject Waste Stream
TDS (mg/L) 5,000 3,000
Chloride (mg/L) 650 250
Sulfate (mg/L) 3,000 1,500

The current waste stream has not demonstrated any incompatibilities with the
Injection Zone formation fluid. There are no concerns about waste stream
compatibility with the formation fluids in the Silurian-Devonian Injection Zone.

7 (w) Area of Review Corrective Actions

No corrective action plan is required. Only one (1) of the 91 penetrations were
advanced to a depth to encounter the top of the planned WDW-4 Injection Zone,
and both were properly constructed and one was plugged and abandoned

properly.
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Modification(s)

This application does not include any proposed modifications to existing
discharge processes.

Inspection/Maintenance and Reporting

Navajo performs daily visual inspections of their injection wells and the pipeline
and performs required maintenance (PM) activities as scheduled to ensure safe
operation of the wells.

Navajo performs routine reporting in accordance with the requirements of
20.6.2.5208.A NMAC for Class | nonhazardous waste injection wells.

Contingency Plans

Navajo has an Integrated Contingency Plan detailing responses to spills of all
types, reporting spills/releases, mitigation and corrective actions, clean up and
disposal as applicable. Injection well WDW-4 will be equipped with a high-
pressure shutoff switch to prevent operation of the injection pump at pressures
greater than the designated MASIP. The well will be equipped with a low
pressure shutoff switch that will deactivate the injection pump in the event of a
surface leak. In addition, the well will be equipped with a high/low pressure
shutdown switch with a pressure sensor on the tubing/casing annulus. This
pressure switch is intended to stop the injection pump in the event of 1) a tubing
leak, or 2) a casing, packer, or wellhead leak.

If an alarm or shutdown is triggered at the wellhead, electronic signals are sent to
the Control Room at the refinery notifying of the shutdown and the cause of the
alarm or shutdown will be immediately investigated.

Operators will immediately cease injection operations at the wellhead and divert
flow to another well, notify Maintenance and Environmental to take all necessary
steps to determine the presence or absence of a leak, and Environmental will
provide verbal notification to OCD within 24 hours.

If the alarm or shutdown is not related to mechanical integrity and the cause of
the alarm or shutdown is corrected, injection operations will be resumed. If the
mechanical integrity of the well is in question, the well will remain out of service
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14.0

until the mechanical integrity is restored to the satisfaction of OCD and the
agency approves resumption of injection operations.

Other Information

No additional information is required to demonstrate that the discharge permit will
not result in concentrations in excess of the standards of Section 20.6.2.3103
NMAC or the presence of any toxic pollutant at any place of withdrawal of water
for present or reasonably foreseeable future use.

Filing Fee

A check in the amount of $100, made payable to Water Quality Management
Fund, accompanies this permit application document.

Draft Public Notice

20.6.2.3108.C requires that Navajo provide notice in accordance with
20.6.2.3108.F within thirty (30) days of OCD deeming the permit application to be
administratively complete. Appendix J includes a DRAFT copy of the public
notice that will be published following receipt of written notification from OCD that
this discharge permit renewal application has been deemed administratively
complete.

Navajo understands the requirement to submit to OCD within 15 days of
completion of public notice requirements stipulated Subsection C of 20.6.2.3108
NMAC proof of notice, including an affidavit of mailing(s) and the list of property
owner(s), proof of publication, and an affidavit of posting, as appropriate.

Certification

The required certification language is included at the end of the completed OCD
Discharge Permit Application Form in the front of this permit renewal application.
The appropriate Artesia refinery authority has signed the form.
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TABLE 1

NON-FRESHWATER (OIL AND GAS) WELLS IN WDW-4 AREA OF REVIEW

ARTESIA, NEW MEXICO

HOLLYFRONTIER NAVAJO REFINING LLC

Map ID API Twp-Rng-Sec Footage Lease Name Well Num Current Operator Status and Type Plug Date Drill Date Depth (ft)
1 3001500454 17S27E 14 330 FSL 330 FWL CONGRESS SECTION FED 1 JOHNSON BOB D&A-O 1959-05-15 437
2 3001500458 17S 27E 15 330 FSL 330 FEL CONGRESS SECTION HIGHTOWER 1 BREWER DRLG CO D&A 1948-08-17 1740
3 3001500470 17S 27E 22 2310 FNL 990 FEL CONGRESS SECTION BERRY 1 CARSON & KELLY D&A-O 1939-09-05 525
4 3001500471 17S 27E 23 660 FNL 990 FWL CONGRESS SECTION BERRY 1 BRAINARD FRED D&A-G 1936-11-09 2300
5 3001500472 17S27E23 CSENW  [1980 FNL 1980 FWL CONGRESS SECTION BERRY 29 ALAMO PERMIAN RES ABD-GW 30-Jan-2013 1965-01-28 10427
6 3001500473 17S 27E 23 2310 FSL 2310 FEL CONGRESS SECTION BERRY 5 BERRY W H D&A-G 1939-11-11 595
7 3001500474 17S 27E 23 330 FSL 990 FWL CONGRESS SECTION BERRY 6 BERRY W H D&A 1939-12-01 650
8 3001500475 17S 27E 23 330 FSL 330 FEL CONGRESS SECTION BERRY 7 BERRY W H D&A-O 1939-12-18 520
9 3001500519 17S 27E 25 2310 FNL 990 FWL CONGRESS SECTION JTRAVIS 3 JOHNSTONRJ D&A-0G 1941-06-02 540
10 3001500579 17S 27E 26 210 FNL 210 FEL CONGRESS SECTION HARBOLD PERMIT 1 JONES CL D&A 1939-05-16 522
11 3001500580 17S 27E 26 990 FNL 990 FEL CONGRESS SECTION HARBOLD-FEDERAL 6 HAYNES OWEN OIL 1951-08-10 633
12 3001500581 17S 27E 26 330 FNL 330 FWL CONGRESS SECTION FEDERAL 242-A 1 HONDO OIL & GAS CO D&A-O 1961-10-29 640
13 3001500582 17S 27E 26 990 FNL 990 FWL CONGRESS SECTION HB TRAVIS 1 JOHNSTONRJ TA-O 1939-07-24 561
14 3001500583 17S 27E 26 1675 FNL 990 FWL CONGRESS SECTION DB ANDERSON FEDERAL 1 JOHNSTONRJ TA 1952-03-03 460
15 3001500584 17S 27E 26 2310 FNL 2310 FWL CONGRESS SECTION CUCCA-BARRENTOS 1 JOHNSTONRJ D&A-O 1940-10-21 730
16 3001500585 17S 27E 26 2310 FNL 990 FEL CONGRESS SECTION HARBOLD 14 HAYNES OWEN D&A 21-Feb-1985 1958-01-23 502
17 3001500586 17S 27E 26 2310 FNL 330 FEL CONGRESS SECTION HARBOLD 15 HAYNES OWEN TA 6-Jan-1965 1958-06-04 270
18 3001500587 17S 27E 26 2310 FSL 990 FEL CONGRESS SECTION HARBOLD 1 JOHNSTONRJ D&A-0G 1940-05-08 555
19 3001500588 17S 27E 26 1650 FSL 990 FEL CONGRESS SECTION HARBOLD 10 HAYNES OWEN TA-G 2-Apr-1958 1953-07-13 491
20 3001500589 17S 27E 26 1946 FSL 650 FWL CONGRESS SECTION FEDERAL 242 1 CHASE GEORGE A D&AW 1963-10-31 1120
21 3001500594 17S 27E 26 990 FSL 2310 FEL CONGRESS SECTION TRIGG-FEDERAL 1 S D X RESOURCES INC ABD-OW 1951-09-24 415
22 3001500686 17S 27E 26 1650 FNL 990 FWL CONGRESS SECTION TRAVIS 2 PRE-ONGARD WELL OPERAT D&A-0G 27-Mar-2002 1940-01-15 621
23 3001501237 17S 27E 27 650 FNL 330 FEL CONGRESS SECTION BROOKS A 1 PRE-ONGARD WELL OPERAT D&A-O 1942-03-10 620
24 3001521443 17S 27E 22 660 FSL 1980 FEL CONGRESS SECTION BERRY FEDERAL 2 PRE-ONGARD WELL OPERAT D&A-G 15-Jan-1975 1974-12-05 9650
25 3001521511 17S 27E 23 N2 SW SE  |700 FSL 1980 FEL CONGRESS SECTION BERRY 30 ALAMO PERMIAN RES GAS-WO 30-Nov-2012 1979-03-12 2210
26 3001521569 17S 27E 22 1980 FNL 1980 FEL CONGRESS SECTION BERRY 31 PRE-ONGARD WELL OPERAT J&A 15-Oct-1975 1975-09-10 200
27 3001521668 17S 27E 22 1968 FNL 1980 FEL CONGRESS SECTION BERRY 31X S D X RESOURCES INC TA 20-Jun-2000 1975-10-29 2210
28 3001529281 17S 27E 23 660 FSL 1650 FWL CONGRESS SECTION OXY VIKING FEDERAL 1 OXY USA WTP LP GAS 1996-12-28 9650
29 3001529936 17S 27E 27 NE NE 330 FNL 840 FEL CONGRESS SECTION EAGLE 27" FEDERAL 1 LIME ROCK RES IIA LP OIL 1998-10-15 2700
30 3001529937 17S 27E 27 NW NE 330 FNL 2310 FEL CONGRESS SECTION EAGLE '27B° FEDERAL 3 LIME ROCK RES IIA LP OIL 1998-01-22 2750
31 3001530181 | 17S27E 26 N2 SW NW (1650 FNL 660 FWL CONGRESS SECTION OXY CHARLEMAGNE FEDERAL 1 OXY USA WTP LP GAS 1998-06-23 9660
32 3001530386 17S 27E 23 E2 NW NE |[660 FNL 1650 FEL CONGRESS SECTION OXY WODEN FEDERAL 1 OXYUSAINC D&A 6-Aug-1999 1999-07-15 9630
32 3001530386 17S 27E 23 E2 NW NE |660 FNL 1650 FEL CONGRESS SECTION WODEN FEDERAL 1 S D X RESOURCES INC CANCEL 9800
33 3001530532 17S 27E 22 SW NE 1650 FNL 1650 FEL CONGRESS SECTION MARALO FEDERAL 2 MURCHISON O&G INC GAS 1998-12-19 9650
34 3001530795 17S27E 22 S2 NESE [1830 FSL 660 FEL CONGRESS SECTION MARALO FEDERAL 4 MURCHISON O&G INC ABD-GW 27-Feb-2007 1999-12-10 9720
35 3001530882 17S 27E 26 NE SE 1980 FSL 660 FEL CONGRESS SECTION OXY HARVESTER FEDERAL 1 OXY USA WTP LP GAS 2000-03-07 9820
36 3001530908 17S27E23 CNW NW |660 FNL 660 FWL CONGRESS SECTION OXY ROSENKAVLIER FEDERAL 1 OXY USA WTP LP GAS 2000-02-05 9800
37 3001530956 17S 27E 26 NE NW NE |530 FNL 1650 FEL CONGRESS SECTION TRIGG FEDERAL 1 VANGUARD OPRTNG LLC OIL-WO 2002-08-27 3600
38 3001531113 17S27E 23 NESW NE |1650 FNL 1650 FEL CONGRESS SECTION BERRY FEDERAL 34 HANSON ENERGY ABD-OW 18-Jan-2008 2000-05-09 3075
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TABLE 1

NON-FRESHWATER (OIL AND GAS) WELLS IN WDW-4 AREA OF REVIEW

ARTESIA, NEW MEXICO

HOLLYFRONTIER NAVAJO REFINING LLC

Map ID API Twp-Rng-Sec Footage Lease Name Well Num Current Operator Status and Type Plug Date Drill Date Depth (ft)
39 3001531193 17S 27E 26 SW SW NE |2310 FNL 1650 FEL CONGRESS SECTION TRIGG FEDERAL 2 LIME ROCK RES A LP OIL-WO 5-Oct-2010 2002-11-19 3690
39 3001531193 17S 27E 26 SW SW NE |2310 FNL 1650 FEL CONGRESS SECTION TRIGG FEDERAL 2 LIME ROCK RES A LP ABD-OW 5-Oct-2010 2000-08-28 3690
40 3001532614 17S 27E 27 S2 NW NE [1260 FNL 1980 FEL CONGRESS SECTION HONDO FEDERAL GAS COM 3 CONCHO EXPLORATION D&A 13-Jun-2003 2003-05-17 9670
41 3001536875 17S27E26 CNESW  |1980 FSL 1980 FWL CONGRESS SECTION OXY COMMODORE FEDERAL 1 OXY USA WTP LP AB-LOC 10525
42 3001539462 17S 27E 25 NW SW 2235 FSL 330 FWL CONGRESS SECTION FIR FEDERAL 4 COG OPERATING LLC OIL 2011-12-11 4750
43 3001521047 175 27E 26 CNW SW  |1980 FSL 660 FWL CONGRESS SECTION ARCO FEDERAL GAS 1 COG OPERATING LLC GAS 1973-12-31 9740
44 3001539763 17S 27E 25 SE NW 1650 FNL 1410 FWL CONGRESS SECTION DOGWOOD FEDERAL 3 COG OPERATING LLC OIL 2012-04-06 4766
45 3001540804 17S 27E 25 SW NW 2130 FNL 330 FWL CONGRESS SECTION MATTHEWS "25° FEDERAL 1 LIME ROCK RES IIA LP OIL-WO 2016-05-25 4717
45 3001540804 17S 27E 25 SW NW 2130 FNL 330 FWL CONGRESS SECTION MATTHEWS "25° FEDERAL 1 LIME ROCK RES IIA LP OIL 2012-11-08 4717
46 3001541261 17S 27E 23 SE 1150 FSL 1150 FEL CONGRESS SECTION YESO VIKING FEDERAL 9 OXY USA WTP LP OIL 2013-12-19 4520
47 3001541339 17S 27E 23 SW 2230 FSL 360 FWL CONGRESS SECTION YESO VIKING FEDERAL 2 OXY USA WTP LP OIL 2013-11-06 4505
48 3001541340 17S 27E 23 SW 2240 FSL 1680 FWL CONGRESS SECTION YESO VIKING FEDERAL 3 OXY USA WTP LP OIL 2013-07-22 4534
49 3001541341 17S 27E 23 SE 2210 FSL 2180 FEL CONGRESS SECTION YESO VIKING FEDERAL 4 OXY USA WTP LP OIL 2013-07-30 4507
50 3001541342 17S 27E 23 SW 950 FSL 330 FWL CONGRESS SECTION YESO VIKING FEDERAL 6 OXY USA WTP LP OIL 2013-11-28 4525
51 3001541425 17S 27E 23 SW 380 FSL 2240 FWL CONGRESS SECTION YESO VIKING FEDERAL 7 OXY USA WTP LP OIL 2013-12-27 4525
52 3001541468 17S 27E 23 SE 1045 FSL 2160 FEL CONGRESS SECTION YESO VIKING FEDERAL 8 OXY USA WTP LP OIL 2014-01-04 4520
53 3001541698 17S 27E 25 NW NW  [985 FNL 330 FWL CONGRESS SECTION MATTHEWS "25° FEDERAL 3 LIME ROCK RES IIA LP AT-TD 2017-01-18 4500
54 3001541699 17S 27E 25 NW NW  [370 FNL 985 FWL CONGRESS SECTION MATTHEWS "25" FEDERAL 4 LIME ROCK RES IIA LP PERMIT 4850
55 3001541721 17S 27E 25 2180 FNL 1115 FWL CONGRESS SECTION MATTHEWS "25" FEDERAL 2 LIME ROCK RES IIA LP OIL-WO 2015-04-30 4969
56 3001541853 17S 27E 23 SW 240 FSL 210 FWL CONGRESS SECTION YESO VIKING FEDERAL 26 OXY USA WTP LP AB-LOC
57 3001541854 17S 27E 23 2555 FSL 890 FWL CONGRESS SECTION YESO VIKING FEDERAL 19 OXY USA WTP LP AB-LOC
58 3001541870 17S 27E 23 1755 FSL 900 FWL CONGRESS SECTION YESO VIKING FEDERAL 10 OXY USA WTP LP AB-LOC -
59 3001541871 17S 27E 23 1435 FSL 2261 FWL CONGRESS SECTION YESO VIKING FEDERAL 11 OXY USA WTP LP AB-LOC -
60 3001541872 17S 27E 23 1720 FSL 1650 FEL CONGRESS SECTION YESO VIKING FEDERAL 12 OXY USA WTP LP AB-LOC
61 3001541873 17S 27E 23 SE 2480 FSL 451 FEL CONGRESS SECTION YESO VIKING FEDERAL 13 OXY USA WTP LP AB-LOC
62 3001541874 17S 27E 23 1017 FSL 2040 FEL CONGRESS SECTION YESO VIKING FEDERAL 16 OXY USA WTP LP AB-LOC -
63 3001541875 17S 27E 23 1202 FSL 903 FEL CONGRESS SECTION YESO VIKING FEDERAL 17 OXY USA WTP LP AB-LOC -
64 3001541876 17S 27E 23 2080 FSL 360 FWL CONGRESS SECTION YESO VIKING FEDERAL 18 OXY USA WTP LP AB-LOC
65 3001541877 17S 27E 23 1670 FSL 1680 FWL CONGRESS SECTION YESO VIKING FEDERAL 20 OXY USA WTP LP AB-LOC
66 3001541878 17S 27E 23 2200 FSL 2240 FWL CONGRESS SECTION YESO VIKING FEDERAL 21 OXY USA WTP LP AB-LOC
67 3001541879 17S 27E 23 1670 FSL 2130 FEL CONGRESS SECTION YESO VIKING FEDERAL 22 OXY USA WTP LP AB-LOC
68 3001541880 17S 27E 23 SE 2210 FSL 1680 FEL CONGRESS SECTION YESO VIKING FEDERAL 23 OXY USA WTP LP AB-LOC
69 3001541881 17S 27E 23 2409 FSL 876 FEL CONGRESS SECTION YESO VIKING FEDERAL 24 OXY USA WTP LP AB-LOC --
70 3001541882 17S 27E 23 1670 FSL 710 FEL CONGRESS SECTION YESO VIKING FEDERAL 25 OXY USA WTP LP AB-LOC
71 3001541883 17S 27E 23 SW 380 FSL 1640 FWL CONGRESS SECTION YESO VIKING FEDERAL 28 OXY USA WTP LP AB-LOC -
72 3001541884 17S 27E 23 SE 25 FSL 2327 FEL CONGRESS SECTION YESO VIKING FEDERAL 30 OXY USA WTP LP AB-LOC
73 3001541885 17S 27E 23 978 FSL 1920 FEL CONGRESS SECTION YESO VIKING FEDERAL 31 OXY USA WTP LP AB-LOC -
74 3001541997 17S 27E 23 360 FSL 770 FWL CONGRESS SECTION YESO VIKING FEDERAL 14 OXY USA WTP LP AB-LOC
75 3001541998 17S 27E 23 714 FSL 1277 FWL CONGRESS SECTION YESO VIKING FEDERAL 15 OXY USA WTP LP AB-LOC
76 3001541999 17S 27E 23 SW 850 FSL 860 FWL CONGRESS SECTION YESO VIKING FEDERAL 27 OXY USA WTP LP AB-LOC
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TABLE 1

NON-FRESHWATER (OIL AND GAS) WELLS IN WDW-4 AREA OF REVIEW

ARTESIA, NEW MEXICO

HOLLYFRONTIER NAVAJO REFINING LLC

Map ID API Twp-Rng-Sec Footage Lease Name Well Num Current Operator Status and Type Plug Date Drill Date Depth (ft)
77 3001542301 17S 27E 26 SE 1720 FSL 920 FEL CONGRESS SECTION EAGLE 26" | FEDERAL 7 LIME ROCK RES IIA LP AB-LOC
78 3001500453 17S27E 14 330 FSL 330 FEL CONGRESS SECTION HUMBLE 1 COCKBURN BARNEY D&A-O 25-May-1955 1948-12-31 550
79 3001531179 | 17S27E 24 NESW NW (1650 FNL 870 FWL CONGRESS SECTION BERRY "A’ FEDERAL 36 S D X RESOURCES INC AB-LOC
80 3001500483 17S 27E 24 1650 FNL 990 FWL CONGRESS SECTION BERRY /A/ 27 ALAMO PERMIAN RES D&A - Gas 13-Dec-2011 1974-07-01 1200
81 3001500497 17S 27E 24 2310 FSL 1650 FWL CONGRESS SECTION BERRY 22 ALAMO PERMIAN RES D&A - Qil 9-Jun-2012 1955-12-01 2192
82 3001500499 17S 27E 24 2310 FSL 1920 FWL CONGRESS SECTION BERRY-FEDERAL 19 PRE-ONGARD WELL OPERAT, ABD-OW 5-Oct-1984 1941-10-17 477
83 3001525154 17S 27E 24 1650 FSL 2040 FWL CONGRESS SECTION BERRY "A’ WI-33 [ALAMO PERMIAN RES W-INJ 1985-04-02 626
84 3001500498 17S 27E 24 1650 FSL 2310 FWL CONGRESS SECTION BERRY-FEDERAL 11 ALAMO PERMIAN RES D&A - Qil 5-Dec-2012 1941-01-28 482
85 3001531743 17S 27E 24 NW SE SW |1010 FSL 1650 FWL CONGRESS SECTION OXY CHOPSTICKS FEDERAL 2 OXY USA WTP LP GAS 2001-06-04 9800
86 3001501532 17S 27E 24 660 FSL 1980 FWL CONGRESS SECTION BERRY 1 FLINT & BERRY D&A-0 1936-02-22 490
87 3001500500 17S 27E 24 250 FSL 2390 FWL CONGRESS SECTION MCCLAY 1 PRE-ONGARD WELL OPERAT D&A-0G 1927-07-17 2000
88 3001532694 | 17S27E 25 NW NE NW (503 FNL 1800 FWL CONGRESS SECTION REDBUD FEDERAL 1 COG OPERATING LLC OIL-WO 10-Apr-2003 7130
89 3001533980 17S 27E 23 S2 NESE  [1830 FSL 660 FEL CONGRESS SECTION OXY VIKING FEDERAL 2 OXY USA WTP LP AB-LOC
90 3001541852 17S 27E 23 SW 432 FSL 2100 FWL CONGRESS SECTION YESO VIKING FEDERAL 29 OXY USA WTP LP AB-LOC
91 3001541260 17S 27E 23 SW 1670 FSL 860 FEL CONGRESS SECTION YESO VIKING FEDERAL 5 OXY USA WTP LP OIL 2013-12-09 4500
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HOLLYFRONTIER NAVAJO REFINING LLC

TABLE 2
FRESHWATER WELLS IN WDW-4 AREA OF REVIEW

WASTE DISPOSAL WELL NO. 4
ARTESIA, NEW MEXICO

WR File Nbr Use Owner County DZ%th Date Sec | Tws Rng Easting Northing
RA 04554 Other | LOWE DRILLING COMPANY Eddy 220 2/19/1962| 23 17S 27E 569,859 | 3,631,947
RA 04561 Other | LOWE DRILLING COMPANY | Eddy 250 unknown 26 17S 27E | 570,871 | 3,630,142
NOTES:

Source: New Mexico Office of the State Engineer (http://gisdata-ose.opendata.arcgis.com/datasets)

Datum: NAD83







TABLE 3A

INJECTION FLUID CHARACTERATION
HOLLYFRONTIER NAVAJO REFINING LLC
ARTESIA, NEW MEXICO

Mar-14 Jun-14 Sep-14
MISC
ANALYTE RESULT UNIT ANALYTE RESULT UNIT ANALYTE RESULT UNIT
Bicarbonate (As CaCO3) 270 mg/L CaCO3 Bicarbonate (As CaCO3) 290| mg/L CaCO3 Bicarbonate (As CaCO3) 120 mg/L CaCO3
Bromide 1.6 mg/L Bromide 0.72 mg/L Bromide <0.50 mg/L
Carbonate (As CaCO3) < 2.0l mg/LCaCO3 Carbonate (As CaCO3) < 2.0|] mg/LCaCO3 Carbonate (As CaCO3) < 2.0|] mg/LCaCO3
Chloride 410 mg/L Chloride 290 mg/L Chloride 350 mg/L
Fluoride 5.5 mg/L Cyanide, Reactive <1.00 mg/L Cyanide, Reactive <1.00 mg/L
Ignitability >200 °F Fluoride 28 mg/L Fluoride 7.0 mg/L
Nitrogen, Nitrate (As N) <1.0 mg/L Ignitability >200 °F Ignitability >200 °F
Nitrogen, Nitrite (As N) <1.0 mg/L Nitrogen, Nitrate (As N) <0.50 mg/L Nitrogen, Nitrate (As N) <0.50 mg/L
pH 7.45 pH Units Nitrogen, Nitrite (As N) 1.5 mg/L Nitrogen, Nitrite (As N) <0.50 mg/L
Phosphorus, Orthophosphate (As P) <5.0 mg/L pH 7.91 pH units pH 6.61 pH Units
Reactive Cyanide <1.00 mg/Kg Phosphorus, Orthophosphate (As P) <2.5 mg/L Phosphorus, Orthophosphate (As P) <10 mg/L
Reactive Sulfide 5.1 mg/Kg Reactive Sulfide <1.0 mg/L Reactive Sulfide <1.0 mg/L
Specific Conductance 7000 umhos/cm Specific Conductance 6000| umhos/cm Specific Conductance 5400| umhos/cm
Specific Gravity 1.006 Specific Gravity 1.003 Specific Gravity 1.001
Sulfate 3900 mg/L Sulfate 2600 mg/L Sulfate 2500 mg/L| TCLP METALS
Total Alkalinity (as CaCO3) 270| mg/L CaCO3 Total Alkalinity (as CaCO3) 290 mg/L CaCO3 Total Alkalinity (as CaCO3) 120| mg/L CaCO3
Total Dissolved Solids 6180 mg/L Total Dissolved Solids 4440 mg/L Total Dissolved Solids 4700 mg/L Mar-14 Jun-14 Sep-14
Arsenic <0.10 mg/L Arsenic  [<5.0 mg/L Arsenic  [<5.0 mg/L
TOTAL METALS Barium <0.010 mg/L Barium  [< 100 mg/L Barium  [< 100 mg/L
Aluminum 2.3 mg/L Aluminum 1.2 mg/L Aluminum 0.18 mg/L||Cadmium <0.010 mg/L Cadmium |< 1.0 mg/L Cadmium [< 1.0 mg/L
Antimony <0.050 mg/L Antimony <0.050 mg/L Antimony <0.050 mg/L||Chromium <0.010 mg/L Chromium|< 5.0 mg/L Chromium|< 5.0 mg/L
Arsenic <0.020 mg/L Arsenic 0.027 mg/L Arsenic 0.061 mg/L||Lead <0.010 mg/L Lead <5.0 mg/L Lead <5.0 mg/L
Barium 0.049 mg/L Barium <0.020 mg/L Barium 0.022 mg/L||Mercury <0.020 mg/L Mercury [<0.020 [mg/L Mercury [<0.020 [mg/L
Beryllium <0.0030 mg/L Beryllium <0.0030 mg/L Beryllium <0.0030 mg/L|[Selenium <0.010 mg/L Selenium [< 1.0 mg/L Selenium [<1.0 mg/L
Cadmium <0.0020 mg/L Cadmium <0.0020 mg/L Cadmium <0.0020 mg/L||Silver <0.010 mg/L Silver <5.0 mg/L Silver <5.0 mg/L
Calcium 93 mg/L Calcium 27 mg/L Calcium 80 mg/L
Chromium < 0.0060 mg/L Chromium < 0.0060 mg/L Chromium < 0.0060 mg/L
Cobalt < 0.0060 mg/L Cobalt < 0.0060 mg/L Cobalt < 0.0060 mg/L
Copper 0.0092 mg/L Copper < 0.0060 mg/L Copper < 0.0060 mg/L
Iron 3.3 mg/L Iron 0.21 mg/L Iron 0.50 mg/L
Lead < 0.0050 mg/L Lead < 0.0050 mg/L Lead < 0.0050 mg/L
Magnesium 30 mg/L Magnesium 9.2 mg/L Magnesium 28 mg/L
Manganese 0.12 mg/L Manganese 0.032 mg/L Manganese 0.21 mg/L
Mercury < 0.00020 mg/L Mercury <0.00020 mg/L Mercury <0.00020 mg/L
Nickel 0.016 mg/L Nickel <0.010 mg/L Nickel 0.012 mg/L
Potassium 37 mg/L Potassium 69 mg/L Potassium 58 mg/L
Selenium 0.13 mg/L Selenium 0.069 mg/L Selenium <0.050 mg/L
Silver < 0.0050 mg/L Silver < 0.0050 mg/L Silica 9.8 mg/L
Sodium 1400 mg/L Sodium 1200 mg/L Silver < 0.0050 mg/L
Thallium <0.050 mg/L Thallium <0.050 mg/L Thallium <0.050 mg/L
Vanadium <0.050 mg/L Vanadium <0.050 mg/L Titanium < 0.0050 mg/L
Zinc 0.15 mg/L Zinc <0.020 mg/L




TABLE 3A
INJECTION FLUID CHARACTERATION
HOLLYFRONTIER NAVAJO REFINING LLC

ARTESIA, NEW MEXICO
MARCH 2014
SEMI-VOLATILES AND VOLATILES

1,1,1,2-Tetrachloroethane <0.50 3-Nitroaniline <10 Chloromethane <0.50 Methylcyclohexane 1.2
1,1,1-Trichloroethane <0.50 4,6-Dinitro-2-methylphenol <10 Chloroprene <0.50 Methylene Chloride <25
1,1,2,2-Tetrachloroethane <0.50 4-Bromophenyl phenyl ether <10 Chrysene <0.10 mp-Xylenes <1.0
1,1,2-Trichloroethane <0.50 4-Chloro-3-methylphenol <5.0 cis-1,2-DCE <0.50 n-Amyl acetate <0.50
1,1-Biphenyl <1.0 4-Chloroaniline <10 cis-1,3-Dichloropropene <0.50 Naphthalene <10
1,1-Dichloroethane <0.50 4-Chlorophenyl phenyl ether <10 Cyclohexane 1.6 n-Butylbenzene <0.50
1,1-Dichloroethene <0.50 4-Chlorotoluene <0.50 Dibenz(a,h)anthracene <1.0 n-Hexane <0.50
1,1-Dichloropropene <0.50 4-Isopropyltoluene <0.50 Dibenzofuran <10 Nitrobenzene <5.0
1,2,3-Trichlorobenzene <0.50 4-Nitroaniline <10 Dibromochloromethane <0.50 N-Nitroso-di-n-butylamine <1.0
1,2,3-Trichloropropane <0.50 4-Nitrophenol <10 Dibromomethane <0.50 N-Nitrosodi-n-propylamine <10
1,2,4,5-Tetrachlorobenzene <10 Acenaphthene <10 Dichlorodifluoromethane <0.50 N-Nitrosodiphenylamine <2.0
1,2,4-Trichlorobenzene <0.50 Acenaphthylene <10 Diethyl ether <0.50 n-Propylbenzene <0.50
1,2,4-Trimethylbenzene <0.50 Acetone 42 Diethyl phthalate <10 o-Toluidine <1.0
1,2-Dibromo-3-chloropropane <0.50 Acetonitrile <10 Diisopropyl ether <0.50 o-Xylene <0.50
1,2-Dibromoethane (EDB) <0.50 Acetophenone <10 Dimethyl phthalate <10 Pentachloroethane <5.0
1,2-Dichlorobenzene <0.50 Acrolein <10 Di-n-butyl phthalate <10 Pentachlorophenol <10
1,2-Dichloroethane (EDC) <0.50 Acrylonitrile <10 Di-n-octyl phthalate <10 Phenanthrene <10
1,2-Dichloropropane <0.50 Allyl chloride <0.50 Epichlorohydrin <5.0 Phenol <5.0
1,3,5-Trimethylbenzene <0.50 Anthracene <10 Ethyl acetate <0.50 p-isopropyltoluene <0.50
1,3-Dichlorobenzene <0.50 Benz(a)anthracene <1.0 Ethyl methacrylate <0.50 Propionitrile <0.50
1,3-Dichloropropane <0.50 Benzene 0.63 Ethyl tert-butyl ether <0.50 Pyrene <10
1,4-Dichlorobenzene <0.50 Benzo(a)pyrene <1.0 Ethylbenzene <0.50 Pyridine <1.0
1,4-Dioxane <20 Benzo(b)fluoranthene <1.0 Fluoranthene <10 sec-Butylbenzene <0.50
1-Methylnaphthalene <10 Benzo(g,h,i)perylene <1.0 Fluorene <10 Styrene <0.50
2,2-Dichloropropane <0.50 Benzo(k)fluoranthene <1.0 Freon-113 <0.50 tert-Amyl methyl ether <0.50
2,3,4,6-Tetrachlorophenol <10 Bis(2-chloroethoxy)methane <10 Hexachlorobenzene <1.0 tert-Butyl alcohol <20
2,4,5-Trichlorophenol <10 Bis(2-chloroethyl)ether <10 Hexachlorobutadiene <10 tert-Butylbenzene <0.50
2,4,6-Trichlorophenol <10 Bis(2-chloroisopropyl)ether <10 Hexachlorocyclopentadiene <10 Tetrachloroethene (PCE) <0.50
2,4-Dichlorophenol <10 Bis(2-ethylhexyl)phthalate <5.0 Hexachloroethane <10 Tetrahydrofuran <0.50
2,4-Dimethylphenol <10 Bromobenzene <0.50 Indeno(1,2,3-cd)pyrene <1.0 Toluene <0.50
2,4-Dinitrophenol <10 Bromochloromethane <0.50 lodomethane <0.50 trans-1,2-DCE <0.50
2,4-Dinitrotoluene <10 Bromodichloromethane <0.50 Isobutanol <20 trans-1,3-Dichloropropene <0.50
2-Chloroethyl vinyl ether <1.0 Bromoform <0.50 Isophorone <10 trans-1,4-Dichloro-2-butene <0.50
2-Chloronaphthalene <10 Bromomethane <0.50 Isopropyl acetate <0.50 Trichloroethene (TCE) <0.50
2-Chlorophenol <10 Butyl benzyl phthalate <10 Isopropylbenzene <0.50 Trichlorofluoromethane <0.50
2-Chlorotoluene <0.50 Caprolactam <0.10 Methacrylonitrile <0.50 Vinyl acetate <0.50
2-Hexanone <0.50 Carbazole <10 Methyl acetate <0.50 Vinyl chloride <0.50
2-Methylnaphthalene <10 Carbon disulfide 5.6 Methyl ethyl ketone 5.6

2-Methylphenol <10 Carbon Tetrachloride <0.50 Methyl isobutyl ketone <25

2-Nitroaniline <10 Chlorobenzene <0.50 Methyl methacrylate <0.50

2-Nitrophenol <10 Chloroethane <0.50 Methyl methacrylate <0.50 All parameters reported in pg/L
3,3"-Dichlorobenzidine <10 Chloroform 0.64 Methyl tert-butyl ether (MTBH <10




TABLE 3A
JUNE 2014 INJECTION FLUID CHARACTERATION
HOLLYFRONTIER NAVAIJO REFINING LLC
ARTESIA, NEW MEXICO

JUNE 2014

SEMI-VOLATILES AND VOLATILES

1,1,1,2-Tetrachloroethane <0.50 3,3’-Dichlorobenzidine <10 Bromomethane <0.50 Hexachloroethane <10 tert-Butyl alcohol <10
1,1,1,2-Tetrachloroethane <0.50 3-Nitroaniline <10 Butyl benzyl phthalate <10 Indeno(1,2,3-cd)pyrene <0.10 tert-Butylbenzene <0.50
1,1,1-Trichloroethane <0.50 4,6-Dinitro-2-methylphenol <10 Caprolactam <0.10 lodomethane <0.50 Tetrachloroethene (PCE) <0.50
1,1,2,2-Tetrachloroethane <0.50 4-Bromophenyl phenyl ether <10 Carbazole <10 Isobutanol <50 Tetrahydrofuran <0.50
1,1,2-Trichloroethane <0.50 4-Chloro-3-methylphenol <5.0 Carbon disulfide <0.50 Isophorone <10 Toluene <0.50
1,1-Biphenyl <0.10 4-Chloroaniline <10 Carbon Tetrachloride <0.50 Isopropyl acetate <0.50 trans-1,2-DCE <0.50
1,1-Dichloroethane <0.50 4-Chlorophenyl phenyl ether <10 Chlorobenzene <0.50 Isopropylbenzene <0.50 trans-1,3-Dichloropropene <0.50
1,1-Dichloroethene <0.50 2-Methylphenol <10 Chloroethane <0.50 Methacrylonitrile <2.5 trans-1,4-Dichloro-2-butene <0.50
1,1-Dichloropropene <0.50 2-Nitroaniline <10 Chloroform <0.50 Methyl acetate <0.50 Trichloroethene (TCE) <0.50
1,2,3-Trichlorobenzene <0.50 2-Nitrophenol <10 Chloromethane <0.50 Methyl ethyl ketone <2.5 Trichlorofluoromethane <0.50
1,2,3-Trichloropropane <0.50 4-Chlorotoluene <0.50 Chloroprene <0.50 Methyl isobutyl ketone <25 Vinyl acetate <0.50
1,2,4,5-Tetrachlorobenzene <10 4-Nitroaniline <10 Chrysene <0.10 Methyl methacrylate <2.5 Vinyl acetate <0.50
1,2,4-Trichlorobenzene <0.50 4-Nitrophenol <10 cis-1,2-DCE <0.50 Methyl tert-butyl ether (MTBE) <10 Vinyl chloride <0.50
1,2,4-Trimethylbenzene <0.50 Acenaphthene <10 cis-1,3-Dichloropropene <0.50 Methylcyclohexane <1.0

1,2-Dibromo-3-chloropropane <0.50 Acenaphthylene <10 Cyclohexane <25 Methylene Chloride <25 All parameters measured in pg/I
1,2-Dibromoethane (EDB) <0.50 Acetone 15 Cyclohexane <0.50 mp-Xylenes <1.0

1,2-Dichlorobenzene <0.50 Acetonitrile <25 Dibenz(a,h)anthracene <0.10 n-Amyl acetate <0.50

1,2-Dichloroethane (EDC) <0.50 Acetophenone <10 Dibenzofuran <10 Naphthalene <10

1,2-Dichloropropane <0.50 Acrolein <25 Dibromochloromethane <0.50 n-Butylbenzene <0.50

1,3-Dichlorobenzene <0.50 Acrylonitrile <10 Dibromomethane <0.50 n-Hexane <0.50

1,3-Dichloropropane <0.50 Allyl chloride <0.50 Dichlorodifluoromethane <0.50 Nitrobenzene <5.0

1,4-Dichlorobenzene <0.50 Anthracene <10 Diethyl ether <0.50 N-Nitroso-di-n-butylamine <0.10

1,4-Dioxane <20 Atrazine <0.10 Diethyl phthalate <10 N-Nitrosodi-n-propylamine <10

1-Methylnaphthalene <10 Benz(a)anthracene <0.10 Diisopropyl ether <0.50 N-Nitrosodiphenylamine <2.0

2,2-Dichloropropane <0.50 Benzaldehyde <0.10 Dimethyl phthalate <10 n-Propylbenzene <0.50

2,3,4,6-Tetrachlorophenol <10 Benzene 0.64 Di-n-butyl phthalate <10 o-Toluidine <0.10

2,4,5-Trichlorophenol <10 Benzo(a)pyrene <0.10 Di-n-octyl phthalate <10 o-Xylene <0.50

2,4,6-Trichlorophenol <10 Benzo(b)fluoranthene <0.10 Epichlorohydrin <5.0 Pentachloroethane <5.0

2,4-Dichlorophenol <10 Benzo(g,h,i)perylene <10 Ethyl acetate <0.50 Pentachlorophenol <10

2,4-Dimethylphenol <10 Benzo(k)fluoranthene <0.10 Ethyl methacrylate <25 Phenanthrene <10

2,4-Dinitrophenol <10 Bis(2-chloroethoxy)methane <10 Ethyl tert-butyl ether <0.50 Phenol <5.0

2,4-Dinitrotoluene <10 Bis(2-chloroethyl)ether <10 Ethylbenzene <0.50 p-isopropyltoluene <0.50

2-Chloroethyl vinyl ether <25 Bis(2-chloroisopropyl)ether <10 Fluoranthene <10 Propionitrile <25

2-Chloronaphthalene <10 Bis(2-ethylhexyl)phthalate <5.0 Fluorene <10 Pyrene <10

2-Chlorophenol <10 Bromobenzene <0.50 Freon-113 <0.50 Pyridine <0.10

2-Chlorotoluene <0.50 Bromochloromethane <0.50 Hexachlorobenzene <1.0 sec-Butylbenzene <0.50

2-Hexanone <0.50 Bromodichloromethane <0.50 Hexachlorobutadiene <10 Styrene <0.50

2-Methylnaphthalene <10 Bromoform <0.50 Hexachlorocyclopentadiene <10 tert-Amyl methyl ether <0.50




TABLE 3A

SEPTEMBER 2014 INJECTION FLUID CHARACTERATION
HOLLYFRONTIER NAVAJO REFINING LLC
ARTESIA, NEW MEXICO

SEPTEMBER 2014

SEMI-VOLATILES AND VOLATILES

1,1,1,2-Tetrachloroethane <0.50 2-Nitroaniline <10 Bromomethane <0.50 lodomethane <0.50 Tetrahydrofuran <0.50
1,1,1-Trichloroethane <0.50 2-Nitrophenol <10 Butyl benzyl phthalate <10 Isobutanol <50 Toluene <0.50
1,1,2,2-Tetrachloroethane <0.50 3,3’-Dichlorobenzidine <10 Caprolactam <5.0 Isophorone <10 trans-1,2-DCE <0.50
1,1,2-Trichloroethane <0.50 3-Nitroaniline <10 Carbazole <10 Isopropyl acetate <0.50 trans-1,3-Dichloropropene <0.50
1,1-Biphenyl <5.0 4,6-Dinitro-2-methylphenol <10 Carbon disulfide 0.56 Isopropylbenzene <0.50 trans-1,4-Dichloro-2-butene <0.50
1,1-Dichloroethane <0.50 4-Bromophenyl phenyl ether <10 Carbon Tetrachloride <0.50 Methacrylonitrile <0.50 Trichloroethene (TCE) <0.50
1,1-Dichloropropene <0.50 4-Chloro-3-methylphenol <5.0 Chlorobenzene <0.50 Methyl acetate <0.50 Trichlorofluoromethane <0.50
1,2,3-Trichlorobenzene <0.50 4-Chloroaniline <10 Chloroethane <0.50 Methyl ethyl ketone <25 Vinyl acetate <0.50
1,2,3-Trichloropropane <0.50 4-Chlorophenyl phenyl ether <10 Chloroform <0.50 Methyl isobutyl ketone <25 Vinyl chloride <0.50
1,2,4,5-Tetrachlorobenzene <10 4-Chlorotoluene <0.50 Chloromethane <0.50 Methyl methacrylate <0.50 Xylenes, Total <1.0
1,2,4-Trichlorobenzene <0.50 4-Isopropyltoluene <0.50 Chloroprene <0.50 Methyl tert-butyl ether (MTBE) <10

1,2,4-Trimethylbenzene <0.50 4-Methyl-2-pentanone <0.50 Chrysene <0.10 Methylcyclohexane <1.0 All parameters measured in pug/L
1,2-Dibromo-3-chloropropane <0.50 4-Nitroaniline <10 cis-1,2-DCE <0.50 Methylene Chloride <25

1,2-Dibromoethane (EDB) <0.50 4-Nitrophenol <10 cis-1,3-Dichloropropene <0.50 mp-Xylenes <1.0

1,2-Dichlorobenzene <0.50 Acenaphthene <10 Cyclohexane <0.50 n-Amyl acetate <0.50

1,2-Dichloroethane (EDC) <0.50 Acenaphthylene <10 Dibenz(a,h)anthracene <0.10 Naphthalene <10

1,2-Dichloropropane <0.50 Acetone 18 Dibenzofuran <10 n-Butylbenzene <0.50

1,3,5-Trimethylbenzene <0.50 Acetonitrile 73 Dibromochloromethane <0.50 n-Hexane <0.50

1,3-Dichlorobenzene <0.50 Acetophenone <10 Dibromomethane <0.50 Nitrobenzene <10

1,3-Dichloropropane <0.50 Acrolein <0.50 Dichlorodifluoromethane <0.50 N-Nitroso-di-n-butylamine <5.0

1,4-Dichlorobenzene <0.50 Acrylonitrile <10 Diethyl ether <0.50 N-Nitrosodi-n-propylamine <10

1,4-Dioxane <20 Allyl chloride <0.50 Diethyl phthalate <10 N-Nitrosodiphenylamine <2.0

1-Methylnaphthalene <10 Anthracene <10 Diisopropyl ether <0.50 n-Propylbenzene <0.50

2,2-Dichloropropane <0.50 Atrazine <5.0 Dimethyl phthalate <10 o-Toluidine <5.0

2,3,4,6-Tetrachlorophenol <10 Benz(a)anthracene <0.10 Di-n-butyl phthalate <10 o-Xylene <0.50

2,4,5-Trichlorophenol <10 Benzaldehyde <5.0 Di-n-octyl phthalate <10 Pentachloroethane <5.0

2,4,6-Trichlorophenol <10 Benzene <0.50 Epichlorohydrin <5.0 Pentachlorophenol <10

2,4-Dichlorophenol <10 Benzo(a)pyrene <0.10 Ethyl acetate <0.50 Phenanthrene <10

2,4-Dimethylphenol <10 Benzo(b)fluoranthene <0.10 Ethyl methacrylate <0.50 Phenol <5.0

2,4-Dinitrophenol <10 Benzo(g,h,i)perylene <10 Ethyl tert-butyl ether <0.50 p-isopropyltoluene <0.50

2,4-Dinitrotoluene <10 Benzo(k)fluoranthene <0.10 Ethylbenzene <0.50 Propionitrile 0.97

2,6-Dinitrotoluene <10 Bis(2-chloroethoxy)methane <10 Fluoranthene <10 Pyrene <10

2-Chloroethyl vinyl ether <0.50 Bis(2-chloroethyl)ether <10 Fluorene <10 Pyridine <5.0

2-Chloronaphthalene <10 Bis(2-chloroisopropyl)ether <10 Freon-113 <0.50 sec-Butylbenzene <0.50

2-Chlorophenol <10 Bis(2-ethylhexyl)phthalate <5.0 Hexachlorobenzene <1.0 Styrene <0.50

2-Chlorotoluene <0.50 Bromobenzene <0.50 Hexachlorobutadiene <10 tert-Amyl methyl ether <0.50

2-Hexanone <0.50 Bromochloromethane <0.50 Hexachlorocyclopentadiens <10 tert-Butyl alcohol 23

2-Methylnaphthalene <10 Bromodichloromethane <0.50 Hexachloroethane <10 tert-Butylbenzene <0.50

2-Methylphenol <10 Bromoform <0.50 Indeno(1,2,3-cd)pyrene <5.0 Tetrachloroethene (PCE) <0.50




Miscellaneous
Total Cyanide (mg/L)
Chloride (mg/L)
Fluoride (mg/L)
Sulfate (mg/L)

Nitrite (mg/L)

Nitrate (mg/L)

pH (S.U.)

TDS (mg/L)
Radionuclides
Radium-226 (pCi/L)
Radium-226+/- (pCi/L)
Radium-228 (pCi/L)
Radium-228 +/- (pCi/L)
PCBs

Aroclor 1016 (ug/L)
Aroclor 1221 (ug/L)
Aroclor 1232 (ug/L)
Aroclor 1242 (ug/L)
Aroclor 1248 (ug/L)
Aroclor 1254 (ug/L)
Aroclor 1260 (ug/L)
TPH Ranges
TPH-DRO (mg/L)
TPH-ORO (mg/L)
TPH-GRO (mg/L)

<0.010
36.0
2.3
1,200
<0.10
1.2
7.92
2,460

0.667
0.599
-0.136
0.352

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

<1.0
<5.0
<0.050

TABLE 3B
INJECTION FLUID CHARACTERIZATION DATA
RO REJECT
HOLLYFRONTIER NAVAIJO REFINING LLC
ARTESIA, NEW MEXICO
JUNE 2014

Metals (Total) Metals (Dissolved)
Arsenic 0.0036 Aluminum <0.010
Barium 0.054 Arsenic 0.0012
Cadmium <0.001 Barium 0.045
Calcium 470 Boron <0.10
Chromium <0.001 Cadmium <0.001
Iron <0.010 Calcium 460
Lead <0.001 Chromium 0.0016
Manganese <0.001 Cobalt <0.001
Nickel <0.001 Iron <0.10
Potassium 1.2 Lead <0.001
Selenium <0.010 Manganese 0.0013
Sodium 39.0 Mercury <0.0002
Vanadium 0.0075 Molybdenum 0.0084
Nickel 0.0013
Potassium 14
Semivolatiles Selenium 0.0076
1,1-Biphenyl <0.50 Silver <0.001
1-Methylnaphthalene <0.50 Sodium 39.0
2-Methylnaphthalene <0.50 Uranium 0.0034
Benz(a)pyrene <0.50 Vanadium 0.0077
Naphthalene <0.50 Zinc 0.21
Phenol <0.50
Phenol <0.50

mg/L Milligrams per liter.
pCi/L Picocurries per liter.
ug/L Micrograms per liter.
S.U. Standard Units.

< Less than.

All concentrations reported in milligrams per liter (mg/L).

Volatiles
1,1,1-Trichloroethane
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,2-Dibromomethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane
1,2-Dichloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
2-Butanone
2-Hexanone

Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane

Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-DCE

<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<5.0
<25
<25
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50

Volatiles
cis-1,3-Dichloropropene
Dibromochloromethane
Isopropylbenzene
Methylene chloride
Methyl isobutyl ketone
MTBE

Naphthalene
n-Butylbenzene
n-Propylbenzene
p-isopropyltoluene
sec-Butylbenzene
Styrene
Tetrachloroethene
Toluene

trans-1,2-DCE
trans-1,3-Dichloropropene
Trichloroethene

Vinyl chloride
mp-Xylenes

0-Xylenes

<0.50
<0.50
<0.50
<0.50
<25
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50




TABLE 4

OPEN-HOLE LOGGING AND CORING PROGRAM

HOLLYFRONTIER NAVAJO REFINING LLC

WASTE DISPOSAL WELL NO. 4
ARTESIA, NEW MEXICO

Interval

Open Hole Log Description

Surface Borehole

Gamma Ray/Induction Resistivity/Spontaneous
Potential/Formation Density/ Compensated Neutron/Caliper/

(80"=1,5000  I'eour Arm Caliper
_ Gamma Ray/Laterolog Resistivity/Formation Density/
';mteﬁt'(l)n Compensated Neutron/Caliper/Sonic/Mineralogy(~100’ over
orehole

(1,500’ — 10,400°)

cored interval)

Four Arm Caliper

Injection Gamma Ray/Laterolog Resistivity/Formation Density/
Borehole Compensated Neutron/Caliper/Sonic/Borehole
(10,400 — Image/Mineralogy

11,000 Four Arm Caliper

Interval Coring Description

Confining Zone
(9,700’ — 10,200"

4" Diameter x 30’ Long Conventional Core

Injection Interval
(10,200’ -
10,700

4" Diameter x 60’ Long Conventional Core




TABLE 5

WELL TUBULAR INFORMATION
HOLLYFRONTIER NAVAJO REFINING LLC

WASTE DISPOSAL WELL NO. 4

ARTESIA, NEW MEXICO

Max. Max.
Outside Depth Collapse Tensile External | Internal | Maximum | Safety | Safety | Safety
Diameter | Interval Resistance Internal Strength Body Press Press Tensile Factor | Factor | Factor
Ref| Section (in) (feet BGL) Material (psi) Yield (psi) (Ibs) Yield (Ibs)| (psi) (psi) |Load (Ibs)| Collapse | Burst | Tension
129.33 ppf;
Conductor 20 0-80 0.625" wall, NA NA NA NA NA NA NA NA NA NA
Welded
o | Surface |3y | g_1500 [P4SPPLKSS| 150 2,730 | 547,000 | 853,000 | 624 | 1,000 | 81,750 | 1.81 | 273 | 6.69
Casing ST&C
. 47 ppf, N-80,
2 | Protection 9% 0-10,400 LT&C 4,760 6,870 905,000 1,086,000 3,894 1,500 488,800 1.22 4.58 1.85
3 | Injection 7 | 0-10300| 28PPLKSS 14 300 4,980 | 401,000 | 415,000 | 2,057 | 2,348 | 267,800 | 210 | 212 | 1.50
Tubing LT&C
References:

1. Maximum external pressure after cementing 16.4 ppg cement with fresh water inside. Assumed gradient equal to 8.0 ppg (16.4-8.4). Maximum internal pressure during pressure test at 1000

psi excluding external pressure.

2. Maximum external pressure after cementing 15.6 ppg cement with fresh water inside. Assumed gradient equal to 7.2 (15.6-8.4) ppg. Maximum internal pressure during pressure test at 1500 psi

excluding external pressure.

3. Maximum external pressure pressure during APT assumes 10 ppg water in 7" x 9%" annulus with 1200 psi surface test pressure and 8.4 ppg fluid inside tubing. Maximum internal pressure =
Hydrostatic pressure inside 7" tubing (9 ppg*0.052*10300") + Maximum Permitted Surface Injection Pressure (2080) - Minimum Expected Annulus Pressure (8.5*0.052*10300).




TABLE 6

WELL CASING AND CEMENTING PROGRAM
HOLLYFRONTIER NAVAJO REFINING LLC

WASTE DISPOSAL WELL NO. 4
ARTESIA, NEW MEXICO

Cemented Cemented Interval Hole Casing Cement Volumes Estimated Cement Requirements
Casing Top Bottom Borehole Size oD Subtotal Excess Total Slurry | Volume Description
Description (ft BGL) | (ft BGL) Type (in) (in) (ft) | Factor [ (ft) (ft*) Type ()
Surface Casing 0 80| Conductor Pipe 18.750 13.375 75.3 0% 0.0 75.3
(0 - 1,500 80 1,300 Open Hole 17.500 13.375 847.5 20% 169.5| 1016.9] Lead 1092| Lightweight Class A
13%", 54.5#, 1,300 1,500 Open Hole 17.500 13.375 138.9 20% 27.8 166.7
K-55, ST&C 1,455 1,500 Shoe-Track 12.615 39.1 0% 0.0 39.1] Tail 206 Class A
Protection Casing: Stage Il 0 1,500 Surface Casing 12.615 9.625 544.0 0% 0.0 544.0
(0 - 5,800 1,500 5,400 Open Hole 12.250 9.625 1221.4 20% 244.3| 1465.7| Lead 2010| Lightweight Class H
9%", 47#, N-80, LT&C 5,400 5,800 Open Hole 12.250 9.625 125.3 20% 25.1 150.3| Tail 150 Class H
Protection Casing: Stage | 5,800 10,000 Open Hole 12.250 9.625 1315.4 20% 263.1] 1578.5| Lead 1578| Lightweight Class H
(5,800 - 10,400") 10,000 10,400 Open Hole 12.250 9.625 125.3 20% 251 150.3
9%", 47#, N-80, LT&C 10,355]  10,400]  Shoe-Track 9.681 [N 23.0 0% 0.0 23.0] Tail 173 Class H




TABLE 7

CASED HOLE LOGGING PROGRAM
HOLLYFRONTIER NAVAJO REFINING LLC
WASTE DISPOSAL WELL NO. 4
ARTESIA, NEW MEXICO

Interval Log Description

13%” Surface Casing

(Surface — 1500") Cement Bond /Variable Density/Gamma Ray Log

9%s” Protection Casing | Cement Bond /Variable Density/Gamma Ray Log, Casing
(Surface — 10,400’) Inspection Log

7" Injection Tubing &
9%s” Protection Casing
(Surface — 10,400’

Temperature Survey, Bottomhole Pressure, Pressure Falloff
Test, Radioactive Tracer Survey
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NORTHWEST SHELF, CENTRAL BASIN PLATFORM
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) 1
Base of USDW @ +/- 500' |3
2
- i
4
5
Top of Confining Zone ~9900" "
L
Top of Injection Zone ~10,400' il | [
—— 7
Base of Injection Zone ~10,900'

TD ~11,000'

NOTE: Final below ground well depths, configuration, specifications and

volumes will be presented in the post-installation Well Construction Report.

BELOW GROUND DETAILS
(feet below Ground Level)

. Conductor Pipe - 20", 129.33 Ib/ft (0.625” wall), API

5LX-56, plain-end, beveled conductor set in 24”
augered hole at 80’ and cemented to the surface with
redi-mix.

. Surface Casing - 133, 54.5 Ib/ft, K-55, ST&C, set at

1,500’ in a 17%%” hole and cemented to the surface.

. Annulus Fluid - injection tubing and protection casing

annulus filled with 250 bbl of brine water containing a
corrosion inhibitor, a bactericide and an oxygen
scavenger.

. Protection Casing - 9%", 47 Ib/ft, N-80, LT&C setin a

12%4” hole at 10,400’ with a DV Tool at 5,800’ and
cemented to the surface in two stages as follows:
Stage | (5,600’ - 10,400’)

Stage Il (Surface - 5,800’)

. Injection Tubing - 77, 26 Ib/ft, K-55, LT&C set in

packer at approximately 10,300’.

. Injection Packer - 7” x 9%" set at approximately

10,300’. Final depth determined by Openhole Log.

. Open Hole - 83" to 11,000’

|| PARSONS
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FIGURE 12

HOLLYFRONTIER NAVAJO REFINING LLC
ARTESIA, NEW MEXICO

PROPOSED BELOW GROUND
WELL SCHEMATIC
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4-1/16" 5M

119.2

EE
20" Conductor Pipe ———»|

13 3/8" Surface Casing ———»|

9 5/8" Protection Casing

7" Injection Tubing —————»|

NOTE: Final wellhead configuration, specifications and dimensions will
be presented in the post-installation Well Construction Report.

7-1/16" 5M (6" 1500)

75.3
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FIGURE 13

HOLLYFRONTIER NAVAJO REFINING LLC
ARTESIA, NEW MEXICO

PROPOSED WELLHEAD SCHEMATIC
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1 (feet below Ground Level)

A
g BELOW GROUND DETAILS

Base of USDW @ +/- 500' |+ 1. Conductor Pipe - 20", 129.33 Ib/ft (0.625” wall), API
5LX-56, plain-end, beveled conductor set in 24”
augered hole at 80’ and cemented to the surface with

2 3 yd? of redi-mix.

2. Surface Casing - 13%”, 54.5 Ib/ft, K-55, ST&C, set at
1,500’ in a 17%%” hole and cemented to the surface
with 1,092 ft? of lightweight Class A lead cement
followed by 206 ft’ of Class A tail cement.

3. Protection Casing - 9%”, 47 Ib/ft, N-80, LT&C setina
12%4” hole at 10,400’ with a DV Tool at 5,800’ and
3 cemented to the surface in two stages as follows:
Stage | (5,600’ - 10,400’)
Stage Il (Surface - 5,800’)

B 4. Open Hole - Silurian-Devonian Injection Interval
10,400 - 11,000'.

Plugging and Abandonment

A. Inscribed Steel Plate Cover - All casings cut-off 3j'

below the surface and a 3" steel plate inscribed

with operator name, well API no. and P&A Date

welded over the 13 " surface casing.

B. Cement Plug - Class A cement (1.18 ft?/ sack)
spotted in balanced plugs from 9,950' - 3'.

C. Cement Plug Above Retainer - 100-foot Class A
(1.18 ft?/ sack) cement plug spotted above cement
retainer 9,950' - 10,050'".

D. Cement Retainer - set in 9 3" casing at 10,250".

E. Cement Plug Below Retainer - 250 sacks of Class
A (1.18 ft’/ sack) cement pumped below cement
retainer from 10,250' - 10,400' and across
open-hole from 10,400' - 11,000'".

la

Top of Confining Zone ~9900'

Top of Injection Zone ~10,400'

Base of Injection Zone ~10,900'

TD ~11,000'
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FIGURE 14

HOLLYFRONTIER NAVAJO REFINING LLC
ARTESIA, NEW MEXICO

PROPOSED PLUG AND ABANDONED
WELL SCHEMATIC

NOTE: Final below ground well depths, configuration, specifications and
volumes will be presented in the post-installation Well Construction Report.
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DRAWING 1
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FACILITY MAP

DATE: 02/15/17 CHECKED BY: JOB NO:185818—6944
DRAWN BY: WDD APPROVED BY: DWG. NO:




VU420
99 5 @01417
2 8200445 Ol 50 110G 92
a1 Oxy Usa 31059-0-1 2 20219 5 %;}051403 20 6425 00473 01243 01242 0%32%} 53186
Mwi Prod 7-0O-1 2ASOX£315 Oxy DucheSS State 0194 1
Hana@J<J':12>F90'e'“""1 00452)0;36 09550 1 & 2389 1 3¢ 30339 3135922129 00605 a7z 2027 123083 10 5@50044700438’%91 L2 03301222507 18
Cockburn, Barne 1 2138 01625 09572 02355
Cockbrn-Gulf-Stat 09439 o 14 13 01399 110 01400
00459 Bedingfield J E 11 22061 10-0- 5
ederal i any Llc 1 {} 00449 2034
02299 H & S Qil Company 01759 173%22852 1@2
16 Eagle Qil & Gas Co. 1{} 00452 Amaoco 00515 10921924 01825
Five Forks Federa <p 20476 1 & 24738 wusds 3000 7o 1460
Oxy Usa 1 0055
Oxy Usa y 24581 1A 09750 02355 00 e 3 8%1 13 0139
Oxy ljam State Oxy Thor Federal 30263 01394
1 3¢ 30722 208461£1  1ASOXE Oxyusa > 60 130 01406
09500 09520 Waky Pack Fed. q0442-0-4 6 00438 01401 01395 ‘
09480 09200 -+ 00544 00‘53% 00443 1622371 18%t228% | N D
1832
g Co | Jo Bob Y S ders B 02553, 0139788° 38001423 ° O PERMITTED WELL
e ohtower | Fed 10~ 00440 0043902712 4 22348 (), 100 (O IR0ds & DRY HOLE
| 9;32 23545 00458 1{>00454 She 0 00537 0153218%0326 19@014295 # PLUGGED AND ABANDONED WELL
0 1740 0437 12 |16
Sanders, Sam Oxy Usa Oxy Usa 3 200477 004808 40615 01447 0143 3 GAS WELL
Berr : d Xy 79 00535
4_' 7 S ﬁE {}y 00469 Oxy Rosenkavlier Fe Oxy WodigFedera' 004 v TS 20IL WELL
10 1 1 1-(-30386 240 237y 01441% 18
chison O&G Inc 00471 4 00479¢ 32y4# 00481
M aralo Pederal 00500 309%%5&%300 09630 00476 <" SBours 24633 20104 10457 9%%}%2159 . * olL & GAS WELL
D X Resources 004 ¢¢é0049
09490 Murchigon O&G Inc S Berry Federal 3%3?%_80483 2 ¢ 487 00485 1800486 6 2 01453 01433 01428 /./ ABANDONED OIL WELL
aralo Fed Alamo Permian Resources 34 © 31113 31179 3044 9@30997 DO 01451 0145 ANDONED OIL & GAS WELL
89650 29 S boarz 0307 00490 00484 5 - 01450 # AB
(- 29848 31 10427 2290525 15 % 2 %0422 130 o 0144% 5 19 2 INJECTION WELL
9316 21569 00470 240 DORP°  Gdagi g6 , 00°10 Adam%ct)gte & PLUGGED & ABANDONED INJECTION WELL
Berry Wh P2907 004 1@ 22298
00525 41854 Y0473 418 %18 & 004573 @ 012301 Boa0s” 58! 4 2P 00558 & SALTWATER DISPOSAL WELL
Oy usa | - 413; 413400 Oy 8?8 004541880 % 32039¢ 2 00511 00540 State X PLUGGED SALTWATER DISPOSAL WELL
21 Oxy Knight Federal pesa Pet Murchison O&G Ing 5100 05000 41341 4 <} Y 5 @ 01456 014592 8 ] IUS AREA OF REVIEW
4 2959131  Maralo Federal Co Maralo Federal 1241872 2033980 1 o 5 23?873 00503 01901 1-MILE RAD
09410 1 X 22058 4 I3079%, 1976 10041870 o177 o2 41260 e e 1331314 3-D SEISMIC SURVEY OUTLINE
09554 09720 |41 05000 041871 201879 7 8L
05000 4146 41874 4 2 ¥¢31743 05062216 31@2 2% 00506 Hover Ah SCALE
0, 27 e & et 09800 00%0 455 Aregood-State (IN FEET)
aralo, Inc. 8420 27 01
Eg/é el 4134 2)1999 154(%99@ 30321510 Berryé r\I/r\)//r 1 5332 s 00502 4 & 11@%%1 AaE" 1 {} 01444 . 1000 2000
41172 2 {%21443 26 0 14 997 280 041425 210 00475 00500 )126 00487 00508 | 51454 y 00528 M e
65 020
1T394%0 % 418330 00474 4182 1884 005i0> 005124¢ 25 350 | 1 02126326%)%‘0286
nnnnnn De Erergy 89| 24¢ 19 33167
L Devon-Enet Beventt dx Resources Inc. 1-0100579 41699 394 01155 .. 39297
ey le Federal Eagle Feders%a 1-O-00581 S g Federal 00450 48D 3269401 25098| 00516 12 20 01618
2 501235 B ©29937  1A@ 29 1230056 S 07130 /004 31551 00518 5, (1626
02750 02700 1237 Johnston, R. J. 03600  Haynes Ow 4 100517 38 38290 0?3 40 39298 30
00650 1 - 01 Hb Travis aéb%%gggoera 3041698 307¢2 & /@3012 04800 04850 —
Ricks Expl Inc c 00620 1 & 00582 00633 04850 33411 1a9h101 , 01621 1,01629 well umber |
Hondo\Federal Gas Com 00561 3976% 002 525 19 2 11 9?2 3 2@ NG
Devoln IE:nglrgyI 3 {}32614 5| DOBEE 41721 2 3913200518 00551212 24877, 5211 37936 739352 41832 /,10400 ~Map 1D Number (see Table 1)
Eagle Federa 9670 30181 3 04969 38204 0162 ‘
29630011 09660 006(5)8158<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>