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APPLI.C'ATION FOR AUTHORIZATION TO INJECT

PURPOSE: Secondary Recovery Pressurc Maintenance X Disposal Storage
Application qualifies for administrative approval? Yes X __No

OPERATOR: _ Frontier Field Services, LLC.
ADDRESS: 4200 Skelly Dr., #700, Tulsa, OK 74135 ) )
CONTACT PARTY: _Alberto A. Gutierrez, R.G.- GEOLEX, INC. PHONE: (505)-842-8000

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. A CROSS REFERENCE TO THE APPLICABLE SECTIONS OR
APPENDICES IN THE ATTACHED C108 APPLICATION FOR EACH ROMAN NUMERAL BELOW IS SPECIFIED BY
SECTION AND/OR APPENDIX NUMBERS.

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

- Attach a map that identifies all wells and leases within two miles of any proposed injection well with a onc-half mile radius circle drawn around

each proposed injection well. This circle identifies the well's area of review. SECTIONS. 5 and 6; APPENDICES B, C and D.

Attach a tabulation of data on all wells of public record within the area of review which penctrate 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.

SECTIONS 4 and 5; APPENDICES A, Band C. N

Attach data on the proposed operation, including:

Proposcd average and maximum daily rate and volume of fluids to be injected; SECTIONS 1, 2, and 3

Whether the system is open or closed; SECTIONS 1,2, 4 and 7

Proposed average and maximum injection pressure; SECTIONS 1 and 3

Sources and an appropriaté analysis of injection fluid and compatibility with the receiving formation if other than reinjected produced water;
and, SECTION 4 and APPENDIX A

5. If injection 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 zonc formation water (may be measured or inferred from existing literature, studies, nearby wells, etc.). SECTIONS
3 and 4; APPENDIX A

bl M e

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/l or less) overlying the proposed injection zone as well as any such sources known to be immediately underlying
the injection interval. SECTION 4 and APPENDIX A

Describe the proposcd stimulation program, if any. N/A

Attach appropriate logging and test data-on the well. (If well logs have been filed with the Division, they need not be resubmitted). WELL 1S
NOT YET DRILLED ) .

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. SECTION 4 and APPENDIX A.

Applicants for disposal wells must make an affirmative statement that they have examined available geologic and engineering data and find no
cvidence of open faults or any other hydrologic connection between the disposal zone and any underground sources of drinking watcr.
SECTION 7

Applicants must complete the "Proof of Notice” section on the reverse side of this form. APPENDIX D

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

NAME: Alberto A. Guticrrez, C.P.G. TITLE: President, Geolex, Inc.®: Consultant to Frontier Ficld Services LLC
SIGNATURE: DATE: S;// é///

E-MAIL ADDRESS: aag@geolex.com
If the information required under Sections VI, VIII, X, and X1 above has been previously submitted, it need not be resubmitted. Please show the
date and circumstances of the carlier submittal: _ SEE ATTACHED APPLICATION

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




III. WELL DATA

Al 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.
Section 21, T17S, R32 E, 130° FSL, 1813’ FEL - SECTIONS 1. 3 and 4.

(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. SEE
SECTION 3 FOR PROPOSED WELL DESIGN. FINAL DESIGN WILL BE SUBMITTED WHEN PROPOSED WELL IS
DRILLED AND COMPLETED.

(3) A description of the tubing to be used including its size, lining material, and setting depth. SECTION 3 AND FIGURE 4 FOR PROPOSED
WELL DESIGN

v

(4) The name, model, and setting depth of the packer used or a description of any other seal system or assembly used. SECTION 3

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. SECTIONS 1 and 4

(2) The injection interval and whether it is perforated or open-hole. SECTION 3

(3) State if the well was drilled for injection or, if not, the original purpose of the well. N/A- WELL IS NOT YET DRILLED

(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. N/A

(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. SECTIONS 4 and 5;
APPENDICES A, B and C

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. SECTION 5;
APPENDICES C and D. WE WILL NOTIFY OPERATORS AND LEASEHOLD OWNERS AND SURFACE OWNERS WITHIN THE
AREA OF REVIEW PURSUANT TO NMOCD REGULATIONS AND WE WILL SUBMIT AFFIDAVITS OF PUBLICATION OF
NOTICE AND CERTIFIED MAIL RETURN RECEJPTS AT HEARING.

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: SEE
APPENDICES C and D FOR DRAFT OF PUBLIC NOTICE — AFFIDAVIT OF PUBLICATION OF NOTICE FROM NEWSPAPER
WILL BE SUBMITTED AT HEARING.

(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.
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1.0 EXECUTIVE SUMMARY

On behalf of Frontier Field Services, LLC (Frontier), Geolex®, Inc. (Geolex) has prepared and is hereby
submitting a complete C-108 application for approval to drill, complete and operate a combined acid gas
injection and CO, sequestration well (Maljamar AGI #1) adjacent to the Frontier Gas Plant which is
located on approximately 19 acres in Section 21, T17S, R32E near Maljamar in Lea County, New Mexico
(Figure 1). The well will be drilled vertically at 130 feet from the south line and 1,813 feet from the east
line of Section 21 (Figure 2).

The Maljamar AGI #1 is anticipated to have a total depth of approximately 10,000 feet in the lower
Leonard and Wolfcamp series along the northern margin of the Delaware Basin (Permian). The primary
proposed injection zone will be within a porous debris and algal mound carbonate facies in the Wolfcamp
with secondary potential targets in the lower Leonard. All of these zones are between 9,300 and 10,000
feet. Analysis of the reservoir characteristics of these units confirms that they act as excellent closed-
system reservoirs that should easily accommodate the future needs of Frontier for disposal of acid gas and
sequestration of CO, from the plant. Frontier needs to safely inject up to 2.0 million standard cubic feet
(MMSCEF) per day of treated acid gas (TAG) for 30 years. Geologic studies conducted for the selection
of this location demonstrate that the proposed injection zone is readily capable of accepting and
containing the proposed acid gas and CO, 1nJect10n volumes well within NMOCD’s recommended
maximum injection pressures.

In preparing this C-108 application, Geolex conducted a detailed examination of all of the elements
required to be evaluated in order to prepare and obtain approval for this application for injection. The
elements of this evaluation include:

¢ Identification and characterization of all hydrocarbon-producing zones of wells that surround and
are present on the plant site;

e The depths of perforated pay intervals in those wells relative to the depth of the target injection
zones (lower Leonard and Wolfcamp);

e The past and current uses of the proposed intervals;

e Total feet of net porosity in the Wolfcamp;

e The stratigraphic and structural setting of the targeted zones relative to any nearby active or
plugged wells, and other wells penetrating the intervals;

e The identification of and sample notification letter that will be sent to all surface owners within a -
one mile radius of the proposed injection well;

e The identification of all wells within a two mile radius and of all operators within a one mile
radius of the proposed injection well;

e Identification and characterization of all plugged wells within a one mile radius of the proposed
injection well;

e The details of the proposed injection operation, including general well design and average and
maximum daily rates of injection and injection pressures;

e Sources of injection fluid and compatibility with the formation fluid of the injection zone;

¢ Location and identification of any fresh water bearing zones in the area; the depth and quality of
available groundwater in the vicinity of the proposed well, including a determination that there
are no structures which could possibly communicate the disposal zone with any known sources of
drinking water;

¢ The preliminary revision of the existing Rule 11 plan for the facility to accommodate the
proposed changes in operation and the new AGI facility (to be submitted in final form before
commencing injection of acid gas).

B:\10-014\Reports\C-108\Text\FrontierC108 Text.docx Page 1
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Based upon this detailed evaluation, as summarized in this application, Frontier has determined that the
proposed injection well is a safe and environmentally-sound project for the disposal of acid gas.
Furthermore, the project provides additional environmental benefit by permanently sequestering a
significant volume of CO, which would otherwise continue to be released to the atmosphere and the
flaring of H,S which currently takes place at the Plant. At the expected ratio of 12% H,S and 88% CO,,
injécting 2.0 MMSCFD will sequester 10.7 tons of H,S and 101.2 tons of CO, per day.

Our research has identified one primary and two secondary AGI targets in the algal-mound and slope-
debris facies of the lower Leonard and Wolfcamp intervals, a series of thick (up to 200 feet) porous
deposits formed along the former shelf break of the Delaware Basin isolated within tight mudstones and
micrites, located approximately 9,000 to 10,000 feet below the plant.

Our geological evaluation shows that the most promising zone is the lower Wolfcamp Reservoir. This
unit lies between approximately 9,800 to 10,000 feet, has an area of 190 acres, and an estimated net
capacity of 24.2 million barrels of TAG. Additional potential reservoirs lie in the lower Leonard, above
the Wolfcamp, and include:

e The lower Leonard Reservoir #1, lying at depths of approximately 9,300 to 9,400 feet, with an
extent of 64 acres, a net porosity of 33 feet, and an estimated capacity of 9 million barrels of
TAG, and .

¢ The lower Leonard Reservoir #2, at depths from 9,450 to 9,550 feet, with an area of 53 acres, 17
feet of net porosity, and a estimated capacity of 3.8 million barrels of TAG.

Although the Wolfcamp reservoir is our primary target, we will log and, if promising, perforate and test
the lower Leonard zones to determine their feasibility for TAG injection.

These reservoirs are effectively sealed laterally and above and below by the much less permeable adjacent
facies. These less permeable rocks consist of finer-grained deeper water sediments from the transgressive
units that were deposited during and after the deposition of the porous algal mound/detrital faces.

At the anticipated reservoir conditions (130°F and 3400 psi), each million standard cubic feet of TAG will
be compressed to 425 barrels ( 2,387 cubic feet).

As an example of the injectibility of these reservoirs, we have researched the injection capacity of two salt
water injection (SWD) wells completed in the lower Wolfcamp located south of the Frontier plant:

e COG Operating LL.C Federal BI 001, 0.9 miles south in Section 28 (injected 3,900 BBL/Day in
2010),

e COG Operating LLC Maljamar SWD 29 001, 1.2 miles south in Section 29 (injected 2,500
BBL/Day in 2010)

The performance of these wells clearly demonstrates the capacity of similar, though not connected, units
in this formation. Based on these data, we have concluded that the Leonard and Wolfcamp mounds
provide ample porosity, permeability and volume to serve Frontier’s injection needs.

Although 201 wells are listed within one mile of the proposed AGI, only 12 wells, of which six are active

and six plugged, penetrate into or through the Wolfcamp. NMOCD files show that all of the twelve wells
have been completed and/or plugged in a manner that will effectively isolate the Wolfcamp interval.

B:\10-014\Reports\C-108\Text\FrontierC108 Text.docx Page 2
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None of the six active wells produce from the Wolfcamp. The nearest well active in the Wolfcamp is the
Federal B1 001 salt water injection well, approximately one mile south of the plant. Two other active
wells have been plugged back to shallower zones (ie, San Andres), again isolating the Wolfcamp. The
remaining two active producing wells are producing from the Devonian (13,600 feet) and the McKee
(14,800 feet). Therefore, the proposed AGI activities into the confined lower Wolfcamp algal mound will
not cause any impacts to existing production and/or plugged wells.

In addition to providing a safe and adequate reservoir for H,S and CO,, the geologic environment is ideal
to demonstrate the required capture and sequestration of CO; to obtain future credits or offsets.

Active oil and gas leases in the one-mile area are held by ConocoPhillips Company and COG Operating
LLC. With the exception of plant property owned by Frontier and Mid-America, all of the adjacent lands
within one mile are federal lands administrated by the Bureau of Land Management and some minor
amount of state land. All surface owners and operators within a one-mile radius of the proposed injection
well will be notified at least 20 days prior to the NMOCD hearing pursuant to the requirements of
NMOCD.

There is no permanent body of surface water within several miles of the plant. A search of the New
Mexico State Engineer’s files shows that only one water well (owned by Reliant Processing,
approximately 0.1 miles southwest of the Gas Plant) lies within one mile of the proposed AGI. This well
has a total depth of 158 feet. Available information shows that groundwater occurs at a depth of
approximately 70 to 85 feet, and is hosted by the sandstones in the underlying Triassic Dockum Group.
The planned well design will completely isolate the fresh water-bearing zones through the Rustler (source
of the deepest groundwater) by surface casing that will be cemented to the surface. The proposed
injection zone is a closed system, and there are no open faults, fractures, or other structures that could
potentially serve as a pathway between the proposed injection zone and any sources of fresh water.

B:\10-014\Reports\C-108\Text\FrontierC108Text.docx Page 3
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2.0 INTRODUCTION AND ORGANIZATION OF THIS C-108 APPLICATION

The completed NMOCD Form C-108 is included before the Table of Contents of this document and
references appropriate sections where data required to be submitted are included herein.

This application organizes and details all of the information required by NMOCD to evaluate and approve
the submitted Form C-108 — Application for Authorization to Inject. This information is presented in the
following categories:

A detailed description of the location, construction and operation of the proposed injection well
(Section 3.0) _

A summary of the regional and local geology, the hydrogeology, and the location of drinking
water wells within the area of review (Section 4.0)

The identification, location, status, production zones, and other relevant information on oil and
gas wells within the area of review (Section 5.0)

The identification and required notification for operators and surface land owners that are located
within the area of review (Section 6.0)

An affirmative statement, based on the analysis of geological conditions at the site, that there is
no hydraulic connection between the proposed injection zone and any known sources of drinking
water (Section 7.0), and

In addition, this application includes the following supporting information:

e Appendix A: Wolfcamp Formation Fluid Analysis and Analyses of Frontier
Maljamar Gas Plant TAG.

e Appendix B: Table and Map of Water Wells within One Mile Area of Review and
Groundwater Analyses

e Appendix C: Maps and spreadsheets showing all active, temporarily abandoned,
abandoned and plugged oil and gas wells included within two mile, and one mile
areas and associated plugging reports, and a CD with complete NMOCD file on each
plugged and active well penetrating the Wolfcamp within one mile of the proposed
AGIL.

e Appendix D: Maps and spreadsheets identifying operators, lessees, surf ace owners
and other interested parties for notices, copies of notice letters and certified mail
receipts, and copies of the public notices for the hearing.

It is anticipated that this application shall be the subject of a NMOCD hearing on June 23, 2011.
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3.0 PROPOSED CONSTRUCTION AND OPERATION OF MALJAMAR AGI #1 WELL

The proposed injection well will be drilled adjacent to the Frontier Plant Site in Unit O, 130 feet from the
south line and 1813 feet from the east line of Section 21, T17S, and R32E at. Figure 2 shows the
proposed location of the new well. Frontier will apply for an operator number and file the required bond
for the proposed Maljamar AGI #1 upon approval of this C-108 and prior to commencement of drilling.

3.1 CALCULATED MAXIMUM INJECTION PRESSURE

The well will be designed and constructed such that it will serve as the injection conduit for a stream of
treated acid gas. The treated acid gas stream (TAG) will be of approximately the following composition:

o 88% CO,
e 12% H,S
¢ Trace Components of C, — C,

The total volume of TAG to be injected under this scenario will be approximately 425 barrels per day for
each million cubic feet at reservoir conditions. Pressure reduction valves will be incorporated to assure

that maximum surface injection pressure allowed by NMOCD will not be exceeded.

The calculated maximum allowable injection pressure would be approximately 2,973 psi (depending on
specific gravity of final TAG stream). We have used the following method approved by NMOCD to
calculate the preliminary proposed maximum injection pressure. The final maximum permitted surface
injection pressure should be based on the final specific gravity of the injection stream according to the
following formula:

IPyax= PG (Dyp)  where: IP,..x= maximum surface injection pressure (psi)
PG = pressure gradient of mixed injection fluid (psi/foot)
D, = depth at top of perforated interval of injection zone (feet)

and PG=0.2+0.433(1.04 -SGy) where:

SG,, = specific gravity of treated acid gas (pressure and temperature dependent; calculated as the average
density in the tubing, using surface conditions of 100°F and 1,500 psi, and bottom hole conditions of
100°F and 3,400 psi; see Table 1 for details)

For the maximum requested injection volume (2 MMSCF/Day) it is assumed that:
SGy,, =0.78
Dyop = 9,500 feet
Therefore:
PG=0.2+0.433 (1.04 -0.78) =0.313
IPax= PG(Dy,p,) = 0.313 x 9,500 = 2,973 psi

Based on the performance of the existing injection well, it is anticipated that the average injection
pressure would not exceed 2,973 psi. Based on the above calculations, Frontier is requesting approval of
a maximum injection pressure to be 2,973 psi at the surface.

B:\0-014\Reports\C-108\Text\FrontierC108 Text.docx Page 5
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Calculations presented in Table 1 (incorporating the compressibility of the TAG at reservoir conditions)
show that, given a more detailed calculation of well pressure,. Over 30 years, a daily injection volume of
2 MMSCF/Day of TAG will occupy approximately 52.3 million cubic feet in the reservoir. As discussed
in Section 4.3, a calculated gross net porosity of 30 feet in the reservoir is reduced to an effective net
porosity of 16.5 feet after correcting for a residual water content of 45%. Based on a net porosity of 16.5
feet, we calculate that the 30-year injection volume will occupy approximately 72.8 acres of the reservoir,
with a radius of 0.19 miles.

3.2 WELL DESIGN

While the injected fluid will be dehydrated, the line that will convey the TAG to the well from the
compression facilities will be a 3 inch steel line (304 or 316) to provide added corrosion protection. The
final design for the compression facilities and associated piping and-layout of H,S alarms and other safety
equipment will be submitted for NMOCD review prior to commencement of injection operations as part
of arevised Rule 11 plan. The schematic of the new AGI facilities and tie-in to the existing Frontier Plant
are shown in Figure 3, and the preliminary design for the injection well is shown on Figure 4.

The proposed well (Maljamar AGI #1) will be a vertical well, spudded on property leased by the Frontier
Field Services LLC. This design will allow Frontier to access the primary injection zone and potentially
two other zones from this location. The well will be drilled vertically to a final total depth of
approximately 10,000 feet.

The well will have each string of the telescoping casing cemented to the surface and will include a
subsurface safety valve (SSV) on the production tubing to assure that fluid cannot flow back out of the
well in the event of a failure of the injection equipment. In addition, the annular space between the
projection tubing and the well bore will be filled with an inert fluid such as diesel fuel as a further safety
measure which is consistent with injection well designs which have been previously approved by
NMOCD for acid gas injection.

Design and materials considerations include: placement of SSV and the packer, double casing through

-freshwater resources and shallow production zones (Dockum and Rustler Group (groundwater), Artesia

Group and San Andres-Grayburg (oil and gas production)), characterization of the zone of injection, and a
total depth (TD) ensuring identification of the reservoirs. Three casing strings are proposed (Figure 4):

1. Surface casing to approximately 550 feet, beneath the Triassic “Redbeds”, to protect the fresh
water.

2. Intermediate casing to approximately 4,200 feet, to isolate the Permian salt units (Salado/Castile)
and the productive units in the Artesia Group (Yates and Queen) and the San Andres/Grayburg.

3. Production casing extending down to the final total depth (TVD 10,000 feet). Following logging
and analysis, the injection intervals will be determined, and the final depth of the long string,
perforation zones and packer location will be selected.

A suitable drilling rig will be chosen for the job that will include a 5,000 psi blowout preventer
(minimum) and choke manifold for any unforeseen pressures encountered. The borehole for the surface
casing will be drilled with a 17 %2 inch bit to a depth of approximately 550 feet, and 13 3/5 inch, 48.0 ppf,
H40, STC casing will be installed and cemented to the surface with approximately 600 sacks of cement
(or amount adequate to circulate the cement to the surface). The intermediate hole will be drilled with a
12 % inch bit to a depth of approximately 4,200 feet. There an 8 °/3 inch, 24.0 ppf, J55, STC surface
casing string will be run and cemented to surface with approximately 1,500 sacks of cement. Visual
inspections of cement returns to the surface will be noted in both the conductor and surface pipe casing
jobs. Casing and cement integrity will be demonstrated by pressure-testing after each cement job.
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After verifying the intermediate casing, the well will be drilled to the projected TD of 10,000 feet using a
7 ’/5 inch bit.

The proposed open hole logging suite for the TD run consists of a Dual Induction, Density-Neutron-
Gamma Ray Porosity and Fracture Matrix Identification (FMI) log in the lower Leonard and the
Wolfcamp and a portion of the caprock and basal seal formations, with rotary sidewall cores in the
Wolfcamp. A conventional core will be collected from the Wolfcamp zone to evaluate the permeability
of this caprock. Additional sidewall cores may also be obtained from the Wolfcamp to allow more
detailed reservoir analysis. ’

After the logs have been evaluated, the production casing consisting of approximately 10,000 feet of 5%2
inch, 15.5 ppf, L80 casing grade will be run and cemented with an approximate total of 1500 sacks of
cement. A 30 foot section of Corrosion Resistant Alloy (CRA) material will be inserted into the string at
the packer setting depth to provide a corrosion resistant seat for the packer later in the job. The cementing
of the long string will be accomplished in two stages. The first stage will seal the annular space from
total depth (approximately 10,000 feet) to a level well above the CRA joint. This stage will employ acid-
resistant cement (CORROSACEM™ or equivalent). For the second stage, a DV Tool previously inserted
in the casing (at approximately 5000) feet will be used to pump the remaining cement to the surface.

Once the cement has set up, the tubing adaptor for the wellhead will be welded on the wellhead and the
rig will be released. A casing integrity (pressure test) will be performed to test the casing just prior to
releasing the rig. Following successful testing and the release of the drilling rig, a workover rig will be
used and a cement bond log will be run to ascertain the quality of the cement bond of the production
casing. It is important that a good bond be established around the injection interval as well as below the
CRA joint to assure that acid gas mixed with formation water do not travel up the outside of the casing
and negatively impact the integrity of the casing job.

Once the integrity of the cement job has been determined, the selected injection intervals will be
perforated with approximately four shots per foot. At this location a total of 500 feet of target areas may
be perforated. A temporary string of removable packer and tubing will be run, and injection tests (step
tests) will be performed to determine the final injection pressures and volumes. Once the reservoirs have
been tested, the final tubing string including a permanent packer, approximately 9300 feet of 2 /g inch,
6.5 ppf, L80 ULTRA FX premium thread tubing, and an SSV will be run into the well. A Y inch inconel
steel line will connect the SSV to a hydraulic panel at the surface.

The National Association of Corrosion Engineers (NACE) issues guidelines for metals exposed to various
corrosive gases like the ones in this well. For a H,S/CO, stream of acid gas that is de-watered at the
surface through successive stages of compression, downhole components such as the SSV and packer
need to be constructed of Inconel 925. The CRA joint will be constructed of a similar alloy from a
manufacturer such as Sumitomo. A product like SM2550 (with 50% nickel content) will likely be used.
The gates, bonnets and valve stems within the Christmas tree will be nickel coated as well.

The rest of the Christmas tree will be made of standard carbon steel components and outfitted with
annular pressure gauges that report operating pressure conditions in real time to a gas control center
located remotely from the wellhead. In the case of abnormal pressures or any other situation requiring
immediate action, the acid gas injection process can be stopped at the compressor and the wellhead shut-
in using a hydraulically operated wing valve on the Christmas tree. The SSV provides a redundant safety
feature to shut in the well in case the wing valve does not close properly.
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After the AGI well is drilled and tested to assure that it will be able to accept the volume of injection fluid
(without using acid gas), it will be completed with the approved injection equipment for the acid gas
stream. The Rule 11 Plan will be finalized when the compression facility design and well connection
design is complete and will be submitted for NMOCD review and approval prior to commencement of
TAG injection into the Frontier AGI well. A Rule 11 Plan for the current facility at Maljamar was
submitted on May 10, 2011.
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4.0 REGIONAL AND LOCAL GEOLOGY AND HYDROGEOLOGY
4.1 GENERAL GEOLOGIC SETTING

The Frontier Gas Plant is located in the southern half of Section 21, T 17 S, R 32 E, in Lea County, New
Mexico, approximately 3 miles southeast of Maljamar (Figure 1). The Plant is located within a
physiographic area which has been referred to as the Querecho Plains by various authors including
Nicholson & Clebsch (1961). This area is almost entirely covered at the surface by Holocene reddish
brown dune sand underlain by a hard caliche surface or calcareous silts which may be found in buried
valleys or internally drained Quaternary playas. These dune sands are locally stabilized with shin oak,
mesquite and some burr-grass. There are no surface bodies of water or groundwater discharge sites
within one mile of the Plant; and where drainages exist in interdunal areas, they are ephemeral,
discontinuous, dry washes. A prominent outcrop of the Pliocene Ogallala Formation (Mescalero Ridge)
trends to the northwest-southeast, immediately east of Maljamar. Beneath the Holocene and Quaternary
deposits lies the underlying Triassic redbeds of the Dockum Group. The Triassic units are in turn
underlain by the Rustler Formation and followed by the Ochoa series of evaporites including the Castile
and the Salado Formations. Beneath these formations is the Permian sequence of the Delaware Basin
described generally below.

4.2 BEDROCK GEOLOGY

Figure 5 is a generalized stratigraphic column showing the Permian Formations that underlie the Plant
site. The Plant is located on the northern margin of the Delaware Basin province of the Permian Basin,
where Permian rocks generally dip to the south as they transition from a sequence of shelf and shelf-edge
carbonates and sandstones to basinal-equivalent shale, sandstones, and limestones to the west. Shallow
production in the area is from the Yates, Seven Rivers, Queen, and San Andres Formations. Deeper
production has been found in the Permian Paddock, and Yeso/Abo, the Pennsylvanian Cisco, Strawn and
Morrow, and other targets in the Devonian and McKee (Ordovician). Please see Appendices A and B for
additional information on oil and gas wells within the area of review.

The anticipated depths to formation tops at the proposed well site are:

Formation : Depth (feet)

San Andres 3,880

Glorieta ' 5,380

Tubbs 6,900

Abo (lower Leonard) 7,580

Wolfcamp ' 9,550

Pennsylvanian 10,000 (Est. TD at Pennsylvanian top)
Cisco 10,400

Strawn 11,400

Morrow 11,990

Mississippian 12,450

Devonian 13,500
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4.3 LITHOLOGIC AND RESERVOIR CHARACTERISTICS OF THE WOLFCAMP

As seen in Figure 6, the area now underlain by the Plant was near to the shelf-basin topographic break in
Wolfcamp time (290-270 million years old). Changes in eustatic and tectonic fluctuations in sea levels
lead to the formation of numerous algal mound and associated detrital carbonate deposits along the
inflection between the shallower shelf and the deeper basin. Higher sea levels favored the formation of
algal mounds in this area, while lower sea levels caused the formation of debris fans between and below
the mounds. This system has lead to the deposition of similar “reef” and fan bodies throughout the
Permian system, in the Abo, San Andres and Capitan formations (Figure 7).

The algal mounds and debris fans are tabular bodies, typically elongated along the paleoshoreline, with
thickness up to several hundred feet, and lateral extents of hundreds of feet to several miles. Within these
units, porosity can be as high as 20%. In the surrounding muddier carbonate lagoon facies, permeability
and porosity are much reduced. This geometry creates discrete reservoirs within surrounding seal rocks.
These types of reservoirs have produced hydrocarbons, such as in the Abo Empire field, but also have
formed barren reservoirs with good potential for AGI development. Other similar, yet isolated and
distinct, Wolfcamp mound and fan facies are the three zones completed by COG Operating LLC for two
salt water disposal (SWD) wells approximately one mile south of the Frontier Plant (Figure 8).

4.4 SEISMIC INTERPRETATION

Due to the discontinuous nature of the Wolfcamp mounds, we have evaluated 3-D seismic data from a
two square-mile area surrounding the Plant to specifically identify and characterize their thickness and
lateral extent. Our analyses have allowed us to identify three potential AGI reservoirs (lower Wolfcamp
#3, lower Leonard #1, and lower Leonard #2) in the vicinity of the Frontier plant, and to provide
quantitative estimates of reservoir extent and volume.

To calibrate the seismic velocities with known log data, three synthetic seismic logs were generated from
acoustic logs from wells in the study area (Figure 9). This figure also summarizes a seismic structure
interpretation of top of the Wolfcamp. The structure map clearly shows the shelf-basin geometry in this
area, and was used as a basic tool in further evaluation of the facies, lithologies and relative porosity of
the target units. Seismic analyses, integrated with log data, shows that the Wolfcamp zone has the largest
lateral extent and the greatest volume. The lower Leonard units may also have some potential as
secondary targets.

Figure 10 is an enhanced seismic cross-section, from the location shown in Figure 9. In this figure, the
blue end of the color scale corresponds to high seismic amplitude (denser rocks), while the red end
represents low amplitude (more porous units). The three target reservoirs (lower Leonard #1, lower
Leonard #2, and lower Wolfcamp #3) are identified by the numbered arrows. Discontinuous low-
amplitude events with underlying high-amplitude events, seen along a given horizon, are a good
indication of localized porosity. In contrast, persistent low-amplitude events (black arrow in Figure 10)
are more consistent with shale beds.

Figures 11 and 12 show the respective time slices and seismic cross-sections for the lower Wolfcamp
unit. This unit is the most laterally extensive unit, and has excellent potential for AGI development.
Although it trends towards the existing Wolfcamp producing wells to the northeast of the plant (see
Figure 8), the seismic data show that there is a clear porosity barrier that isolates this zone.

Figure 13 is a time slice showing the geometry of the lower Leonard #1 (arrow 1 in Figure 10) reservoir

in plan view. This map clearly shows the distribution and geometry of the porous facies in this unit, and
just importantly shows that the unit is clearly bounded and sealed by much less porous surrounding rocks.
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Figure 14 is a time slice showing the distribution of the porosity in the lower Leonard #2 zone (arrow 2 in
Figure 10). This map shows that although the lower Leonard #2 unit is smaller and thinner than the lower
Leonard #1 it still has useful volume, and is well-isolated by less porous surrounding rocks.

Figure 15 superimposes the areal extents of the three AGI-potential zones, and incorporates the estimated
acreage, net porosity, and available capacity of each of the zones. These calculations can be summarized
as:

o the primary injection target of lower Wolfcamp Reservoir, at 9,800 to 10,000 feet, has area of
190 acres, and an estimated capacity of 24.2 million barrels of TAG,

¢ the secondary injection target of the lower Leonard Reservoir #1, lying at depths of
approximately 9,300 to 9,400 feet, has an extent of 64 acres, a net porosity of 33 feet, and an
estimated capacity of 9 million barrels of TAG,

e the secondary injection target of the lower Leonard Reservoir #2, at depths from 9,450 to 9,550
feet, has an area of 53 acres, 17 feet of net porosity, and a estimated capacity of 3.8 million
barrels of TAG.

After analysis of the geophysical logging of the proposed Maljamar AGI #1 well, specific zones will be
selected for completion as AGI reservoirs. The seismic evaluation has given us confidence that:

o Effective AGI reservoirs exist in the area of the Frontier gas plant,

e The reservoirs are effectively isolated from any known or potential production in the area, and

e Specific drilling programs, locations and completion targets can be selected in a safe, cost-
effective and effective manner.

4.5 CALCULATED AREAS OF FLUID INJECTION

Based on the geology described in Section 4.4, anticipated range of injection volumes, and the injection
pressures and temperatures in the reservoir (see Section 3.1 and Table 1) we have calculated the range of
injection areas for the anticipated ranges of injection volume, over an estimated 30-year life of the AGI
well. These calculations are shown in Table 2, and shown in Figure 156.

As calculated in Section 3.1, each standard million cubic feet (MMSCEF) of TAG at the surface will be
compressed to approximately 425 barrels of supercritical fluid at reservoir pressures and temperature.
Hence, a 30-year lifetime of injection will result in 4.6 million barrels in the reservoir per MMSCFD of
TAG. As shown in the Table below, the Wolfcamp zone alone is capable of holding up to 5 times the
anticipated injection rate for 30 years.

As shown in Figure 16, the proposed maximum injection rate of 2.0 MMSCFD will generate a “footprint”
with an area of approximately 73 acres after considering the effect of irreducible water. This footprint
will not impact any of the nearby wells.
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Table 2: Calculated Volumes and Areas of TAG in Wolfcamp Reservoir
Daily TAG | Daily Total TAG Calculated Percentage | Calculated Affected
Injection Volume of | Volume in Reservoir of Reservoir | Radii of Area of
Volume TAG in Reservoir Volume in Occupied Affected Reservoir
(MMSCEF) Reservoir after 30 Years | Wolfcamp Area of (Acres)
(BBLS/D) | (BBLS) (BBLS) Reservoir
(Miles)
2.0 850 9.3 Million 24 Million 38.8% 0.19 72.8

4.5 FORMATION FLUID CHEMISTRY

Formation fluid chemistry for the Wolfcamp is available from two nearby wells: Baish A 012 (API #
3002520568) located in Sec. 21, T17S, R32E, approximately 1 mile southwest of the Frontier gas plant,
and Baish B 001 (APH# 3002500637) located in Sec. 22, T17S, R32E, approximately 1.25 miles northeast
of the Frontier gas plant. The reference information for the formation fluids is included in Appendix A.

Parameter BAISH A 012 BAISH B 001
Mg™* 972 680

Na* 52,298 34,704

CO;” Nd Nd

HCO5™ 1,220 481

SO,” 4,400 3,900

ClI 50,000 33,000

Fe (free) 11 14

pH 7.6 7.4

CaCO; 1.4 0.9

Analyses show that the formation waters are sodium/chloride brines.
4.6 GROUNDWATER HYDROLOGY IN THE VICINITY OF THE PROPOSED INJECTION WELL

In the area of the Frontier Gas Plant, the surficial deposits are relatively thin layers of aeolian sands and
both active and stabilized dunes. These materials are described in the Soil Survey-Lea County, New
Mexico (United States Department of Agriculture, 1974) as the Kermit Dune Lands and the Maljamar
Fine Sands. Under these sandy deposits lie the “redbeds” of the Triassic Dockum Group, in which
ground water locally occurs in sandier beds of the mudrocks characterizing the Dockum. Local depth to
groundwater in the Dockum is reported to be approximately 70 feet. The only significant aquifer in the
area is the Pliocene Ogallala Formation, which crops out in the Mescalero Ridge, a prominent landform
seen near Maljamar, approximately 3 miles northeast of the Plant (Nicholson and Clebsh, 1961). -

As seen in Figure B-1, one water well is reported within one mile of the Plant, with a total depth of 158
feet. The results of a search of the New Mexico State Engineer’s files for registered water wells in this
area are included in Appendix B. Also included are the available groundwater analyses for water wells in
this area. The nearest well listed is in Section 3, T17S, R32E, approximately 3 miles north of the plant.
This well is completed in the Ogallala Formation, and has a Total Dissolved Solids of approximately 500
mg/L. (Nicholson and Clebsh, 1961).
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5.0 OIL AND GAS WELLS IN THE MALJAMAR AGI #1 AREA OF REVIEW AND VICINITY

Appendix C contains a complete list based on NMOCD records of all active, temporarily abandoned,
abandoned and plugged oil and gas wells within two miles (Figure C1, Table C1) and those within the
one-mile radius area of review (Figure B2) of the proposed AGI disposal well.

There are 565 recorded wells within two miles of the Plant, of which 351 are active and 214 are listed as
plugged and abandoned. Within one mile of the plant, there are 201 wells, of which 139 are active and 62
are plugged and abandoned. These wells are shown in Figure C2.

A review of the available NMOCD data regarding the wells within one mile of the proposed AGI well
shows that of the 201 total wells, only 12 intersect and/or penetrate the proposed injection zone in the
Wolfcamp. Of the total 201 wells, 148 (74%) are less than 6,000 feet deep. These wells are or were
targeted into the San Andres/Grayburg, Glorieta and Paddock zones. An additional 41 wells are drilled
between 6,000 feet and 8,933 feet, targeting the Yeso and/or Abo formations. All of these wells’ total
depths are well above the Wolfcamp, which lies from 9,100 to 9,300 feet in this area.

5.1 STATUS OF WOLFCAMP-PENETRATING WELLS WITHIN ONE MILE OF FRONTIER GAS

‘PLANT

As shown in the Table 3 below, and in the accompanying Figure C3 in Appendix C, there are a total of 12
wells penetrating the Wolfcamp “deep wells” in the one mile area of review. Information on the wells in
the one mile area of review (see Table 2 below) includes their total depth, production or injection
interval and current status. A review of the available data on these wells indicates that they are cased and
cemented throughout the Wolfcamp interval, effectively sealing that formation and preventing any
migration of injected fluids to deeper or shallower units. A copy of the NMOCD files for these 12 wells
is included on the CD in Appendix C.
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Table 3: Summary of Wells Penetrating Wolfcamp within One Mile of Frontier Gas Plant

APl # OPERATOR SPUD DATE PLUG DATE TOTAL WELL WELL STATUS Producing/Target/ Miles
DEPTH NAME TYPE Injection Zone From
Plant
3002500751 CONOCOPHILLIPS 9/20/1948 9/17/2004 10,005 QUEEN B Oil Plugged Wolfcamp (Dry 0.37
COMPANY 036 Hole)
(Baish B
36)
3002521951 PAN AMERICAN 12/20/1966 1/2/1900 13,735 BAISH B Oil Plugged Wolfcamp (Dry 0.40
PETROLEUM CORP FEDERAL Hole) ’
002
3002500622 CONOCOINC 11/12/1958 1/2/1900 13,670 BAISH A oil Plugged Cisco/Abo (plugged 0.57
008 back) .
3002535252 COG OPERATING 11/17/2000 na 15,026 MC Gas Active Devonian 0.68
LLC FEDERAL
006
3002500745 CONOCOPHILLIPS 8/8/1961 na 9,680 MCA oil Active San Andres 0.70
COMPANY UNIT 382 |. {plugged back)
3002500614 CONOCO INC 11/1/1993 3/3/1993 12,778 MCA Injection | Plugged Abo/Grayburg 0.73
UNIT 355 {plugged back)
3002500634 CONOCO INC 4/26/1951 1/2/1900 13,573 BAISH B oil Plugged Devonian 0.81
005
3002527068 COG OPERATING 10/14/1980 na 12,992 FEDERAL Salt Active Wolfcamp (plugged 0.86
LLC ' BI 001 Water back)
Disposal
3002508053 CONOCO INC 10/28/1959 9/5/1996 13,965 MCA Injection Plugged Grayburg (plugged 0.92
UNIT 303 back)
3002520647 COG OPERATING 10/25/1964 na 9,958 MC Oil Active Paddock {plugged 0.94
LLC FEDERAL ' back)
007
3002534647 COG OPERATING 6/16/1999 na 14,912 MC Gas Active McKee 0.99
LLC FEDERAL
. .. | cOMO001
3002520568 CONOCOPHILLIPS 11/22/1963 na 13,717 BAISH A Qil Active Abo (plugged back) 0.99
COMPANY 012
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The details of the completion and/or plugging design and construction of these 12 wells are summarized
in the diagrams included in Appendix C. Also included are the complete NMOCD files for these wells, in
electronic form, in the accompanying CD entitled “NMOCD Files for Wolfcamp-Penetrating Wells
within One Mile of the Frontier Gas Plant”. Table 4 below summarizes the casing and cementing
information for the plugged deep wells.

Table 4: Casing and Cement Details for Plugged Deep Wells within One Mile of Frontier Gas Plant

APl # 3002500614 3002500622 3002500634 3002500751 3002508053 3002521951

Well Name MCA UNIT 355 BAISH A 008 BAISH B 005 QUEEN B 036 MCA UNIT 303 BAISHB
(Baish B 036) * FEDERAL 002

Distance From 0.73 0.57 0.81 0.37 0.92 0.40

Plant (miles)

Status P&A P&A P&A P&A P&A P&A

Total Depth (feet) | 12,778 13,670 13,939 10,747 13,965 13,735

Conductor Depth | 178 428 100 825 444 390

(feet)

Intermediate 4,181 5,052 2,700 4,198 4,740 4,660

Casing Depth

(feet)

Long 11,813 13,642 13,562 10,745 Dry, not cased 10,301

StringCasing

Depth (feet)

Conductor TOC Surface Surface Surface Surface Surface Surface

(feet) (NMOCD Files) (NMOCD Files) (NMOQCD Files) (NMOCD Files) (NMOCD Files) (NMOCD Files)

Intermediate Surface Surface Surface 3391 feet Surface Surface

Casing TOC (NMOCD Files) (Calculated) (NMOCD Files) (NMOCD Files) (NMOCD Files) (NMOCD Files)

(feet)

Long String 4,860 feet 5,300 feet 3,000 feet 5,890 feet Dry Hole, not 6,300 feet

Casing TOC (NMOCD Files) (Calculated) (NMOCD Files) (NMOCD Files) cased (Calculated)

(feet)

Producing/Target/ | Grayburg Cisco/Abo Devonian San Andres Wolfcamp (Dry Grayburg

Zone Hole)

Top Wolfcamp 9,200 9,118 9,090 9,320 9,079 9,105

(Depth)

In the cases of Baish A 008 and Baish B Federal 002, documentation was missing for the tops of cement

" (TOC) of either the intermediate or long string. In these cases, the TOC was calculated using the annular

volumes provided in the Halliburton “Red Book” and the amounts (sacks) of cement provided in the
NMOCD files. The length of the annulus filled with the cement was calculated using a very conservative
cement yield of 1.0 cubic feet per sack. This indicates that all of the plugged wells’ “long string” is
effectively isolated from the lower Leonard and Wolfcamp injection zones. Similarly, Table 5 below
summarizes the casing and cementing for the six active deep wells within one mile of the Plant. Only
well MCA Unit 383 lacked details on the long string top of cement, and a calculated TOC of 7,700 feet
was developed using the method described above. This also indicates that all of the active wells’ “long
string” is effectively isolated from the lower Leonard and Wolfcamp injection zones.
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Table 5: Casin

and Cement Details for Active Deep Welis “within One Mile of Frontier Gas Plant

API # 3002500745 3002520568 3002520647 3002527068 3002534647 3002535252
MC FEDERAL MC FEDERAL | MC FEDERAL

WellName MCA UNIT 382 | BAISH A 012 007 FEDERAL BI0 01 | COM 001 006

Distance From

Plant (miles) 0.70 0.99 0.94 0.86 0.99 0.68

Status Active Active Active Active (SWD) Active Active

Total Depth (feet) 9,680 13,717 9,958 12,992 14,912 15,026

Conductor Depth .

(feet) 360 863 821 723 525 748

Intermediate

Casing Depth (feet) 4,576 4,570 4,600 4,500 4,657 4,600

Long StringCasing

Depth (feet) 9,108 10,825 9,955 12,967 14,909 13,605

Conductor TOC Surface Surface Surface Surface (NMOCD | Surface Surface

(feet) (NMOCD Files) (NMOCD Files) (NMOCD Files) Files) (NMOCD Files) | (NMOCD Files)

Intermediate Surface Surface Surface Surface (NMOCD | Surface Surface

Casing TOC (feet) (NMOCD Files) (NMOCD Files) (NMOCD Files) Files) (NMOCD Files) | (NMOCD Files)

Long String Casing | 7700 feet 3000 feet 2200 feet 1345 feet 705 feet Surface

TOC (feet) (Calculated) (NMOCD Files) (NMOCD Files) (NMOCD Files) (NMOCD Files) | (NMOCD Files)

Producing/Injection | Grayburg-San

Zone Andres ) Paddock Paddock Wolfcamp McKee Devonian

Top Wolfcamp 9,230 9,170 9,046 9,320 9,050 9,100

(Depth)

To determine the validity of the calculations for TOC based on annular volumes, number of cement sacks,
and a yield of 1.0 cubic feet of cement per sack, the same calculations were applied to the wells where
known TOC’s were available. A complete set of calculations for the long-string TOCs are included as
Table C2 in Appendix C.

The results of this evaluation are shown in Table 6 below. Calculated versus measured TOC’s are very
similar, with only well Queen B 036 showing a measured TOC (5,890 feet) significantly deeper that the
estimated TOC of 4,101 feet.

Table 6: Calculated vs Measures Cement Tops, Deeb Wells within One Mile of Frontier Gas Plant

Well Name Reported TOC Calculated TOC Depth to Top Total Depth
Wolfcamp

MCA UNIT 355 4,860 4,489 9,200 12,778

BAISH A 008 not reported 5,300 9,118 13,670

BAISH B 005 4,480 5,167 9,090 13,939

QUEEN B 036 5,890 4,101 9,320 10,747

(Baish B 036)

MCA UNIT 303 not completed not completed 9,079 13,965

BAISH B not reported 6,300 9,105 13,735

FEDERAL 002

MCA UNIT 382 not reported 7,700 9,298 9,680

BAISH A 012 3,000 2,710 9,048 13,717

MC FEDERAL 2,200 2,000 9,046 9,958

007

FEDERAL BI 001 | 1,345 3,400 9,320 12,992

MC FEDERAL 705 Surface 9,051 14,912

COM 001

MC FEDERAL Surface Surface 9,099 15,026

006
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Geolex, Inc. 5/16/2011

6.0 IDENTIFICATION AND REQUIRED NOTIFICATION OF OPERATORS SUBSURFACE
LESSEES AND SURFACE OWNERS WITHIN THE AREA OF REVIEW

Geolex contracted with MBF Land Services in Roswell, New Mexico to research land records in Lea
County to obtain a listing of all operators, oil, gas and mineral lessees, and surface owners within a one
mile radius of the proposed AGI well. Appendix D includes the data from that search.

Table D-1 lists operators within this one-mile radius, and Table D-2 lists the names and addresses of
surface owners within the same one mile area of review. As shown in Table D-1, production in the area
of review is controlled by two operators as currently listed by the NMOCD internet database. Appendix
D also includes Table D-3 which lists the names and addresses surface lessees of record in the area of
review, Table D-4 listing businesses included in the area of review, as extracted from the Lea County land
records, and Figure D-1 is a map showing the same data.

All of these operators, oil, gas and mineral lessees and surface owners within the one-mile area of review
will be provided notice and an opportunity to review this application at least 20 days prior to the OCD
Hearing, according to the requirements of Section XIV of the C-108 and NMOCD?’s current policy on
applications for acid gas injection wells. A draft form of this notice to interested parties is included in
Appendix D. The proposed public notice that will be published in the Lovington Daily Leader at least 20
days prior to NMOCD Hearing is also included in Appendix D.

B:\10-014\Reports\C-108\Text\FrontierC108 Text.docx Page 18



Geolex, Inc. 5/16/2011

7.0 AFFIRMATIVE STATEMENT OF LACK OF HYDRAULIC CONNECTION BETWEEN
PROPOSED INJECTION ZONE AND KNOWN SOURCES OF DRINKING WATER

As part of the work performed to support this application, a detailed investigation of the structure,
stratigraphy and hydrogeology of the area surrounding the proposed Maljamar AGI #1 injection well has
been performed. The investigation included the analysis of available geologic data and hydrogeologic
data from wells and literature identified in Sections 3, 4 and 5 above including related appendices. Based
on this investigation and analysis of these date, it is clear that there are no open fractures, faults or other
structures which could potentially result in the communication of proposed injection zone with any
known sources of drinking water in the vicinity as described above in Sections 4 and 5 of this application.
The proposed injection zone is a closed system
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TV FIGURE 4: MALJAMAR AGI #1
G E 0 LEX WELL DESIGN

INCORPORATED

Location:  130' FSL & 1831' FEL
STR S22TI7S-R32E
County, St.: LEA COUNTY, NEW MEXICO

OH = l7 !/2nu

13'3/8" at 5500'

e

OH = 12.1/4"

. o o
" T

SSSV at ~250"

8'5/8" a1 4,200'

OH =77/8"

DV Tool at <5000’

Primary TOC @ ~8,500°

2 7/8" t0 9;300"

Corrosion Resistant
Alloy (CRA) Joint
‘Packer at ~9,300'

9;300-9,550'

Primary Target
9,800' - 10,000’

PBTD @ 10,000
5 172" ar'10,000°

¢ FRONTIER

e e

CONDUCTOR CASING
13°3/8", 48.00#/ft, H40, STC at ~550"

SURFACE CASING:
§ 5/8, 24.0 #/ft, 55, STC ar=4:200'

PRODUCTION CASING:

5'1/2", 15.5 #/ft. 80, STC ar~10,000"

ANNULAR FLUID:
Diesel Fii¢l from top of packer to surfacé;

TUBING:
Subsurface Safety Valve ar~250 ft:

2 7/8", 6.5#/ft, L8O, Premium thread:at ~9.300'

PACKER: '
Permanent Production Packer

'Adj. Choke (if needed. .placed in.nipple below packer)

ChecK valve (if needed, placed in nipplé below packer):

PERFORATIONS:

Primary Targét Secondary Target*
Lower Wolfcamp Lower Leonard #1
9.800' - 10,000' 9.300' - 9,400’

*Possible Secondary Targets

Lower Leonard #2

9,450'-'9,550'

* Depending on logging and coring results
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APPENDIX A

A-1 Wolfcamp Formation Fluid Analyses
and Analyses of Frontier Maljamar Gas
Plant TAG



Table A-1. Wolfcamp Formation Fluid Analyses

Wolfcamp Formation

Baish A-5/1/81

Baish B - 5/1/81

Parameter mg/L mg/L

ca® 972 680
mMg** 2360 2000
Na® (calc.) 57,298 34,704
co,” 0 0
HCO,™ 1220 481
oXa 4400 3900
cr 50,000 33,000
H,S strong strong
Iron (free) 11 14
pH 7.6 7.4
SG

0, (free)

CaCo; S.l. 1.4 0.9
CaS0, S.l. neg neg

Data from SWD C-108 application for API # 30-025-00751, NMOCD files
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P.0O.

OFFICE(432)367-3024

MANLEY GAS TESTING, IAINC.
DRAWER 193 ODESSA, TEXAS 79760

FAX(432)367-1166 E-MAIL: MANLEYGASTE@AOL.COM

CHARGE....... 150 - 0 DATE SAMPLED....... 01-24-11
REC. NO. .. 14 DATE RUN........... 02-02-11
TEST NUMBER.. 9693 EFFEC. DATE........ 02-01-11
STATION NO. 06311001
PRODUCER ...... FRONTIERR PIBLD SERVICES
SAMPLE NAMB.... ACID GAS FLARE TYPE: BSPOT
RECEIVED FROM.. FRONTIER FIELD SERVICES LLC - MALJAMAR
FLOWING PRESSBURE ,........ 14.1 PSIA FLOWING TEMPERATURE ......... 87 F
SAMPLED BY: BM CYLINDER NO. 037
FRACTIONAL ANALYSIS
CALCULATED @ 14.650 PSIA AND 60F
MOL% GPM
(REAL)
HYDROGEN SULFIDE... 11.500
NITROGEN........... 0.573
CARBON DIOXIDE..... 85.850
METHARE............ 1.602
ETHANE............. 0.296 0.079 H2S PPMV = 115000
PROPANE............ 0.105 0.029
ISO-BUTANE........ . 0.007 0.002
NOR-BUTANE......... 0.026 0.008
ISO-PENTANRE........ 0.005 0.002 'Z' FPACTOR (DRY) = 0.9940
NOR-PENTANE........ 0.007 0.003 'Z' FACTOR (WET) = 0.9936
HEXANES +.......... 0.029 0.013
————————————— CALC. MOL. WT. = 42.30
TOTALS ............ 100.000 0.136
. .CALCULATED SPECIFIC GRAVITIES .CALCULATED GROSS HEATING VALUES.
REAL, DRY ..... 1.4690 BTU/CF - REAL, DRY .... 27
REAL, WET ..... 1.4549 BTU/CF - REAL, WET ..., 27
DISTRIBUTION AND REMARKS:

ANALYZED BY: JT
*k R k%

By

APPROVED:

-
—



APPENDIX B

Table and Map of Water Wells within
One Mile Area of Review and
Groundwater Analyses
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Figure B-1: Location of Known Water Wells Within One Mile of Frontier Field Services, LLC Gas Plant
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Table B-1. Water Wells Within a One Mile Radius of Proposed AGI Well.

WR File Nbr Subbasin  Use Diversion Owner County Source Depth ql6 g4 Sec Tws Rng X* Y* Distance
{POD Number) (feet) {miles)
RA 10175 SAN 3 RELIANT PROCESSING FLO CO2 LEA Shallow 158 2 1 28 175 32E 614814 3631005 0.1162

*UTM location was derived from PLSS - see Help




New Mexico Office of the State Engineer
Point of Diversion Summary

(quarters are I=NW 2=NE 3=SW 4=SE)

(quarters are smallest to largest) (NAD83 UTM in meters)
POD Number Q64 Q16 Q4 Sec Tws Rng X Y
RA 10175 2 1 28 178 32E 614814 3631005*
Driller License: EADES, ALAN G.
Driller Name: EADES, ALAN
Drill Start Date: 02/04/2002 Drill Finish Date: 02/04/2002 Plug Date:
Log File Date: 03/06/2002 PCW Recv Date: Source: Shallow
Pump Type: - Pipe Discharge Size: Estimated Yield:
Casing Size: 5.75 Depth Well: 158 feet Depth Water:
Water Bearing Stratifications: Top Bottom Description
87 89 Shallow Alluvium/Basin Fill

89 116 Shallow Alluvium/Basin Fill
116 124 Shallow AlluviumyBasin Fill

Casing Perforations: Top Bottom
118 158
' Meter Number: 5380 Meter Make: SENSUS
Meter Serial Number: 560656282 Meter Multiplier: 10.0000
Number of Dials: 6 Meter Type: Diversion
Unit of Measure: Gallons Return Flow Percent:
Usage Multiplier: Reading Frequency:  -Annual

Meter Readings (in Acre-Feet)

Read Date  Year Mtr Reading Flag Rdr Comment Mtr Amount
03/20/2002 2002 0 A RPT 0
05/06/2002 2002 170 A RPT 0.005
02/13/2003 2002 2410 A PRT 0.069
02/01/2005 2004 3420 A ch 0.031
:‘*YTD Meter Amounts: Year Amount

2002 0.074

2004 0.031

X

*UTM location was derived from PLSS - see Help

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, expressed or implied, concemning
the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data.

5/3/11 12:10 PM POINT OF DIVERSION SUMMARY
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{Analyses by US. Geological Survey except as noted;. chemical constituents'in parts per million:and chivalpms per million [underscored).)

*

TABLE 8. CHEMICAL ANALYSES OF WATER EROM WELLS IN SQUTHERN LEA COUNTY; N. MEX..

Hard- Specific
. Sagie, SO4Om g Car’ . N Dis-  oo0S -Per. conduct-
. Location Datcof Geologic Deptht Sitica Calcium 28N Llus potas- 'S bon.  Sullate  Chloride 1Y n solved’ "7 ""% cent.  ance
Samiple . " . sium £ bonate ride. trate : Cals . pH
number collcction sourect (M) (SiQ) (Ca) Mg) sium HCO ate [£{4N] (o)) NO solids com: (miqro- "
™M) vayky MEOD coy ® N0 G Y™ giim mhosat
Magne- 25°C)
. sium
T 1732840 TUS Ta -~ - = ! 194 o % 17, - - - s 3 a9 —
272 1.46 3.8 50 A8
2 175318322 71954 Te 220  ~ - - 27 177 v 10 23 - - = 160 27 “2 -
XY 118 2.90 s 65
Ll 19.32.8.200  12-938  Tr - 1 10 3 13 306 0 ' 21 2 6.4 426 B0 78 682 8.0
50 L 531 5.02° 154 59 .06 .10
4 19.349.114  12. 938  Te) 33 41 4% 65 675 - o 1680 560 3 1 3680 1340 52 4K60. T
2i.46 534 2033 8:10 34.98 1579 .02 2.24
5 193635128  4-938 “re 48 — - = - - - 212 i - - - - - 560 —
441 87
6 193632140  11.2029  To 32—~ 84 - 158 261 [] 235 79 - 6.8 665 - - -
444 _b56 498 468 2.23 AT
7 19374010 91929 To 29 — 68 - 7 307 0 54 32 - - 3, 198 — - -
i 3.96 3.09 503 Lz 90 :
8 1937.293¢4a T-1550  Qal S0 — - - 5% U296 0 62 9 . - - - 3’ % 88—
) 6.44. 2.27 4.85 1.29 257
‘9 do. 9 958 .Qal S0+ - - - - 25 (i 54 7 - - — 82— 678 7.6
k 5.0¢ 3.82 INES 2.06
10 20.36:15.421 33054 Qal 50— - - - 304 ¢ 1840 108D - - - - - 60 -
4.98 38.30 30.46
11 20.36.15421 9.958 Qal 0 -~ - - - 292 0 2250 5240 - - — 1720 — 7500 7.4
34.40 4.79 46.84 3497
12 2037401 4250 Q40— - - - 42 [ 67 450 - - - - - 208 -
6.93 139 12.64
1S 20874111 42255 Qi 40 - - - - 438 0 78 425 - - - B0 — 2 7.2
1340 7.18 162 11.99
14 2037411 9.958 Qi 40 — = - - 318 0 108 425, - - - 460 - 1670 73
9.20 5.2 2.%5, 9.16
15 20874221, 42255  Qal 45— - - - 269’ 0 90 51 . - - —_ b2 [ S 758 81
556 441 1.8 144
16 20374221 9-938 Qal 45  — - - - 255 ] 87 47 - - - 6 - 708 80
4.92 418 1.69- 133
17 20.38.19.320-  4- 2.5¢  Qal 115 — - - - 227 0 - 39 - - - - - 627 -
172 110
18 203819320 9958 Qal 115~ - - - 104 [ 28 49 - - - 68 — 376 8.1
136 150 A8 1.38.
138 21.33.2.23 9-4:58 Tr Lise - - - - 336 0 95 20 - - - 22 - 778 80
4 551 1.98 56
20 21.33.2.422 62854 To 120 — - - - e 0 17 1,020 - = - - - 330, -
1.90 85 . 92897
2 21332422 42255 To 120~ - - 25 1s 0 20 1,170 - 13 — 4770 03 370 73
35.40 ) 1. 49 00 21
22 21382422  9-458 To 120 - - - - 109 ] 13 1,640 - - — 2400 - 5000 7l
48.00 1.79 90 46.25
73 21332442 42255  Te - - - - - 345 o 15 12 - - - 304 - 600 74
6.08 5.65 k]| M
24 21.35.2.442b 9- 458 Te - - - - - 354 0 18 7.0 - - - 306 — 62 75
612 5.80 37 20
%5 2195273202 12: 858  To - - - - - 301 0 170 “ - - - W - 995 80
. 4.08 4.93 3.5¢ .24
2% 21369222 7.27:54  Tr M — 17 78 280 "4 0 216 65 14 0. 803 4 B9 1290 -
: 85 AT 7.1 _4.50 183 _.23 00
2 21369272 9-858 Tr 447 — - - - 425 o 213 64 - - - E2 RN -« I X
’ ’ 1.46 6.97 4.4% _1.80
28 213735110 71842 To 130 73 © 25 96 182 25 108 68 35 10 543 26— 798 -
2.25 2.06 407 2985 .83 2.25 192 _a8 16
2 218738011 9-958 To M0 — - - - 240 0 108 61 - - - 186 - 85 75
332 3.93 2.25 172
50§ 218733210 8- 142 Tr %0 16 50 31 563 360 0 855 208 1.8 5 1.a00 o%0  _  omen
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APPENDIX C
Active Oil and Gas Well Data

Permanently Plugged Oil and Gas Well
Data

CD copy of NMOCD Files for Wells
_ Penetrating the Wolfcamp
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MCA Unit 355
 API#3002500614 .
1780' FNL 1780' FWL, Sec. 21, T17S R32E.

GI£.4029’ ) el
1757 Bore to 179

13375 Csg. 10 178"

160 Sx. Cmt. to Surface

Sen Aidres (32259,

1225" Bare to 4198
9.625" Cag. 0 4181°
3370 Sx. Cmt. to Surface

TOC 4860

+ Glortem (33907

Tubdy (58907

Abo (75907

Wolfeamp (9200)

Straws (11.515)
Plugged Back t011,690°

PR Feb, 1993: Fill csg & cellix wiomt, isistall PAA Markér

5.5°Csgto 11,813

1850 Sx. Cmmt.

TOC 4860°

Basod 6o 12 CuFySack

8.75" Bore to 12,789, 5/1/1954

Peb: 1993: Spet 110 ex @ 230, Cmt circ to surfiics
Feb. 1993: Spot 200 5x @ 1325, g et @ 625

%
X
X
X
o
.
X
)%
.
.
.
o
X
o
-
o
>
>
. Feh. 1993” Spot 220 xx @ 2075, =g cmt &1325
o
o
.
Y
)
X
o
o
X
.
o
X

fi;w. lWA:W@ﬁJb.Sq:Z&"’_uhanq?e@
=3 August 1969; Perfs 3079-3154 i Quoc
Feb, 1993: Spot 100,6x @ 3200, tng cuint @ 2890

Feb. l”!:Spul75§@4080.n&:ﬁ@350‘. . .
Nov. 1974: Drill out Retniner & Coat. to 4077. Perfs 3716:3820 in Griyburg (tzjectsn Well)

Retainer @ 409¢°

Spud Date: Nov. 1, 1953.
Operator: Buffalo-Oil Co.
P&A March 3, 1993

Last Operator: Conoco, Inc:.

Scpt 1969: Rewiner @ 8698, Sqz 100 mx in Abo perfi
Aug. 1954: Perfi in Abo 8980-9002; flawed 177 bbls/24 bri

. Augas 1963: Sqz 100 xin Abo perf, crill out to 8582

Bridge plug @ 9,500 (Aug. 1954)

Perfs 9876-9923, Acid inj. foilod

Bridge ptug @ 10,050 (Aug. 1954)

Perfs 10,102-116, swabbed, dry

Bridge plug @ 10,480 (Aug. 1954)

Perfs 10,771-874, Swabboed 22 bbls21 krs

Bridge plug @ 11,300 (Aug. 1954)

Perfa. 11,616-660 (Mzy 1954)

—




BAISH A 008
API # 3002500622
1980' FSL 810' FEL, Sec. 21, T17S R32E

GLE: 4034" May 1986: Spot 5-* ot @ topef T cag
17.5" Bore to 428" e
13375" Csg. 0 428", 4
550 Sx. Cont. to Surface X%
X2
% May 1986: Set 100" cmt 840 10 940
0%
ot
XX
X
R
)X
% &
XX
.
X
XX
o
XA:
83
.8
&
XX - -
. May 1986: Set reihiner G280, perf @ 2900, pump S00 sx.inio 7" csi, spot 3 ex 63 retainer
%
o
o
X
9
San Andres (3829) X
0
X
- &
N2
X
X3
12.25" Bére to 5082 B
9.625° Cag, to 5052° 2 ] : Nov.: g
BRE.LG Ol paam
- TOC 5300 (Cale) . ey b P&A March 7, 1986
' Last Operator: Conoco; Inc
Tubby (8379)
Abo (7588} .May.1986: Pumped 500 ex thru retainer (2680)
" Calz. TOC @-760C°
Nov. 1960 workove. Flow 185 bbi/day, 183.2 MCFGPD
. ' Sept. 1959: Perfs. 8977-5020 (Abo)
Wolfeamp (9118) Scpt. 1959 CIBP @ 9050
‘Aug. 1959: Perfs 6850:62 (Wolfcarts) Swabbed 145 bbiy/19 brs
vy Nov. 1960: Sqz Wolfcamp perfs w/S0 sx
Pennsytwanian (9960) 'Aug. 1959: CIBP @ 9856
Clrco (104523
Ang. 1959: Packer phugged
E (%j Mzy 1959: Perfi 10726-786 (Ciscd)
. .
% x
% 4
% X
Strawn (11,4587 K8 .
e .
: .
Marrow (12,092} < o
» s
2% I
> X
. - X
> .
X Yy
o .
- >
% .
)
% >
. .
FDB 2
ey S 3 s B
8.75" Bore to 13,670, /511959  ERRKKR0




+ 400 Sx. Cent. to Swrfce

BAISH B 005
_ API#3002500634
1980' FSL 860' FWL, Sec. 22, T17S R33E

DF: 402

17.5" Bore to 1000
13.375" Csg. to 100"

12.25" Baze to 2700°
'9.625° Cag. to 2700
1700 Sx. Cmt, 16 Surfuce

S Andres (38757 PO

Glorista (33737

Tubds (6910

Abo (1578)

Penngyltwmion (99607

Clico (10,4107

Strawn (11.395)

Morrow (11,995)

Mictippian (12,434)

55" Cigto13,562°
1390 Sx. Cmt’

7.875 Bare to 13,569, 1/31/1952
Devondan (13,3600 €5

7070 8 0707070 070707 61070.0707474.0°07070070707670.076747074707670747976.0.6 076 070 4 000

1 8.8.070.070 07070 00 0 0 0701070 0 0 0 0 ¢ 0

1954-1955: Re-drilled to 13,939

Cemt w/100 &x 00 4° cxg
Perf 13,750-827

R RICOORS OO

Jan 1991; Fill csg to surface wicmz -
Sct P&A Markes .
Jun. 1991: Perf cag @ 350, prump 120 s
q down 5 1/2° to § 8/8" csg, circulsted

d Jaa. 1991: Spot 15 £x 91" - 1065°

Jam. 1991: Spot 1S  2625°- 2TIS'

Jun. 1952: Sqz 400 ex; Long Sting.
TOC @ 3000 (TS)

470740744700 TeTe e e 0

Jan. 1991: Spot 25 & 3938° - 4200
July 1975: Repaired cig leak 42804310, Sqz 150
* Iam_ 1952: Long String TOC @ 4480 (TS)

K

Spud Date: April 26, 1951
Operator; Buffalo Qil Co..
P&AJan. 11,1991
Last Operator: Conoco; Inc

Y0707 07470767074 707474 074 e 4% 47a 67070 e e Te e e

July 1975: CIBP @ 9010; spot 2 sx on phig

107070 0 074 6747467674767 47074 07070 0T 0 e T "4 76 e T e Ve o]

Nov. 1954; Perf 993040 & test Wolfcamp
Sqz perfs w75 x, test OK @ 1200 psi

470" 074476 4704 0 4 Te e s e 6 s 0 0 0 0 s e

»!

Oct. 1974: Retniner @ 12,243, Sqz 75 & in Miss., 20 & ou retainer
eb. 1974: Tests in Mississippian
DPerts 12,522-526, Sqx wilS0 =
Perfa 12310-314, Sz w/17S x
Perfs lulyﬁ,wuk'wm. Temp. Absnd

Jan. 1952 $78 BOPD from Devonizn
Open bole 13,562-567
FPeb. 1974: Closéd perfs i Devonian
13,580-605 Sqz 150 &x




QUEEN B 036.
AP #3002500751
554' FNL 554' FWL, Sec. 28, T17S R32E

‘GLE: 3985' .-
Sept 2004: Sqz 30 xx 50; 0 warface,
_ Se1 P&A Marker 9/17/2004:
17.5° Bore w 825°
13.0° Csg. to 825"
175 Sx. Cont.to Surface
Sept. 2004: Sqz 50 xx 732875
Scpt 2004: Sqz 65 £x 960-1060 (circulaind)
*Sépt. 2004: Sqz.70 4x 1800-1910 (circulatad),
TOC Imermedizie Ceg. 3391"
Scpt. 2004, Spot 23 sx 3850-3586
110" Bare to 4198° . L
8.625" Csg. 10 4198" Sept: 2004; Spot 25 ex 43164067
" 200 Sx. Cot. to 3391° (TS) -
25 o Spud Date: Sept. 20, 1948
:m.ax‘:gs:w d Operator: Kewanee Oil Co.
Perfs 53355422, Sqz 75 & P&A Sept. 17,2004,
Retsiner @ $485° Last Operator: ConocoPhillips Co.
Perfs $502, Sqz 75 = ’
Reminer @ 6548, Perfs 6653-6665, Sqz 50 .
Bridge Plug @ 6900
g :
. .
x .
‘. o
'Y .
o .
X o,
% .
X .
'Y .
'y’ .
Y o
Y .
. .
o .
% .
: g - o
Retainer @ 8834, Perfs 8914-8960, Sqz S0mx .
Retxiner @ 8996, Perfs 9020-9076, Sqz 100 5x -
iner @ 9080, Perfs 9098-9110, Sqz 75 &
Reniner @ 9170'; Perfs 9330-9350, Sqz 100 &x
Feb. 1949: Renincy @ 911"
Perfs 9974-9980, Sqz 75 &x
7.875" Bare to 10,747 (TD)
$.5" csg 0 10,745 w/ 200 sx




GLE: 3988

MCA UNIT 303
API # 3002508053 _
1980' FSL 1830' FEL, Sec. 20, T17S R32E

17.5" Bore to 444

13.375" Ceg 0 444°
350 Sx Cmt. 1o Surface

|'$¢‘.mm7j‘

12.5" Bore to 4740°
9.625° Cag. 0 4740

4300 Sx. Cat. to Surface

Glarieta (5310
PB 5330 7/25/59

“7° Cag. to S587
Sa w38 =

b (57807

Abo (75447

Folfecwp (9079)

ClxcoPa (10.433).

Caxyom (11,0539

Soawn (11,647)
Atk (11.955)
Morrow(12.227}

Mixxtetppian (12.742)

Woodford (13,820)
Devontan (139399

R Scpt: 1996: Spot 20 6x 60 B swrfaco-

'Set P&A toarker.

3 Aug. 1996: Spot 35 £x 370-500"

Aug: 1996 Spot 35 && 735-850

Alg. 1996: Spot 35 & 1870-1975°

- Aug. 1996: Set fethine? @ 32007, £pot 50 sz 3200-3007 .
Aug, 1996 CIBP @ 3325"
Aug'1996 CIBP @ 3480
Jn#o 1974: Injoczion Pir @ 3644°
"53] June 1974: Perf San Andres/Graybirg.
| 3730-3758for Injectios;
X
S
Fune 1974: Cut xnd pulled 7* csg. @ 4595°
SctReminer @ 4400
"Sqz 100 £, spot 10 x an retxiner . .
WELL TEMP: 9501974 Spud Date: March 13; 1959
b Operator: Continental Oil Co.
Sept. 1959: Tested Paddock P&A Sept. 5, 1996 _
Porfh $360-5506 ¢ 2o ;
Sz w1165 ol Last Operator: Conoco, Inc..

Sepx. 1959: Sct amt phug 6750:-6695 wi2S sx

ooouooogod  Sept 1959: Set cmt plug 7555-7500 wi2S sx

Ty Scpt. 1959: Set cmt plug $100-9045 w/25 sx

Sen. 1959: Set et phug 10465410 w725 ax

o] Sept. 1959: Sct amt plug 11,660-605 w/25 &

Scpt. 1959: Sct cnt phug 11,965-910 w/2S sx

bnrreoosred S 1959: Sot com plug 12250-195 wiZS &

Scpt. 1959: Sct et phug 13,969-855 w/S0 sx

8.75" Bore to 13,965 (TD)




BAISH B FEDERAL 002
) API # 3002521951
760° FNL 760' FEL, Sec. 28, T17S R32E

DF: 4032

17.5" Bore to 390
13.375" Ceg 10 390
350 Sx. Cmat. to Surface

{ Graybury (36877

CALC. TOC ~6300".

Abo (7316)

Woliocap (9105)

$ 1/2* Cag. a1 10,301°
670 &x cmt.

Ex TOC 5.600 (12 cu fi/e) KORROOORX

o
Tetelete?

0

o,

.
2

o%*

e
Q0%

:
%

7
O

o,

%

o

.
o

.
o
0

2

o
5%

%6

%

.
%5

0%

=5

R
-
£3
-

1¥e%6%0 e '

Feb. 1968: Spot 20 sx to surface

Sct P&A murker 15468

Feb. 1968; Cut and pull 8 S/8° cs3 @ 185
Spot 23 sx in & out smb-

o
XOOIRK

o

e tetete!

3%

%

.’.

teteteole

———
tadelteteteds

52

Sets!

4

tedetelstetetste!

OOKK

K3

o

Féb. 1968: Spot 25 ax i & out 8.3/8" ca:

Spud Date: Déc. 20, 1966
Operator: Pan American Corp.

Feh 1968 Spos 40 g 5250-5350 P&A Feb. 15, 1968

Last Operator: Pan American Corp.

B . Peb. 1968: Cut end pull § 172" osg
3 from 7008, Spowed 25 ix in and out eub

+Feb; 1968: Spot 20 « @ 5870
. Mar. 1967: Perf 9780.5800 Wolfcamp test
No thows: Well Skin in -

TEMP. ABAND. 324/1967

Mxrch 1967; Spot 50 & 11,450-550

March 1967: Spot S0 & 12,150-250

March 1967: Spot S0 & 13.675-635

7.875” Bare to 13,735° (TD).

No Ot} or Gas Shows



MCA UNIT 382
API # 3002500745
2120' FSL 519' FEL, Sec. 28, T17S R32E

RDB 3992 Aug. 1973: (Plugging) Spot 10 ex surface
175°Bore o360 XS o
13375 Csg. to 360 o S
360 Sx. Comt. to Surface % %
x.C ; . 2
% X . )
E,E B Aug 1973: (Phigging) Spot 35 x 500-1000
xJ - >
) S
5% o
to B ¢
% "
8 o
5% o
% o
5 o
2 ol
2o &
2 o
2. o>
. o>
025 o
0 ¢
%o 2
5 ot
%) X
s?
o2
o
o
3
e
:: billy YORR §iRAARYT 51 2 ATV U B A o
:: . 8 Flerord S0 BURYE
- : :
: S - )
12257 Bare 0 4576' & O H el Vaka R Enad B daraythatg Ly Anis YRS 1D
8.625" Cig 0aS76 X3 ] o e vy
1800 Sx_ Crot. to Surfce (Calc.) X o L s 1S 1 P ot SRR R0 A ay
- 3 Avg. 1973 (Phugging) Spot 35 i
in & o 8.625" c5g : ~
Spud Date: Aug. 8; 1961 )
Operator: Pan American Petroleum Corp.
iR e A 1973 (i . Status: Active o
A— 55 ag o Current Operator: ConocoPhillips Co.
in @ out b i ) y .
.2010 Production: 1582 MMCFG, 1791 BBO
Drinkard (84807
45 (71369 . o Cale. TOC TR0
X X
; :
e )
4 Avg. 1973: (Plugging) Spot 50 & 82005030
3
Nov. 1961: Pexf 8840-8886' (Abo)
Pumped 24 BOPD
Wolfeamp (9298)
7.875" Bore to 9680
Sct4.5" cag i3S ax.
Calc TOC~1700"
D = 9680
45° gt 9180
PBto 9030 °

e




2010 Production: 4195 MMCFG, 1965 BBO

Current Operator: COG Operating LLC

Spud Date: Nov. 22, 1963
Operator: Continental Oil Co.
Status: Active

‘Flowed 130 BBO/D3y

* Junc 1969; Comiminglod Abo/Wolfcamp wiPacker»
and T landing @ 8884" ’
= Dec. 1964; Perfs 8905-8977 in Abo

Spot 60 xx 11.315-11,418

Drill ot

23’ Spot 75 £x 10,750-10,900
yo 10.;50‘

IIIIIIIII

SORIRRZY Spot 40 s 13,570-13,670°

D 82670 0 0 010 0 070 070 0 0 0 070 0 0 0 0 0%0 0 0 0 0 0 0 0 e e e e e 0t e 0 00 0N
SOGOOOOOOOSOEOOOOEOOOOOOOGOOOOOOONOHOOOOOO0,

BAISH A 012
API # 3002520568

660' FNL 660’ FEL, Sec. 21, T17S R32E
XJ
Sl '

|
i

4Abo (15109
|
|
|
|
T
,:

Clsro (10,3737

Long String TOC @ 3000
Morrow (12,0109
Devoaizn (13,619)
875" Bare to 13,171 (TD)

DF 4023
17.5" Bore to 880"
13375 Cag. t0 863

900 Sx. Cimt. to Surface.

Phiggod back to 10850°
ST cag @ 1085C w120 =
TOC @ 3000 (TS)



MC Federal 007 (Formerly BAISH A 013)
API # 3002520647 ‘
1780' FNL 460 FWL, Sec. 22, T17S R32E

o)
GL 3999 -
17.5* Bore 1o 821"
11.75 Cag. o 821
485 Sx, Cmt. to Surfece
el %
ii ! EE
%o, o
5% >
3 ::
X
: B
o o2
) ; :
Toc 200 [RXR R
0ol %
oo %
0ot o
) 3
e B 3
Quaen (30677 [ o
N Q0 i 3
Grayburg (3435) l‘: :. E: :
2 | 3 Spud Date: Oct. 25, 1964
'Sa Andres (3823} E: :E :E Operator: Continental Oil Co.
e B et Opeaor: COG Gperaing LLC
r, fls3crs X t tor:
1376 Sx. Cmt. to Surface ':'E E: EE Opera Wg -
-~ E ‘ = .2010 Production: 14865 MMCFG, 4443 BBO
.
S My 2002: Re-Eniry
: Perl Paddock 5448-3610°
im0 B Set LB75" Tubing & pump w 3615
311 Pumped K BEO Doy
Sty May 2002; Re-Entry
BT ETA S CLBE (2 3880 w.35" uint eap
N
‘N :
o X
'Y Y
. X
X N
X, %
e X
o Y
Y X
. X %
Ao (7559) o [ - X
: -
X q
<] & NOV. 1992: WELL SHUT IN
‘) 3 Completion equip: removed, packer set @ ~8900"
% q Csg filled w/ packer fluid
X X
Ev _{_1 E glm:'Cnmnﬁnyqubo/WuUmnprﬂ
. e
Wolfoomo 9045) - |- mnw:m@;;msrhm-
. & Flowed 330 BBOMay
o B X
Set 5.5" csg t0 9955' :
w/1376 sx : Do 1964: Pucker @ 9666°
TOC 2200' (TS) Sl "l Pof Wolfeamp 97979873
D = 9955' ¥ Flowsd 200 BB0Dey




GL 3938 “ Dec. 2003: ¢z 25 & 60 to Surface
17.5 Bore 1o 723° )
13375° Csg. to 723' Dee. 2003: Sqz 40 & 673:77%
700 Si. Cant. to Surface
3 I. .I.I .
s E WAB  Dec, 2003: Pumped 25 sx 775-1023'
% s
=R
Lang Suig o2 | | 11 |1 bt
@1354" (X . X3
X i o
oS . . ‘ oy
o X
OB by X3 Doc. 2003: Spot 25 kx 1919-2173
% o
% o
o X3
:E EE Dec. 2003: Spot 23 & 2882-3136'
X )
% S Dec2003:PAAWED
, % %]  Pulled tubing, st CIBP @ 3116
Queen (3,197) :: :: L g, 1 Perd 1405.3302 (Gueen)
x I . o
3 S Sepi 1993; Re-Completed in Queen .
& 3 "Spud Date: Oct. 15, 1980
X Y . e .
| Shutapsn B s Operator: Amaco Production Co.
12.25" Barc to 4500° :: 2 ‘Status: Active/SWD
‘ 9.625° 4500 X X el 1aia punng e $I0F .
iriiiy. doug o 3 EE Current Operator: COG Operating LLC
X ., - . -
= - 2010 Injection: 1,424,890 BBLS (Avg. 3,904 BBLS/Day)
March 1993; S0t 50 s 2450 - 4RS(r (Temp Aband.). '
>
x
X
%
’
Glariezs (3,796) s August 2008: Well'Re-Entered and Recomplcted
4 a5 SWD, injection Zane in the Wolfcamp
L
X
. s
Bane Springs (( 3
:
x
.
X
.
Tihd (7.430) S
@
X
X
X
o
X
%
%
2
>
I
0
IR
o
&3
Wolfcamp (93207 .
XX
= K Packer (@) 800
L) [E (] Aug 2002: perf 96708575
Aug. 2003 Clean azt anif st well
CI8P o @ 9975
Ciseo (10,745)
March 1993: Temp. Aband.
[ CIBP @ 11,590, 3§ cmt s top'
| Fill csg wiacker fluid
Serzwn (11.453) | March 1981: Completed w/Perfs 11,636-648' (Strawn)
Flowed 446 BBO/Day
b 31%/1981 n.sﬁs‘
Asoka (11,857) Tnbms% 11,620
March 1981: CIBP @ 12,300 w/3S' cmt bop-
I March 1981: Pexf 12,516-540" (Morrow) -no prod.
March 1981: CIBP @ 12,650°
85" Bore o March 1981: Parf 12,668-702° (Marrow) 60 prod
55" cag @ 12,967 w/ 1400 sx
PB to 12,265

Federal BI 001
API # 3002527068
480° FSL 1980 FWL, Sec. 28, T17S R32E




Spud Date: June 19,1999
r: COG Operating LLC )
: 41,589 MMCFG, 596 BBO'

Operator: Mack Energy Corp.

Status: Active
Current Operato!
ion;

2010

Set 2.875" Tubing to surface commections

Flowed 1.3 MMCFG and 21 8BL: CondenunteMsy

Corpleied Sept. 1999
Porf 14,805-821° (McKee)
Packer @ 14,726

PB 10 14,844°

R R R R R R RO SRR IR KRR

o e 0 T8 0 6 078 0 0 e e 0 e 0 e e 870 6 8 0 0 0 € 0 016 0 0 9 010 0 9 6 600 0 5 e 0 0 0 6109 6 e 0 070 0 0 0 8 0 TR

MC Federal 001
API # 3002534647

225'FNL, 1094' FWL, Sec. 22, T17S, R32E-

Gloriets (3369)
Tudd (5340)
Abo (1340)
Walfeonp (Y031}
Sorown (11,3657
Marrow (11.970)
Devonian (13,436)
8.75" bare t 14,909 (TD)

175" Bare t0 675
13375 Cag w0 675°
485 & w Surface
Losg String TOC 705°
10" g 0 14,90
1T€ ew novat tn N



LLC

17, 2000
3480 BBO

Spud Date

: Nov..
Active

ml

AP UL AT AN AT O S N A e AN N A VAV I S e s Ve e

MC Federal 006
API # 3002535252
2600 FNL,760' FEL, Sec. 21, T17S, R32E

875" boro 1 15,208 (TD) BALA
707 cag o 13,608

12.25" Bare to 4600
9.575° Cag to 4600
1300 sz e to oo
Glorteea (33759
Tub (5340)
Ao (7373)
Foltaup (3095)
Srowm (11433)
Morvow (12260
Devoxie (13,606)
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APPENDIX D

Identification of Operators, Surface
Owners, Lessees, and other Interested
Parties for Notices; Copies of Notice
Letters and Certified Mail Receipts; Copy
of Draft Public Notice for Hearing



TABLE D-1

OPERATORS WITHIN ONE MILE RADIUS
OF PROPOSED MALJAMAR AGI #1

Conoco Phillips Company
3401 E. 30" Street
Farmington, NM 87402

Endurance Resources, LLC
15455 Dallas Parkway
Suite 600

Addison, TX 75234



TABLE D-2

SURFACE OWNERS ON WITHIN ONE MILE RADIUS
OF PROPOSED MALJAMAR AGI #1

Section 15, Southwest Quarter (SW/4), 17 South, Range 32 East

Department of the Interior
Bureau of Land Management
301 Dinosaur Trail

Santa Fe, NM 87508

Surface Lessee:

LaDoyce & Olane Caswell
1702 Gillham
Brownfield, TX 79316

Section 16, South Half (S/2), 17 South, Range 32 East

Department of the Interior
Bureau of Land Management
301 Dinosaur Trail

Santa Fe, NM 87508

Surface Lessee:

LaDoyce & Olane Caswell
1702 Gillham
Brownfield, TX 79316

Section 17, South Half (S/2), 17 South, Range 32 East

Department of the Interior
Bureau of Land Management
301 Dinosaur Trail

Santa Fe, NM 87508

Surface Lessee:

LaDoyce & Olane Caswell
1702 Gillham
Brownfield, TX 79316



Table D-2 Page 2 of 5

Section 20, ALL, 17 South, Range 32 East

Department of the Interior
Bureau of Land Management
301 Dinosaur Trail

Santa Fe, NM 87508

Surface Lessee:

LaDoyce & Olane Caswell
1702 Gillham
Brownfield, TX 79316

Section 21, North Half Northwest Quarter Northwest Quarter Southeast Quarter,
(N/2 NW/4 NW/4 SE/4)

Mid America Pipeline Company LLC
Tax Department

P. O. Box 4018

Houston, TX 77210

Section 21, 19.08 acre tract in South part of Section 21 & North part of Section 28

Frontier Field Services LLC
1900 Dalrock Rd.
Rowlett, TX 75088

Section 21, ALL less & except the above 2 tracts

Department of the Interior
Bureau of Land Management
301 Dinosaur Trail

Santa Fe, NM 87508

Surface Lessee:

LaDoyce & Olane Caswell
1702 Gillham
Brownfield, TX 79316



Table D-2

Section 22, ALL, 17 South, Range 32 East

Department of the Interior
Bureau of Land Management
301 Dinosaur Trail

Santa Fe, NM 87508

Surface Lessee:

LaDoyce & Olane Caswell
1702 Gillham
Brownfield, TX 79316

Section 27, ALL, 17 South, Range 32 East

Department of the Interior
Bureau of Land Management
301 Dinosaur Trail

Santa Fe, NM 87508

Surface Lessee:

LaDoyce & Olane Caswell
1702 Gillham
Brownfield, TX 79316

Section 28, ALL, 17 South, Range 32 East

Department of the Interior
Bureau of Land Management
301 Dinosaur Trail

Santa Fe, NM 87508

Surface Lessee:

LaDoyce & Olane Caswell
1702 Gillham
Brownfield, TX 79316

Page 3 of 5§



Table D-2

Section 29, ALL, 17 South, Range 32 East

Department of the Interior
Bureau of Land Management
301 Dinosaur Trail

Santa Fe, NM 87508

Surface Lessee:

LaDoyce & Olane Caswell
1702 Gillham
Brownfield, TX 79316

Section 32, North Half (N/2), 17 South, Range 32 East

State of New Mexico
Commissioner of Public Land
310 Old Santa Fe Trail

Santa Fe, NM 87501-2708

Surface Lessee:

Williams & Son Cattle Company
P. O. Box 30
Maljamar, NM 88264

Section 33, North Half (N/2), 17 South, Range 32 East

Department of the Interior
Bureau of Land Management
301 Dinosaur Trail

Santa Fe, NM 87508

Surface Lessee:

LaDoyce & Olane Caswell
1702 Gillham
Brownfield, TX 79316

Page 4 of §



Table D-2

Section 34, North Half (N/2), 17 South, Range 32 East

Department of the Interior
Bureau of Land Management
301 Dinosaur Trail

Santa Fe, NM 87508

Surface Lessee:

LaDoyce & Olane Caswell
1702 Gillham
Brownfield, TX 79316

Page 5 of §



TABLE D-3

LEASE HOLDERS WITHIN ONE MILE RADIUS
OF PROPOSED MALJAMAR AGI #1

V-F Petroleum Inc.
P. O. Box 1889
Midland, TX 79702

Section 15, Southwest Quarter (SW/4), 17 South, Range 32 East

Conoco Phillips Company
3401 E. 30" Street
Farmington, NM 87402

Section 15, Southwest Quarter (SW/4), 17 South, Range 32 East
Section 16, South Half (S/2), 17 South, Range 32 East

Section 17, Southeast Quarter (SE/4), 17 South, Range 32 East
Section 20, (ALL), 17 South, Range 32 East

Section 21, (ALL), 17 South, Range 32 East

Section 22, West Half (W/2), 17 South, Range 32 East

Section 27, ALL, 17 South, Range 32 East

Section 28, ALL, 17 South, Range 32 East

Section 29, ALL, 17 South, Range 32 East

Section 32, North Half (N/2), 17 South, Range 32 East

Section 33, North Half (N/2), 17 South, Range 32 East

Section 34, North Half (N/2), 17 South, Range 32 East

Cimerax Energy Company of Colorado
600 N. Marienfeld

Suite 600

Midland, TX 79701

Section 16, South Half (S/2), 17 South, Range 32 East;



Table D-3

COG Operating, LLC
550 W. Texas

Suite 1300

Midland, TX 79701

Section 16, South Half (S/2), 17 South, Range 32 East

Section 17, Southeast Quarter (SE/4), 17 South, Range 32 East
Section 20, (ALL), 17 South, Range 32 East

Section 21, (ALL), 17 South, Range 32 East

Section 22, West Half (W/2), 17 South, Range 32 East

Section 28, ALL, 17 South, Range 32 East

Section 29, ALL, 17 South, Range 32 East

Section 32, North Half (N/2), 17 South, Range 32 East

Section 33, North Half (N/2), 17 South, Range 32 East

Section 34, North Half (N/2), 17 South, Range 32 East

Endurance Resources, LLC
15455 Dallas Parkway
Suite 600

Addison, TX 75234

Section 32, North Half (N/2), 17 South, Range 32 East

Lynx Petroleum Consultants, Inc.
P. O. Box 1708
Hobbs, NM 88241

Section 15, Southwest Quarter (SW/4), 17 South, Range 32 East

Page 2 of 2



TABLE D-3

LEASE HOLDERS WITHIN ONE MILE RADIUS
OF PROPOSED MALJAMAR AGI #1

V-F Petroleum Inc.
P. O. Box 1889
Midland, TX 79702

Section 15, Southwest Quarter (SW/4), 17 South, Range 32 East

Conoco Phillips Company
3401 E. 30" Street
Farmington, NM 87402

Section 15, Southwest Quarter (SW/4), 17 South, Range 32 East
Section 16, South Half (S/2), 17 South, Range 32 East

Section 17, Southeast Quarter (SE/4), 17 South, Range 32 East
Section 20, (ALL), 17 South, Range 32 East

Section 21, (ALL), 17 South, Range 32 East

Section 22, West Half (W/2), 17 South, Range 32 East

Section 27, ALL, 17 South, Range 32 East

Section 28, ALL, 17 South, Range 32 East

Section 29, ALL, 17 South, Range 32 East

Section 32, North Half (N/2), 17 South, Range 32 East

Section 33, North Half (N/2), 17 South, Range 32 East

Section 34, North Half (N/2), 17 South, Range 32 East

Cimerax Energy Company of Colorado
600 N. Marienfeld

Suite 600

Midland, TX 79701

Section 16, South Half (S/2), 17 South, Range 32 East;



Table D-3

COG Operating, LLC
550 W. Texas

Suite 1300

Midland, TX 79701

Section 16, South Half (S/2), 17 South, Rangé 32 East

Section 17, Southeast Quarter (SE/4), 17 South, Range 32 East
Section 20, (ALL), 17 South, Range 32 East

Section 21, (ALL), 17 South, Range 32 East

Section 22, West Half (W/2), 17 South, Range 32 East

Section 28, ALL, 17 South, Range 32 East

Section 29, ALL, 17 South, Range 32 East

Section 32, North Half (N/2), 17 South, Range 32 East

Section 33, North Half (N/2), 17 South, Range 32 East

Section 34, North Half (N/2), 17 South, Range 32 East

Endurance Resources, LLC
15455 Dallas Parkway
Suite 600

Addison, TX 75234

Section 32, North Half (N/2), 17 South, Range 32 East

Lynx Petroleum Consultants, Inc.
P. 0. Box 1708
Hobbs, NM 88241

Section 15, Southwest Quarter (SW/4), 17 South, Range 32 East

Page 2 of 2
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TABLE D-4

BUSINESSES WITHIN ONE MILE RADIUS
OF PROPOSED MALJAMAR AGI #1

Gas Processing Plant
Frontier Field Services, LLC
1900 Dalrock

Rowlett, TX 75088

Compressor Station (unmanned)

~ Mid America Pipeline Company, LLC

Tax Department
P.O. Box 4018
Houston, TX 77210

Conoco Philips Warehouse (unmanned) -
Conoco Phillips Company

3401 E 30™ Street

Farmington, NM 87402



May 15,2011

Generic Notified Party

Mailing Address VIA CERTIFIED MAIL
City, State Zip Code RETURN RECEIPT REQUESTED

RE:  Frontier Field Services, LLC Proposed Maljamar AGI #1

This letter is to advise you that Frontier Field Services, LLC (“Frontier”) filed the enclosed
application on May 15, 2011 with the New Mexico Oil Conservation Division (“NMOCD” or
“the Division”) seeking authorization to drill an Acid Gas Injection (AGI) well at the Frontier
Gas Processing Plant near Maljamar, New Mexico. The proposed well will be located 130 feet
from the South line and 1813 feet from the East line of Section 21, Township 17 South, Range 32
East, in Lea County. Frontier plans to inject up to 2MMCFD of acid gas from the Plant at a
maximum pressure of 2973 psi into this well into the lower Wolfcamp Formation and possibly
into the lower Leonard Formation, approximately 9300 to 10000 feet below the surface. The
proposed well will serve as the disposal well for acid gas currently being flared at the Frontier
Processing Plant.

This application has been set for hearing before a Division Examiner at 8am on June 23, 2011
in Porter Hall at the NMOCD’s Santa Fe office located at 1220 South Saint Francis Drive,
Santa Fe, New Mexico 87505. You are not required to attend this hearing, but as an owner of
an interest that may be affected by Frontier’s application, you may appear and present
testimony. Failure to appear at that time and become a party of record will preclude you from
challenging the application at a later date. - '

A party appearing at the hearing is required by the Division’s rules to file a Pre-Hearing
Statement with the NMOCD’s Santa Fe office no later than one week prior to the hearing date.
This statement must be served on counsel for Frontier and on all other parties and should
include: your name and the name of your attorney, if any; a concise statement of the case; the
names of all witnesses you will call to testify at the hearing; the approximate time you will need
to present your case; and an identification of any procedural matters that need to be resolved
prior to the hearing. ‘

If you have any questions concerning this application, you may contact Mr. Alberto Gutierrez at
(505) 842-8000 at Geolex, Inc. 500 Marquette Avenue NW, Suite 1350, Albuquerque, New
Mexico 87102.

Sincerely,
Geolex, Inc.

Alberto A. Gutiérrez, C.P.G.
President
Consultant to Frontier Field Services LLC

Enclosure

AAG/h
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FRONTIER FIELD SERVIVICES, LL.C
DRAFT PUBLIC NOTICE FOR HEARING

Case No. : Application of Frontier Field Services, LLC for authority to inject, Lea
County, New Mexico. Frontier Field Services, LLC requests an order authorizing it to inject
acid gas and carbon dioxide (CO,) from the Maljamar Processing Plant into its proposed
Maljamar AGI#1 well. The well will be located in Section 21, Township 17 South, Range 32
East, NMPM, in Lea County, New Mexico. Frontier Field Services seeks approval to drill and
complete a well for injection of acid gas and CO, into the lower Leénard and Wolfcamp
formations in injectioh intervals approximately from 9300 feet to 10000 feet, and approval of a
maximum injection pressure of 2973 psi and a maximum daily injection rate of 2MMCFD. The
proposed Maljamar AGI #1 will be located eight approximately three miles south of the town of

Maljamar, New Mexico.



Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Tuesday, May 10, 2011 7:38 AM

To: ‘aag@geolex.com'; VonGonten, Glenn, EMNRD

Cc: 'Prentiss, John'; 'Franzen, Matthew'; "Julie W. Gutierrez'; Hill, Larry, EMNRD; Dade, Randy,
: EMNRD

Subject: ) RE: Submission of Frontier Field Services LLC Maljamar Gas Plant H2S Contingency Plan

(GW-020)
Alberto:

Good morning.
The OCD is in receipt of the Maljamar Gas Plant H2S Contingency Plan and will notify Frontier if there are any questions.

The H2S Contingenéy Plan that Frontier submitted appears to meet the intent of the OCD regulations. OCD reserves the
right to request modifications and/or changes as needed at a later date.

The OCD is currently awaiting the receipt of the Empire ABO Gas Plant H2S Contingency Plan (Eddy County).
Please contact me if you have questions. Thank you.

Note: Please be advised that OCD approval of this plan does not relieve Frontier Field Service, LLC of responsibility should their
operations fail to adequately investigate and remediate contamination that pose a threat to ground water, surface water, human
health or the environment. In addition, OCD approval does not relieve Frontier Field Servzce LLC of responsibility for compliance
with any other federal, state, or local laws and/or regulations.

Cari J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.

Oil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505

Office: (505) 476-3490

Fax: (505) 476-3462

E-mail: CarlJ.Chavez @state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm

"Why not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the
Nation?" To see how, go to "Pollution Prevention & Waste Minimization" at:
http://www.emnrd.state.nm.us/ocd/environmental. htm#environmental)

File: OCD Online (GW-020) “H2S Contingency Plan”

From: Alberto A. Gutierrez, RG [mailto:aag@geolex.com]
Sent: Monday, May 09, 2011 6:45 PM

To: VonGonten, Glenn, EMNRD; Chavez, Carl J, EMNRD
Cc: 'Prentiss, John'; 'Franzen, Matthew'; 'Julie W. Gutierrez'
Subject: Submission of Frontier Maljamar Rule 11 Plan

Glenn and Carl,

Enclosed you will find the revised H,S contingency plan (consistent with Rule 11 requirements) for the Frontier
Maljamar Gas Plant. The attached pdf includes the cover letter and the complete electronic copy of the plan and
all figures and appendices. Two hard copies of the plan will be sent via registered mail to Daniel Sanchez
tomorrow as well. This plan submission completes the requirement pursuant to Daniel’s letter to Frontier dated
March 1, 2011.



As we discussed in our meeting last month, we will shortly be submitting an AGI application (C-108) for a
proposed AGI well at this facility. The enclosed H,S contingency plan will remain unchanged until the AGI
application is approved after review and hearing on the C-108. At that time the final design for the surface
facilities associated with the well can be completed.and a revised H,S contingency plan which includes the well
and surface compression facility will be submitted for review and approval prior to beginning operation. This is
not anticipated for approximately one year after the AGI is approved and the well can be drilled and tested.

Please call me if you have any questions or wish to discuss this plan during your review. Thanks
Regards,
Alberto

Alberto A. Gutiérrez, RG

Geolex, Inc®

500 Marquette Avenue, NW Suite 1350
Albuquerque, NM 87102

505-842-8000 Ext. 105

505-842-7380 Fax

PRIVILEGED & CONFIDENTIAL

This message and attachment(s) contain confidential information belonging to the sender which is intended for the sole use of the
individual(s) or entity named above. If you receive this message in error, you are hereby notified that any disclosure, copying,
distribution, resending, forwarding or taking of any action in reliance on the contents of this email and/or any attachment(s) is
strictly prohibited. If you have received this message in error, please notify the sender via return email and permanently delete this
message and any attachment(s) from any computer(s).
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RECEIVED
MAY 04 201
May 10,2000
Mr. Daniel Sanchez
Enforcement and Compliance Manager
NM Oil Conservation Division VIA EMAIL and FIRST CLASS MAIL

1220 South St. Francis Drive ) RETURN RECEIPT REQUESTED
Santa Fe, NM 87505 ‘

RE: SUBMITTAL OF FRONTIER FIELD SERVICES, LLC MALJIAMAR GAS PLANT H:$ CONTINGENCY PLAN
PURSUANT TO §19.15.1 1 et seq. NMAC

Dear Mr. Sanchez:

Pursuant to your letter of March 1, 2011 regarding the requirements under current OCD rules pertaining to H,S under
§19.15.11 et seq. NMAC we submitted our existing Rule 118 plan on March 17" and at that time informed you that we
were already in the process of having Geolex, Inc.” revise our plan to be consistent with Rule |1 and our intent to submit
it prior to your August 2011 deadline. '

As mentioned in our letter of March 17, 2011 and in keeping with Frontier’s commitment to safety and to operating in
compliance with all applicable state, federal and local regulations, attached you will find the plan revised to conform 1o all
requirements of NMOCD’s Rule 11 (§19.15.11 et seq. NMAC). | trust that this submission brings Frontier Field Services,
LLC up to date with all of NMOCD’s rules relative to HaS contingency planning.

If you have any questions or require additional information, please contact me at 575-706- 6981 or Ms. Julie W. Gutiérrez
at 505-842-8000.

Sincercl»

Frontie Senu,u LLC.

John Prcnms

Area Manager

Enclosure

cc: Carl Chavez, NMOCD Environmental Bureau

OCD Dsstrict Office Hobbs
Richard Goodyear, NMED-AQB w/o enclosure



e »»W*%
i

= field services, lic

southermn ute indian tibe

H.S Contingency Plan

Frontier Maljamar Gas Processing Plant
1001 Conoco Road
PO Box 7
Maljamar, NM 88264
(5675-676-3528)
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Location of Facility

1) Frontier Field Services, LLC, Maljamar Gas Processing Plant
The physical location of the Plant is in Section 21, Township 17S, Range 32E, Lea County,
NM. The plant is approximately three miles south of the town of Maljamar, NM, in a very
isolated area. Driving Directions to the plant are as follows: (1) At the Junction of Highway
82 and County Road 126 go south 2.6 miles and turn right onto Conoco Road and take first
paved road south to the office. (2) At the Junction of Highway 529 and County Road 126 go
north 1.9 miles and turn left onto Conoco Road and take first paved road south to the office.

The mailing address of the plant is:
1001 Conoco Road

P.O.Box 7

Maljamar, NM 88264

2) The Maljamar Gas Plant Measurement Office on the Plant site (See Map A-1) will serve
as the Communication Center during the response to an H,S release. If this location must be
evacuated, the secondary staging area located at the intersection to Conoco Road and CR
126A (See Map A-1) will be used to direct activities, utilizing cell phones and company
radios.

Frontier H.S Contingency Plan iv May 10, 2011



I. Introduction
[API RP-55 7.1]

The Frontier Field Services Maljamar Processing Plant is a natural gas processing plant which process
field gas containing hydrogen sulfide (H,S) and handles and/or generates sulfur dioxide (SO,). This H,S
contingency plan was created to document procedures that are to be followed in the event of an H,S
release that occurs at the plant. This plan complies with the New Mexico Oil Conservation Division
(OCD) Rule 11(§ 19.15.11 et. seq. NMAC). The plan and operation of the Maljamar Plant also conform
to standards set forth in APl RP-55 “Recommended Practices for Oil and Gas Producing and Gas
Processing Plant Operations Involving Hydrogen Sulfide”. The Maljamar Plant does not have any
storage tanks in which hydrogen sulfide or other gas or gas products are stored, and thus, API regulations
and OCD regulations (specifically 19.15.11.12.E NMAC) relative to those types of storage are not
applicable for this plant.

Il. Scope
[API RP-55 7.2]
This contingency plan is specific to the Frontier Maljamar Gas Processing Plant. It contains procedures to
provide an organized response to an unplanned release from the plant and documents procedures that
would be followed to alert and protect any members of the public, residents in surrounding areas and/or
contractors working on or around the plant in the event of an unplanned release. This H,S Contingency
Plan has been prepared to minimize the hazard resulting from an H,S release. It will be used to inform
company personnel, local emergency responders and the public of actions to be taken before, during and
after an H,S release. All operations shall be performed with safety as the primary goal. The primary
concern of Frontier Field Services Maljamar Gas Plant, during an H,S release, is to protect Company
employees, contractors and the public; the secondary concern is to minimize the damage and other adverse
effects of the emergency. Any part of the operation that might compromise the safety of individuals will
cease until the operation can be re-evaluated and the proper engineering controls to assure safety are
implemented. No individual should place the protection of the Plant property above his or her own personal
safety.

It must be kept in mind that in a serious situation involving a Hydrogen Sulfide (H,S) release, not only
Frontier Field Services personnel are involved, but local Fire Departments, Law Enforcement, County and
even State of New Mexico agencies may be interested parties. Cooperation will expedite all decisions. In
any emergency situation involving a H,S release, delegation of duties will be made to appropriate
employees and groups. These duties will be reviewed on an annual basis to ensure complete
understanding which will facilitate a well-coordinated response by all involved personnel to the emergency
situation.

lll. Plan Availability
[API RP-55 7.3]
This contingency plan shall be available to all personnel responsible for implementing any portion of the
plan (see Appendix E for distribution list). Copies of the plan will be distributed to the following agencies:
OCD; New Mexico Department of Public Safety (DPS), Local Emergency Planning Committee (LEPC);
Maljamar, Lovington, Artesia, Hobbs and Loco Hills, Fire Departments; New Mexico State Police Lea
County District Office; Hobbs, Lovington and Carlsbad Sheriff's Offices. The Plan will be available at the
following Frontier Field Services, LLC locations: Maljamar Processing Plant, Maljamar, NM; Frontier Field
Services Main Office, 4200 Skelly Drive, Suite 700, Tulsa, OK 74135.

Frontier H,S Contingency Plan 1 April 1, 2011



IV. Emergency Procedures
[NMAC 19.15.11.9.B(2)(a)] [AP] RP-55 7.4 a] [29 CFR 1910.1200]

A. Responsibilities and Duties of Personnel during an Emergency

Plant evacuation for all visitors and Plant personnel that are not operators begins with the 10 ppm H,S
intermittent alarm and/or flashing yellow beacon. The Plant operators will make a determination of the
level of the incident as detailed below and will respond immediately, if required, by donning 30-minute
Self Contained Breathing Apparatus (SCBA). They will determine if any personnel are in distress and
will assist any distressed personnel to evacuate to a designated Emergency Assembly Area. Emergency
services (911) will be contacted if there are injuries or as otherwise deemed necessary. At the sound of
the alarm and/or upon observation of the flashing beacons, all other personnel in the Plant are to stop
work, check the prevailing wind direction and immediately proceed along designated evacuation routes"
and/or upwind to the pre-designated Emergency Assembly Area(s) that are described in Appendix D.

Roll call shall be conducted at the Emergency Assembly Area to assure all personnel have evacuated
safely. This facility requires that all visitors check in before entering the Plant, and thus the check-in
sheet will be used at the Emergency Assembly Areas to make a full accounting of all personnel and
visitors.

The Plant Manager or designee will serve as the Incident Commander (IC) and head of the Incident
Command Team. The IC will bear the overall responsibility to see that objectives of the Plan are met
and to insure the safety of the public and all personnel involved in the response. The IC will monitor all
activities being carried out. Members of the Maljamar Plant Incident Response Team will keep him
informed of conditions throughout the release emergency. The IC’s role is to ensure control of the
emergency incident. He will notify or delegate responsibility for notification of all Frontier or contract
personnel and any civil authorities needed to respond to the incident. The IC will assign any additional
personnel to support roles as needed. Upon notification or discovery of an H,S release, the following
steps will.be initiated by the Frontier IC or designee:

1. Assume the role of Incident Commander (IC) and gather as much mformatlon as
;possible regarding the release of H,S.

Alert other emergency response personnel of the potential hazard.

Arrange for support personnel to be sent to the location of the release.

Proceed to the site to assess emergency response actions needed

“Set up an on-site command station

‘Implement the H,S Incident Response Plan as necessary

Remain on site as |IC until relieved or the incident is under control.

Nookown

The following is a description of key personnel responsibilities during an Incident Response.
Depending on the specific circumstances surrounding the release, a single individual may
serve multiple roles for key personnel outlined below.

Incident Commander (IC).
a. Obtain initial incident briefing from on scene or prior IC, if available
b. Ensure the safety of all personnel involved in the response.
c. Assess the incident situation and develop appropriate strategies. Conduct site
investigations as needed. Establish response priorities.
. Conduct initial and ongoing briefings with IC staff..
Activate elements of the Incident Command System as required.
Ensure planning response meetings are conducted.
Keep Frontier Field Services line and senior management informed of response
S|tuat|on
Manage all incident operations.
Ensure a Frontier Field Services media representative has approved all information

releases prior to release or issue.

Frontier H.S Cont‘[ingency Plan 2 May 10, 2011
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1. Operations Section Chief.

a. Obtain briefing from IC.

b. Ensure the safety of all personnel under Operations Section Chief supervision.

c. Brief and assign operations personnel in accordance with Incident Response
needs.

d. Supervise operations; ensure personnel have the equipment, materials supplies
and support needed to respond in a safe, efficient and effective manner.

e. Determine Operations Section needs and request additional resources as
necessary.

f. Report information about special activities, events and occurrences to the IC.

g. Ensure site security.

2. Safety Officer

a. Obtain briefing from IC.

b. Exercise emergency authority to stop and prevent unsafe acts.

c. Apply for manpower, equipment and services necessary to ensure safe operations
at all sites.

d. Ensure hazard communications systems, including Material Safety Data Sheets
(MSDS’s), are in place at all involved field locations.

e. ldentify hazardous situations associated with the incident.

f. Ensure all regulatory requirements as related to safety are satisfied.

g. Ensure that employees and contractors entering the clean-up sites are properly
briefed as to the dangers and precautions to be observed at the site. Ensure only
those involved in the response are involved in the clean-up of hazardous materials;
otherwise, review their training and qualifications.

h. Determine the types of air monitoring equipment (direct reading, personal
monitoring, etc.) necessary to support response operations.

i. Participate in response planning meetings.

j- Lead Incident investigation Teams for any incident occurring during or after the
emergency. Document and review findings with all team members

3. Logistics Section Chief
a. Obtain briefing from the IC.
b. Identify and provide logistics support for planned and expected operations.
c. Coordinate and process requests for additional resources.
e. Assist Officers and Section Chiefs from other functions in resources procurement.
f. Advise on current service and support capabilities.

5. Information Officer
a. Obtain briefing from IC.
b. Establish a single incident information center whenever possible.
c. Identify and communicate public, community, and media concerns to the IC.
d. Respond to special requests for information.

6. Planning Section Chief

Obtain briefing from IC.

Reassign initial response and incident personnel into incident positions as needed.
Assemble information on alternative strategies.

identify need for use of specialized resources.

Advise IC staff of any significant changes in incident status.

Distribute IC’s orders and prepare plans for implementation.

"0 o0 Tw
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7. Other Employees
All employees on duty should be on standby awaiting instructions from the IC. They may be
called on to provide support contacting vendors for supplies, contacting local support groups for
assistance to the general public, provide onsite logistical support to the responders, blocking roads,
assist with evacuations, etc.

No employee or contractor will be asked to provide incident scene support that they are not
comfortable in their ability to perform or have not been specifically trained to perform.

B. Immediate Action Plan i

1. The following outlines the Immediate Action Plan that is illustrated by the response flow diagrams
included in Appendix B. The Immediate Action Plan is divided into three levels which are activated in
response to increased severity of an unanticipated release of H,S at the Plant. The following
procedures are to be used when responding to an H,S release. In the event of activation of an H2S
alarm, the Plant Operator will assess the situation pursuant to Paragraph IV. A above and determine
the appropriate level of response consistent with Immediate Action Plan. Additional or long-term
response actions will be determined on a case-by-case basis, if needed, once the Incident Command
Center (ICC) and System (ICS) are established following the immediate response.

Frontier H,S Contingency Plan 4 May 10, 2011



Level Alarms

Actions

I Continuous
audible alarm
sounded and
flashing blue
lights
activated for
HzS at10
ppm or
greater.

1. The audible signal for a Plant emergency and evacuation is a continuous siren
alarm and a flashing red beacon. An H,S alarm is activated and a blue light flashes
when 10 ppm or greater are detected. The audible alarm and flashing blue lights
are redundant systems which function independently of one another so that should .
one system fail, the other would remain active. These systems incorporate back-
up battery capabilities as recommended in APl RP 55 which insure their operation
in the event of a power failure. A computer in the control room and in the Plant
Operator's office establishes which H,S monitor has activated the alarm and/or
flashing blue beacon. At the initial sound of the intermittent alarm or the flashing
blue beacon, assigned operator will assess the location of the alarm and make an
initial determination of the cause of the alarm. The operator will attempt to rule out
potential false alarms based on sensor malfunction or other conditions and if a
release is detected, he will make a determination of prevailing wind and estimated
magnitude of the release. If the cause of the release is a minor problem such as a
packing or seal leak, the operator will take the necessary steps to correct the
situation and eliminate the source of the release. If necessary, the operator will
make a call to the supervisor on call for back-up. Once the operator has back-up
they will put on a 30 minute self-contained breathing apparatus (SCBA). (There is
one operator at the plant at all times, and at least 13 SCBA devices are located
where they are accessible to the operator.) All other personnel in the Plant
complex shall immediately evacuate the Plant and go to the closest Emergency
Assembly Area (see Appendix D, Map D-1). The operators, using a buddy system
will first help any persons in distress evacuate to the Emergency Assembly Area. If
deemed necessary by the Plant Manager (IC) or Plant Supervisor, local emergency
response service providers will be contacted by Plant personnel designated by the
IC or Plant Supervisor.

2. All entities within the 500 ppm radius of exposure (ROE) will be notified (by
telephone) of a release if the audible alarm is activated at 10 ppm H,S or greater.
Notification will be done by personnel designated by the IC or his designee. The
nature of the release and status of containment will be conveyed. Businesses will
be advised to report the incident to employees working near the Plant and to alert
any third party contractors or service companies working in the Plant vicinity or
imminently scheduled to work in the vicinity of the release. All individuals will be
instructed to leave the area and not to enter/re-enter area until further notice.
There are no known residences within the 500 or 100 ppm ROE. The only
businesses within the 100 ppm ROE are an unmanned compressor station owned
by Mid America Pipeline Company and an unmanned Conoco Phillips Field
Warehouse. In the event of an H,S release, the Conoco Philips Field Warehouse
will be contacted by Frontier personnel, and if individuals are present they will be
advised either to evacuate to an Emergency Assembly Area or to shelter in place,
as deemed appropriate by the IC. Frontier personnel will also make a visual
inspection of the ROE area to insure that no individuals are seen inside the ROE,
and if any are observed, they will be advised to immediately evacuate to the
designated Emergency Assembly area, described above.

3. Wearing the SCBAs, the operator(s) will attempt to fix the cause of the release.
The H,S levels at the Emergency Assembly Area will be monitored with a hand
held or personal monitor. If H,S levels in the Emergency Assembly Areas exceed
10 ppm H,S, everyone will evacuate to an alternate Emergency Assembly Area, as
designated by the IC (See Appendix D, Map D-1).

4. The IC will set up secondary re-entry team(s) with 30 minute SCBAs to re-enter
and resolve the situation. Re-entry will occur in 15 minute shifts at the direction of
the IC until the problem is resolved or the emergency shutdown (ESD) is activated.
If release is resolved and monitored levels in the Plant are less than 10 ppm H,S,
personnel may re-enter the Plant. The OCD shall be notified within four hours of
any release that activates the Plan. If the release is not resolved and H,S levels
continue to increase, Level Il Response is indicated.

Frontier H.S Contingency Plan
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Levels

Alarms

Actions

Continuous
audible alarm
sounded and
flashing blue
lights
activated and
H,S greater
than 20 ppm
measured with
handheld
device

1. The continuous audible alarm and blue flashing lights indicate the detection of H,S
greater than or equal to 10 ppm and the operator(s) have been unable to stop the
release of H,S or level measured with handheld device exceeds 20 ppm. The
audible alarm and flashing lights are redundant systems which function
independently of one ancther so that should one system fail, the other would remain
active. These systems incorporate back-up battery capabilities as recommended in
APl RP 55 which insure their operation in the event of a power failure. A control
panel in the Process Control Room establishes which H,S monitor has activated the
alarm and or flashing blue beacon. If Level || Response is activated, operators will
immediately put on 30 minute SCBAs, and all other personnel in the Plant complex
will put on emergency escape packs (located throughout the plant) and evacuate
using the evacuation routes to the Emergency Assembly Area specified by the IC or
his designee .(see Appendix D Map D-1). The operators, upon suit up with the
SCBAs, will first help any persons in distress evacuate to the Emergency Assembly
Area. See Section IV. F. (see Page12) for a listing of respirator equipment available
at the Plant. If deemed necessary, local emergency response service providers will
be contacted by the IC or his designee.

2. All other entities within the 100 ppm ROE will be contacted by phone and notified
of release and asked to evacuate. The nature of the release and status of
containment will be conveyed. Depending on release status and prevailing wind
conditions, some entities within the 100 ppm ROE may be asked to shelter in place
rather than evacuate. Those entities will be instructed to close any windows and
shut off any air conditioning/heating until further notice. In addition, they will be
instructed to contact other employees/residents not currently present and instruct
them not to enter/reenter the area until further instruction.

3. The LEPC and law enforcement will be contacted by phone and notified of the
release and status of containment. The IC will assign responsibility for notification to
appropriate personnel. There are no known residences within the 100 ppm ROE.
The only businesses are an unmanned compressor station owned by Mid America
Pipeline Company and an unmanned Conoco Phillips Field Warehouse. In the event
of an H,S release, the Conoco Philips Field Warehouse will be contacted by Frontier
personnel, and if personnel are present, they will be advised either to evacuate to an
Emergency Assembly Area or to shelter in place, as deemed appropriate by the IC.
Frontier personnel will also make a visual inspection of the ROE area to insure that
no individuals are seen inside the ROE, and if any are observed, they wili be advised
to immediately evacuate to the designated Emergency Assembly Area as described
above.

4. Operator(s) with 30 minute SCBAs will assess the release and attempt to resolve
it. If after 15 minutes on scene there is no resolution, the operator(s) will notify the
Plant Manager to determine if the emergency shutdown (ESD) should be activated.
5. If monitored H,S levels at the Emergency Assembly Area exceed 10 ppm,
everyone will evacuate to an alternate Emergency Assembly Area, as designated by
the IC.

a) Re-entry will occur in full SCBA and in 15 minute shifts at the direction of the IC
until IC determines problem has been resolved or emergency shut downs (ESDs) are
activated. 5

b) If release is resolved and monitored levels of H,S in the Plant are less than 10
ppm, personnel may return to Plant. The OCD shall be notified within four hours of
any release that activates the Plan. All entities previously notified will be informed
that the release has been resolved and advised of the current monitored H,S levels
at the Plant. ,

c) No resolution requires activation of Level Il Response with notifications and
reporting as per Plan. If the release is not resolved and/or H,S levels continue to
increase, Level Ill Response is indicated.

5. Initiate and maintain a Chronological Record of Events log.

Frontier H.S Contingency Plan
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Level

Alarms

Actions

Continuous
audible alarm
sounded and
flashing blue
lights
activated for
catastrophic
release; red
lights for fire
or explosion

ESD alarm is
a continuous
audible alarm
with flashing

red lights

1. Level lll Response indicated in the event of a catastrophic release; fire; explosion;
a continuous release of maximum volume for 24 hours; or NMAC 19.15.11:
mandatory activation of indication of 100 ppm in any defined public area; 500 ppm at
any public road; or 100 ppm at a distance greater than 3000 feet from the site or the
release. If H,S is at 20 ppm or greater and repair efforts at Level Il have been
unsuccessful, then a Level Ill response may be implemented at the discretion of the
IC. Emergency Shutdown (ESD) procedures will immediately be implemented if a
Level lll Response is initiated.
2. Road blocks will be set up at Conoco Rd and CR 126. (See Appendix D, Map
D-1).
3. All personnel shall have evacuated to a designated Emergency Assembly Area.
Evacuation of all entities within the 100 ppm ROE will have been confirmed. Full
H,S Plan with all notifications and public agency involvement will be implemented.
Notifications to all entities within the 100 ppm ROE will include the nature of the
release and status of containment. Notifications will include but are not limited to the
following:
a) All businesses within the 100 ppm ROE will be instructed to immediately alert
all company personnel, third party contractors and/or services companies working
in the area, and those imminently scheduled to work in the area, of the release
and evacuation status of the Plant. They will be instructed to immediately leave
and/or not enter/reenter the area within the roadblocks until further instruction.
b) All other entities within the 100 ppm ROE will be instructed to immediately
shelter in place, if appropriate, based on the source of the release and the wind
direction. Those entities will be instructed to close any windows and shut off any
air conditioning/heating until further notice. In addition, they will be instructed to
contact other employees/residents not currently present and instruct them to not
enter/reenter the area until further instruction. ‘
¢) The IC will make the decision based on, but not limited to, H,S concentration
and wind direction, whether a safe evacuation can be implemented, and
recommend an evacuation route.
There are no known residences within the 100 ppm ROE. The only businesses
within the 100 ppm ROE are an unmanned compressor station owned by Mid
America Pipeline Company and an unmanned Conoco Phillips Field Warehouse. In |
the event of an H,S release, the Conoco Philips Field Warehouse will be contacted
by Frontier personnel, and if personnel are there, they will be advised either to
evacuate to an Emergency Assembly Area or to shelter in place, as deemed
appropriate by the IC. Frontier personnel will also make a visual inspection of the
500 ppm ROE area to insure that no individuals are seen inside the ROE, and if any
are observed, they will be advised to immediately evacuate to the designated
Emergency Assembly area, described above.
4. If escaping vapors have ignited, the vapors should be allowed to continue to burn
unless the fire endangers personnel, other property, or other equipment.
5. When applicable, maintain communication with the Plant Manager, or his
designee, to keep him up-to-date of the situation and the action taken prior to his
arrival at the location.
6. Initiate and maintain a Chronological Record of Events log.
7. Within one hour after the activation of the H,S Plan, begin agency notifications by
calling OCD and National Response Center (NRC).
8. Establish media staging area adjacent to the Emergency Assembly Area and
direct all media to it.
9. Once resolved and monitored levels in the Plant and at Emergency Assembly
Area are less than 10 ppm, roadblocks will be removed, and all entities within the
100 ppm ROE will be allowed to return. All entities previously notified will be
informed that the release has been resolved and advised of the current monitored
H,S levels. ;
10. Monitoring will continue after problems are abated, at the direction of the Plant
Manager
11. Agency reports to be submitted as required.
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C. Telephone Numbers and Communication Methods

1. Emergency Services

AGENCY

TELEPHONE #

Lovington Fire Department

(575) 369-2359

Maljamar Fire Department

(575) 676-4100

Artesia Fire Department

(575) 746-5050

Hobbs Fire Department

(575) 397-9308

Loco Hills Fire Department

(575) 677-2349

Ambulance Services Hobbs (575)397-9308
Artesia (575) 746-5050

Carlsbad (575) 885-2111

Lovington (575) 396-2359

Hospitals

Artesia General

(575) 748-3333

Carlsbad Medical Center

(575) 887-4100

Lovington-Nor Lea

(575) 396-6611

Hobbs- Lea Regional

(575) 392-6581

Lubbock University Medical Center (UMC)
Level | Trauma Center

(806)775-8200

State Police (HMER) Eddy County

(575) 885-3137

Poison Control (Albuguergue)

(800) 222-1222

Helicopter Services

Lifeguard (Albuguerque)

 1-888-866-7256

Southwest Medivac (Hobbs)

1-800-971-4348

AeroCare (Lubbock)

1-800-823-1991

Air Med (Eil Paso)

(915) 772-9292

2. Government Agencies

AGENCY

TELEPHONE #

Oil Conservation Division, Santa Fe, NM (OCD)
Oil Conservation District Office (Artesia)
Air_Quality Bureau, Santa Fe, NM

(505) 476-3440
(575) 748-1283
(505) 827-1494

US BLM (Carlsbad District Office)

(575) 887-6544

Local Emergency Planning Committee (LEPC)

(575) 887-9511

National Response Center (NRC)

1-800-424-8802

3. Operators and Contractors

COMPANY SERVICE CONTACT PHONE
B&H Construction Construction/Maint. Mike Wright 505-887-9755
Cooper Cameron Valves Valve Repair Dean Bohannon 432-362-1151

Cubix Corp.

Emissions Testing

Marc McDaniel

512-243-0202

Desert X-Ray

X-Ray Services

Elic Brymer

432-363-0669

E. D. Walton Const.

Construction Services

Wade Lancaster

800-657-9190

Environmenta! Plus

Spill Remediation

Gabino Rosa

505-394-3481

Ferguson Const. Construction Services Mark Wieser 505-396-3689
Fite Fire & Safety Safety Services Tim Nolen 432-689-6492
Gandy Corp. QOilfield Service Larry Gandy 505-396-4948
Hanover Compression Compression Service Vicki Egan 281-447-8787
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Hughes Services Vacuum Service Donnie Mathews 505-677-3113
Industrial Insulation Insulation Service Scott Fulton 432-332-8203
Kenemore Welding Welding Service George Kenemore 505-676-2332

Mark’s Crane & Rigging Crane Services David Landreth 432-337-1538
Mobile Labs Laboratory Service Jenny Linley 432-337-4744
Permian Valve Repair Valve Repair Raymond Tucker 432-381-1313
Plant Maint. Services Chemical Cleaning Dale Carter 432-580-5900
BJ-Coiltec Nitrogen Services Stephen Baugh 432-683-1887
Smith & Son’s Construction Service Randy Smith 505-397-1852
Southwest Safety Safety Services Scott Magness 505-392-8080
TWS, Inc. Crane, Man Lift Service Randy Gandy 505-398-3811

4. Public

N/A There are no residences within the 100 ppm ROE. The plant is located in a very isolated area.

5. Frontier Internal Call List

NAME TITLE Office # Cell # Home #
Maljamar Plant Control Room | (575) 676-2400
24 Hour Emergency Number (800) 503-5545
Mike Hicks President (918) 388-8417 | (918) 699-5738
John Prentiss Plant Manager/Incident (675) 676-3528 | (575) 706-6983 | (575) 885-1265
Commander
Joe Ysusi Manager, Compliance (575) 676-3505 | (575) 706-9670 | (575) 746-2213
Safety Officer

Steve Maker

Operations Section Chief

(575) 676-3502

(575) 361-3108

(575) 396-3771

Rudy Lizardo

Maintenance Foreman,
Planning Section Chief

(575) 676-3504

(5675) 361-0135

(575) 396-3771

Jerry Wright

Measurement Foreman,
Information Officer

(575) 676-3506

(5675) 361-0154

(675) 396-5556

Joe Calderon

Field Foreman, Logistics
Section Chief

(575) 676-3506

(575) 361-0148

(575) 885-3504
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6. Frontier Field Services, LLC will use 2-way radios and telephones to communicate
internally. Telephone will be used for external communication. Land lines and high speed internet
access are available at the plant office.

D. Location of Nea(by Residences, Roads, and Medical Facilities
1. There are no residences are located within the ROE of the Plant.

2. The following roads are located within the ROE:
a) Various lease roads.
b) Conoco Phillips Field Warehouse service roads
c) Mid America Pipeline Compressor Station service roads

3. The following facilities are located within the ROE of the Plant:
a) Mid America Pipeline Compressor Station
b) Conoco Philips Field Warehouse
The Mid America Compressor Station is an unmanned facility. The Conoco Philips Field
Warehouse has no employees who regularly work at that facility. In the event of an H2S release,
Conoco Philips will be contacted by Frontier personnel identified by the IC or his designee. If
personnel are there, they will be advised to evacuate or shelter in place as deemed appropriate the
IC.

4. There are no medical facilities located within the ROE.
5. In addition to notifying the facilities listed above, Frontier personnel will make a
visual inspection of the ROE area to insure that no individuals are seen inside the

ROE, and if any are observed, they will be advised to immediately evacuate to the designated
Emergency Evacuation Area, described above.
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E. Evacuation Routes, Emergency Assembly Areas, and Road Block
Locations

1. The Maljamar Gas Plant Measurement office will serve as the Communication Center during the
response to an H,S release. If this location must be evacuated, the secondary staging area located at
the intersection to Conoco Road and CR 126A will be used to direct activities, utilizing cell phones and
company radios. Personnel not directly involved in the response will be instructed to refrain from using
company mobile phones, hand held radios and telephones during a response.

2. Evacuation Routes and Emergency Assembly Areas are depicted on Map D-1 in Appendix D.

3. Pre-planned road block locations are designated near the Emergency Evacuation areas on County
Road 126 and Conoco Road and are depicted on Map D-1 in Appendix D. Each location will have pre-
positioned, portable road barriers with lights. The locations will have flashing lights and warning signs.
The IC will designate a representative to staff each of the roadblocks. If deemed necessary by the IC,
the State or Local Police will be asked to assist with maintaining the roadblocks.

F. Monitoring Equipment, Alarm Systems, Safety Equipment, and Supplies Available

1. EMERGENCY SHUTDOWN SYSTEM (ESD): There are 12 ESD manual stations located at various
points in the facility. See Maps A-2 and A-3 in Appendix A. The Plant ESD can be activated at any time
by any employee or at the direction of the IC.  If a Level Ill Response is initiated, then ESD will
immediately be activated.

When any one of the 12 manual stations is activated, the system will be shutdown and the natural gas
inlets and outlets will be blocked. The operators are also able to auto close the one (1) main block valve
on the incoming gas line to the Plant. Activating these should allow the plant to avoid a Level il
response. The IC can send trained personnel to designated off-site manual block valves. There are
also various methods to shut down gas flow at the various wellheads and incoming gathering lines.
These can and would be evaluated on a case by case basis. Designated employees will have remote
access to the plant controls including ESD capabilities.

2. PLANT ALARMS, VISIBLE BEACONS & WIND INDICATORS: Colored beacons, horns, and wind
direction indicators are located in various locations throughout the Plant and are depjcted in Appendix A
on Map A-2.

Wind direction indicators are installed throughout the plant. At least one wind direction indicator can be
seen at any location within the Plant complex, as well as from any point on the perimeter of the plant.
There are 5 windsocks located at the Plant.

3. GAS DETECTION EQUIPMENT: The Plant uses Otis Notis Stand Alone fixed H,S Sensors. These
sensors are part of a fixed point monitoring system used to detect the presence of hydrogen sulfide in
ambient air. The blue flashing beacon is activated at H,S concentrations of 10 ppm or greater. The horn
is also activated with a continuous alarm at H,S concentrations of 10 ppm or greater. The fixed
hydrogen sulfide monitors are strategically located throughout the Plant to detect an uncontrolled
released of hydrogen sulfide. The Plant operators are able to monitor the H,S levels of all the Plant
sensors on the control monitor located in the control room. In addition, select employees can access
this information remotely. These sensors are located on the plot plan in Appendix A, Maps A-2 and A-
3. These sensors all have to be acknowledged and will not clear themselves. This requires immediate
action for any occurrence or malfunction. The Plant sensors have battery backup systems and are
calibrated monthly. Audible alarm systems are also calibrated monthly.

Handheld gas detection monitors are available to plant personnel to check specific areas and
equipment prior to initiating maintenance or working on equipment. There are 4 handheld monitors and
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each individual is assigned a personal H,S monitor. The handheld gas detection devices are RKI GSX-
2900 4-way monitors. The detectors have sensors for oxygen, LEL (lower explosive limit hydrocarbon
atmospheres), hydrogen sulfide, and carbon monoxide. They indicate the presence of H,S with a
beeping sound at 10 ppm. The beeps change in tone as H,S increases to 20 ppm. The personal
monitors are set to alarm (beep) at 10 ppm with the beeps becoming closer together as the H,S
concentration increases to 20 ppm. Both the handheld and personal monitors have dlgltal readouts of
H>S ppm concentration.

The compressor building has two methane sensors; one sends a call out at the 30% lower explosive
limit (LEL); the second shuts the compressors down at 50% LEL. The methane sensors are visual and
audible alarms. The compressor building also is equipped with fire eyes that will also shut the units
down. The four product pumps also have LEL sensors.

4. RESPIRATORS: The facility has 13 Drager 30-minute self-contained breathing apparatus (SCBA)
respirators and 6 Scott 5-minute escape packs strategically located throughout the Plant. There are
also 2 emergency packs with supplied air lines distributed throughout the plant. The respirator
locations are identified in Appendix A on Map A-2. All Plant personnel are certified to use the self-
contained breathing apparatus (SCBAs) respirators and emergency packs.

5. FIRE FIGHTING EQUIPMENT: The Plant personnel are trained only for insipient stage fire fighting.
The fire extinguishers located in the Plant process areas, compressor buildings, process buildings,
and company vehicles are typically an Ansul 30# ABC dry chemical fire extinguisher. See Appendix A,
Map A-3 for location. The Plant does not have a fire water system, only a utility water system that is not
designed for fire fighting.

¢ 6. TRAFFIC CONTROL KIT: The Plant has a Traffic Control Kit located in the office which contains
the necessary equipment to initiate and maintain traffic control.

7. FIRST AID EQUIPMENT LOCATIONS:
a) First Aid Kits are located at the following locations:
s Control Room
o Office
b) Eye Wash stations are located at the following locations:
e Lab
o Office
¢ Engine Buildings, Maintenance Shop, Welding Shop

8. PERSONAL H,S MONITORS: All Frontier personnel assigned to the Plant and associated field
personnel are issued and required to use personal H,S monitors while on duty.

10. SIGNS and MARKERS: The Plant has warning, caution and notice signs indicating the presence of
“H,S/Poisonous Gas” and high pressure gas at the entrance to the Plant. Emergency response phone
numbers are posted at the entrance to the Plant. Signs are located at the Plant gate entrance indicating
that all visitors are to sign in.

Frontier H.S Contingency Plan 12 May 10, 2011



V. Characteristics of Hydrogen Sulfide (H,S), Sulfur Dioxide (SO;) and Carbon Dioxide
(CO,) [NMAC 19.15.11.9.B(2)(b)] [API RP-55 7.4 b.]

A. Hydrogen Sulfide (H,S): Hydrogen Sulfide (H,S): The proposed inlet gas streams into the Plant will
contain a maximum of 1,800 ppm (or 0.18 mole percent) of hydrogen sulfide based on data generated
from the sampling of the inlet gas at least daily. Hydrogen sulfide is a colorless, toxic and flammable
gas, and has the odor of rotten eggs. Hydrogen sulfide gas is heavier than air. Hydrogen sulfide
presents a significant health hazard by paralyzing the respiratory system resulting in serious injury or

death.
Hydrogen Sulfide Properties and Characteristics
CAS No. 7783-06-4
Molecular Formula H,S
Molecular Weight 34.082 g/mol

Ceiling Concentration

20 ppm (OSHA)

Ceiling Peak Concentration

50 ppm (OSHA)

Threshold Limit Value (TLV)

15 ppm (ACGIH)

Time Weighted Average (TWA)

10 ppm (NIOSH)

Short Term Exposure Level (STEL)

15 ppm (ACGIH)

Immediately Dangerous to Life or Health (IDLH) | 100 ppm
Specific Gravity Relative to Air (Air=1.0) 1.189
Boiling Point -76.5F
Freezing Point -121.8F
Vapor Pressure 396 psia
Autoignition Temperature 518F
Lower Flammability Limit 4.3%
Upper Flammability Limit 46.0%
Stability Stable
pH in water 3
Corrosivity Reacts with metals, plastics, tissues and nerves
Physical Effects of Hydrogen Sulfide
Concentration
ppm % Physical Effects
1 0.00010 | Can be smelled (rotten egg odor)
10 0.0010 | Obvious & unpleasant odor; Permissible exposure level; safe
for 8 hour exposure
20 0.0020 | Acceptable ceiling concentration
50 0.0050 | Loss of sense of smell in 15 minutes
100 0.0100 | Immediately dangerous to life and health(IDLH) loss of sense
of smell in 3-15 minutes; stinging in eyes & throat; Altered
breathing
200 0.0200 | Kills smell rapidly; stinging in eyes & throat
500 0.0500 | Dizziness; Unconscious after short exposure; Need artificial
respiration
700 0.0700 | Unconscious quickly; death will result if not rescued promptly
1000 0.1000 | Instant unconsciousness; followed by death within minutes

B. Sulfur Dioxide (SO,): Sulfur dioxide is produced as a by-product of H,S combustion at the flare. The
flare unit receives the residual hydrogen sulfide and carbon dioxide stream that is routed from the
amine unit. It is colorless, transparent, and is non-flammable, with a pungent odor associated with
burning sulfur. Sulfur dioxide is heavier than air, but will be picked up by a breeze and carried
downwind at elevated temperatures. Sulfur dioxide can be extremely irritating to the eyes and mucous
membranes of the upper respiratory tract.
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Sulfur Dioxide Propertiés & Characteristics

CAS No. 7446-09-5
Molecular Formula SO,
Molecular Weight 64.07 g/mol

Permissible Exposure Limit (PEL)

5 ppm(OSHA)

Time Weighted Average (TWA)

2 ppm(ACGIH)

Short Term Exposure Level (STEL)

5 ppm(ACGIH)

Immediately Dangerous to Life and Health (IDLH) 100 ppm

Specific Gravity Relative to Air (Air = 1.0) 2.26
Boiling Point 14°F
Freezing Point -103.9°F
Vapor Pressure 49.1 psia
“Autoignition Temperature N/A
Lower Flammability Limit N/A
Upper Flammability Limit N/A
Stability Stable
Corrosivity Could form an acid rain in agueous solutions
Physical Effects of Sulfur Dioxide
Concentration Effect
1 ppm Pungent odor, may cause respiratory changes
2 ppm Permissible exposure limit; Safe for an 8 hour exposure
3-5 ppm Pungent odor; normally a person can detect sulfur
dioxide in this range
5 ppm Short Term Exposure Limit (STEL); Safe for 15 minutes
' of exposure
12 ppm Throat irritation, coughing, chest constriction, eyes tear
and burn
100 ppm Immediately Dangerous To Life & Health (IDLH)
150 ppm So irritating that it can only be endured for a few minutes
500 ppm Causes a sense of suffocation, even with first breath
1,000 ppm Death may result unless rescued promptly.
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C. Carbon Dioxide (CO,): The proposed inlet streams into the Plant will contain a maximum of 11,105
ppm {or 1.1105 mole percent) of carbon dioxide based on data generated from the sampling of the
inlet gas at least daily. Carbon dioxide gas is colorless, odorless and non-flammable and is heavier

than air.
Carbon Dioxide Properties & Characteristics
CAS No. 124-38-9
Molecular Formula CcoO,
Molecular Weight 44.010 g/mol
Time Weighted Average (TWA) 5,000 ppm
Short Term Exposure Level (STEL) 30,000 ppm
Immediately Dangerous to Life and Health (IDLH) 40,000 ppm
Specific Gravity Relative to Air (Air = 1.0) 1.5197
Boiling Paint -109.12°F
Freezing Point -69.81°F
Vapor Pressure ‘ 830 psia
Autoignition Temperature N/A
Lower Flammability Limit N/A
Upper Flammability Limit N/A
Stability Stable
pH in Saturated Solution 3.7
Corrosivity dry gas is relatively inert & not
corrosive; can be corrosive to
mild steels in aqueous solutions

Physical Effects of Carbon Dioxide

Concentration Effect
1.0% Breathing rate increases slightly
20% Breathing rate increases to 50% above normal level.
Prolonged exposure can cause headache, tiredness
3.0% Breathing rate increases to twice normal rate and

becomes labored. Weak narcotic effect. Impaired
hearing, headache, increased blood pressure and pulse
rate

4-5% Breathing increases to approximately four times normal
rate, symptoms of intoxication become evident, and slight
choking may be felt

5-10% Characteristic sharp odor noticeable. Very labored
breathing, headache, visual impairment, and ringing in the
ears. Judgment may be impaired, followed within minutes
by loss of consciousness

10 -100 % Unconsciousness occurs more rapidly above 10% level.
Prolonged exposure to high concentrations may
eventually result in death from asphyxiation
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D. Radii of Exposure [NMAC 19.15.11.7.K]
The basis for worst case scenario calculations is as follows:

eThe hydrogen sulfide content of the inlet natural gas stream into the Frontier Maljamar Gas Plant is
variable, ranging up to 1800 parts per million (ppm) or 0.18 mole percent as determined from average
daily inlet gas analyses.

The plant has a maximum daily (24 hour) processing volume of 60 MMSCF.

eThe worst case scenario ROE also assumes an uncontrolled instantaneous release of the entire 24-
hour throughput from the inlet contactor at the facility. Because the Plant is a throughput process

. plant, it is impossible that the entire 24-hour throughput volume of the Plant could be released
instantaneously as is assumed in the worst case scenario calculations of the ROE. However, to

-comply with NMAC 19.15.11, that assumption is the worst case scenario in the formulas and
calculations are provided here and in Appendix C.

It should further be noted that the reason this rate, used as worst case, could not ever be released over
a 24-hour period is the Plant's emergency shutdown (ESD) systems would be activated. The ESD
would prevent the flow of gas into the Plant in the event of an emergency. Appendix C contains the
ROE calculation and a map (C-1) showing the ROE around the Plant.

The formulas for calculating the 100 ppm and the 500 ppm radii of exposure are as follows:

100 ppm ROE Calculation (as per 19 NMAC 15.11.7.K.1):

L (0.6258)
X=[(1.589)(hydrogen sulfide concentration)(Q)]

500 ppm Radius of Exposure Calculation (as per 19 NMAC 15.1 1.7.K.2):

' (0.6258)
X=[(0.4546)(hydrogen sulfide concentration)(Q)]

Where: :
X = radius of exposure in feet
“hydrogen sulfide concentration” = the decimal equivalent of the mole or volume fraction of hydrogen
sulfide in the gaseous mixture
Q = Escape rate expressed in cubic feet per day (corrected for standard conditions of 14.73 psi
absolute and 60 degrees Fahrenheit)

Amine Unit (Facility)
500-ppm ROE 862 feet
100-ppm ROE 1887 feet

Both the 500 ppm and the 100 ppm radii of exposure for the facility are shown on Map C-1 of Appendix
C. This ROE pattern is designed to include the 100 and 500 ppm radii for a potential worst case failure.

VL. Facility Description, Maps, and Drawings
[NMAC 19.15.11.9.B(2)(c)] [API RP-55 7.4 c.]
A. Maljamar Processing Plant Description of Operations: The primary function of the plant is to
remove H,S and CO, from sour field gas so that the gas can meet pipeline specifications. The plant has
been designated a primary Standard Industrial Classification (SIC) Code of 1311. The operation of the
Frontier Maljamar Gas Plant is intended to process up to 60 MMSCFD of gas. The facility is authorized to
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operate continuously (8760 hr/yr) at design maximum capacity processing rates with a cap of five tons
per day of sulfur emissions. The gas is treated to remove acid gas components, dehydrated to remove
water and processed to remove heavy (liquid) hydrocarbons from the gas stream. Several plant systems
are involved in performing these functions.

The amine unit is designed to remove acid gas components (carbon dioxide, hydrogen sulfide and
mercaptans) from the natural gas stream. These components are removed from the natural gas because
they are corrosive, hazardous to health, and reduce the heating value of the natural gas stream. In
addition, the carbon dioxide can freeze in the cryogenic unit forming dry ice and forcing the shutdown of
the facility. This process is known as the gas sweetening process. The acid gas removed by the amine
unit is routed to the flare for incineration.

Molecular sieve dehydration is used upstream of the cryogenic processes to achieve a -150°F dew point.
The process uses two molecular sieve vessels with one vessel in service absorbing moisture from the gas
stream and the other vessel in the regeneration mode. The cryogenic unit is designed to liquefy natural
gas components from the sweet, dehydrated inlet gas by removing work (heat) from the gas by means of
the turbo expander. The cryogenic unit recovers natural gas liquids (NGL) by cooling the gas stream to
extremely cold temperatures (-150°F) and condensing components such as ethane, propane, butanes
and heavier hydrocarbons. Once the sweet, dry gas (essentially 100 % methane) exits the cryogenic unit,
it needs to be recompressed to approximately 600 - 700 psi before the gas is sent to the main
transportation pipeline. This is accomplished with one 2500 horsepower electric drive compressor and two
combined 2300 horsepower gas driven compressors.

B. Map of Plant -
See Appendix A, Map A-1

VII. Training and Drills
[NMAC 19.15.11.9.B(2)(d)] [AP! RP-55 7.4 d]

A. Responsibilities and Duties of Essential Personnel

Please See Section IV. Emergency Procedures (Page 2) for a detailed listing of responsibilities of
essential personnel during a response. Personnel responsible for implementing this plan shall be
trained on their duties and responsibilities related to this plan during the annual on-site or table top
training exercises. All Plant personnel, visitors, and contractors must attend a Plant overview
orientation prior to obtaining permission to enter the Plant. A refresher course on this training is
required annually for all persons. This training also complies with the requirements of the Frontier
Field Services, LLC Corporate Safety Program.

B. On-site or Classroom Drills

Frontier Field Services, LLC may use table top exercises as well as hands-on emergency response
training methods. Training and drills in emergency response procedures help ensure personnel are
adequately prepared to handle most emergency situations. Frontier personnel will be trained on the
H,S Incident Response Plan and procedures annually. Everyone’s role and responsibilities will be
covered. The need for emergency preparedness will be emphasized through the use of drills and
other exercises that simulate an emergency in which personnel perform or demonstrate their roles in
the emergency. These drills can be either “table-top” discussions or realistic drills in which equipment
will be deployed and contractors will participate. Frontier Field Services, LLC shaII conduct a table top
exercise annually at a minimum,

C. Notification and Training of Others on Protective Measures in Emergency
Situations
At the time of submission of this plan there are no residences within the 100 ppm ROE. However, in
the event of a release, Frontier personnel will make a visual inspection of the ROE area to insure that
no individuals are seen inside the ROE, and if any are observed, they will be advised to immediately
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evacuate to the designated Emergency Evacuation Area. Businesses located within the 100 ppm
ROE include an unmanned Mid America Pipeline Company Compressor Station and a Conoco
Phillips Field Warehouse. The Conoco Phillips Warehouse has no employees who regularly work at
that facility. Conoco Philips personnel will, however, be invited to participate in and/or observe annual
drills where they will be briefed on notification, evacuation and shelter in place plans such as shutting
off any air conditioning/heating units until they are notified that it is safe. The Conoco Philips Field
Warehouse will be contacted by Frontier personnel in the event of a release.

D. Training and Attendance Documentation
All training and drills will be documented. Documentation of the training, drills and
reviews will be on file at the Frontier Field Services office at the Maljamar Plant
Documentation shall include sign in sheets, synopsis of the training conducted, and an
after action review of the training.

E. Briefing of Public Officials on Evacuation and Shelter in Place Plans
Local law enforcement, first responders, and fire personnel will also be invited to participate and/or
observe annual drills, as well as being briefed on notification, evacuation, and shelter in place plans.

VIll. Coordination with State Emergency Plans
[NMAC 19.15.11.9.B(2)(e)]
A. Oil Conservation Division (OCD)
OCD will be notified with an automatic email to the District Il ofﬂce advising of the activation of the H,S
Contingency Plan if any of the alarms are activated at 10 ppm H,S or greater. In the event of a power
failure, a phone call will be made within four hours. All subsequent paperwork will be filed in a timely
fashion.

B. New Mexico State Police/ New Mexico Hazardous Materials Emergency Response

Plan

The New Mexico State Police are responsible for overall scene management and coordination of all
resources. A designated Emergency Response Officer (ERO) will establish the National Interagency
Incident Management System (NIHIMS) Incident Command System (ICS) as the Incident Commander
(IC) and be responsible for management of all response resources on scene. Off-scene coordination
of response resources will be handled through designated Headquarters Emergency Response
Officers. Law enforcement-related activities will be coordinated by State Police.

IX. Plan Activation ,

[NMAC 19.15.11.9.C] [API RP-55 7.4 d]

A. Activation Levels
Level |- Continuous audible alarm sounded and/or flashing blue beacons activated for H,S greater
than or equal to 10 ppm
Level Il — Continuous audible alarm sounded and/or flashing blue beacons activated for H,S greater
than or equal to 10 ppm and H2S release unable to be resolved or level of H2S in excess of 20 ppm
measured with handheld detection devices.
Level llI-Catastrophic release; fire; explosion; a continuous release of maximum volume for 24 hours;
or NMAC 19.15.11: mandatory activation of indication of 100 ppm in any defined public area; 500 ppm
at any public road; or 100 ppm at a distance greater than 3000 feet from the site or the release.

B. Events that Could Lead to a Release of H,S
¢ Inlet and plant piping failure
e Amine still failure
¢ Flange/gasket leaks on inlet and plant piping
« Valve packing
o Failure of flare to ignite

Frontier H.S Contingency Plan 18 May 10, 2011



X. Submission of H,S Contingency Plans
[NMAC 19.15.11.9.D] -
A. Submission .
1. Frontier Field Services, LLC has submitted this H,S Contingency Plan to the OCD.

B. Retention
1. Frontier Field Services, LLC shall maintain a copy of the contingency plan at the Maljamar Gas Plant
and at Frontier Field Services Headquarters office in Tulsa Oklahoma. The plan shall be will be
submitted to the OCD and will be readily accessible for review by the OCD at the facility upon request.

C. Inventory
1. Frontier Energy Company will file an annual inventory of wells, facilities and operations for which
plans are on file with the OCD, to the Local Emergency Planning Committee (LEPC) and the State
Emergency Response Commission as per NMAC 19.15.11.
2. The inventory shall include the name, address, telephone number, and point of contact for all
operations in which plans are on file.

Frontier H,S Contingency Plan 19 May 10, 2011
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Appendix A — Facility Maps and Drawings

Map A-1: Facility Map
Map A-2: Alarm and Monitor Locations
Map A-3: Safety and Fire Equipment Locations
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Appendix B — Response Flow Diagrams




LEVEL | RESPONSE

H,S detected at levels greater than or

equal to 10 ppm:

Continuous audible alarm and

flashing blue lights

Y

¢ Evacuate all personnel to appropriate Emergency

Assembly Area

repair leak

area

Notify Frontier Management

Assign operators to suit up in SCBA
Notify all entities in the 500 ppm ROE
Operators wearing SCBA will attempt to locate and

Rotate Operators in 15 minute shifts
o If H.;S levels exceed 10 ppm in Emergency Assembly
Area relocate to an Alternate Emergency Assembly

) 4

¢ If H;S levels exceed 20 ppm proceed to

Level Il response

Frontier H,S Contingency Plan

M 4

Once resolved and
monitored levels in Plant
are less than 10 ppm H,S:
return to plant and
continue to monitor

S

May 10, 2011




LEVEL Il RESPONSE

H,S detected greater than or equal to
20 ppm or Level | release not
resolved: continuous audible alarm
and flashing blue lights

A 4

e Operators put on SCBA

e Others put on Emergency Respirators

s Evacuate all personnel from plant to designated
Emergency Assembly Area '

e Assign operators to suit up in SCBA

¢ Notify entities in the 100 ppm ROE to shelter in place or
evacuate depending on weather and release conditions
(IC determines this ) if perimeter alarms are activated

e Operators wearing SCBA attempt to locate and repair AR
leak N
¢ Rotate Operators in 15 minute shifts N
¢ Re-entry will occur for 45 minutes or until the IC \\\
determines the ESD must be activated .
* Notify LEPC .
o If H;S levels exceed 10 ppm in Emergency Assembly \\\
Area relocate to an alternate Emergency Assembly MY
Area 4 /]

Once resolved and

monitored levels in Plant
are less than 10 ppm H,S:
return to plant and
continue to monitor

e If H;S levels exceed 20 ppm and repair efforts are
unsuccessful, worst case scenario and/or
catastrophic release have occurred then implement
Level 3 response

Froniter H,S Contingency Plan B-2 May 10, 2011



LEVEL Il RESPONSE

H,S detected greater than 20 ppm:
continuous audible alarm and flashing
blue lights
repair efforts are unsuccessful, worst
case scenario and/or catastrophic
release have occurred

A

¢ Set up road blocks on Conoco Rd and CR 126
¢ Confirm all personnel have evacuated the 500 ppm
ROE L
¢ Instruct all personnel in the 100 ppm ROE to ~.
evacuate to Emergency Asembly Area or shelter in N
place as determined by the IC ~.
¢ If vapors have ignited, continue to let burn unless RN
fires endanger personnel A
Initiate a chronological record of events A
e Within one hour of activation of the plan notify / e
NMOCD and the NRC Once resolved and
» Establish a Media staging area monitored levels in Plant
¢ Submit agency reports as required ‘ re less than 10 ppm H,S:

return to Plant

continue to monitor

/ I

Froniter H;S Contingency Plan = B-3 May 10, 2011




Appendix C — ROE Calculations

ROE Calculations Worksheet
Map C-1: Facility ROE



The radius of exposure is calculated using the following equations:

100 ppm ROE calculation (as per 19 NMAC 15.11.7.K.1})
X1o0ppm = [(1.589)(Concys)(Q)]4(0.6258)

500 ppm ROE calculation (as per 19 NMAC 15.11.7.K.2)
Xs00ppm = [(0.4546)(Concy)(Q)]*(0.6258)

Where:

X = radius of exposure (ft)
Congy;s = the decimal equivalent of the mole or volume fraction of H,S in the gas
Q = daily plant throughput corrected to standard conditions (SCFD)

Piant parameters

50 MMSCFD = £60000000' SCFD
800 ppm = 048 %=

3 fraction

ROE calculation:

X100ppm = [(1.589)*(0.0018)*(60000000)]*(0.6258)
X100ppm = 1887 ft = 0.36 miles
Xs00ppm = [{0.4546)*(0.0018)*(60000000)])*(0.6258)

Xs00ppm = 862 ft = 0.16 miles

Appendix C ROE Calculations for Maljamar Gas Plant
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Appendix D — Emergency Assembly Areas and Evacuation
Routes

Map D-1:  Evacuation Route and Emergency Assembly Area Locations
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Appendix E — Distribution List



APPENDIX E — H,;S Contingency Plan Distribution List

New Mexico Oil Conservation Division
1625 N. French Drive
Hobbs, NM 88240

New Mexico Department of Public Safety
5100 Jack Gomez Blvd.
Hobbs, NM 88240

Lea Co. Local Emergency Planning Committee
100 North Main
Lovington, NM _88260

Artesia Fire Department
309 North 7th Street
Artesia, NM 88210-1913

Hobbs Fire Department
301 E White Street
Hobbs, NM 88240

Lea County Sheriff’s Department
215 E. Central
Lovington, NM 88260

Maljamar Gas Plant
1001 Conoco Rd.
Maljamar, NM 88264

Frontier Field Services LLC Main Office
4200 Skelly Drive, Suite 700
Tulsa, OK 74135

Conoco Phillips Lovington Office for Conoco Phillips Field Warehouse

29 Vacuum Complex Lane
Lovington, NM 88260

Mid America Pipeline Company LLC for Mid America Compressor Station

P.O. Box 4018
Houston, TX 77210

Frontier H2S Contingency Plan

E-1

May 10, 2011



Chavez, Carl J, EMNRD

From: Alberto A. Gutierrez, RG [aag @ geolex.com]

Sent: Thursday, March 24, 2011 10:09 PM

To: Chavegz, Carl J, EMNRD

Cc: Sanchez, Daniel J., EMNRD; VonGonten, Glenn, EMNRD; Hill, Larry, EMNRD; Dade, Randy,
EMNRD; 'Prentiss, John'; 'Franzen, Matthew'

Subject: RE: Frontier Maljamar Gas Plant Lea County (GW-020) Frontier Letter w/ Attached Rule 118

H2S CP for OCD Records

Mr. Chavez:

Thanks for your email regarding Frontier’s Rule 118 plan for the Maljamar Plant and you are correct, you will
have the updated H2S CP pursuant to Rule 11 for that plant well before your August 11, 2011 deadline.

In reply to your inquiry regarding the Empire Abo Gas Plant (GW-022), Frontier is in receipt of your letter also
and you will receive an updated plan for that facility as well before the August 11, 2011 deadline. T will be in
touch with you shortly regarding the anticipated submittal date for both plans.

Call me if you have questions.

Regards
Alberto

Alberto A. Gutiérrez, RG

Geolex, Inc®

500 Marquette Avenue, NW Suite 1350
Albuquerque, NM 87102

505-842-8000 Ext. 105

505-842-7380 Fax

PRIVILEGED & CONFIDENTIAL

This message and attachment(s) contain confidential information belonging to the sender which is intended for the sole use of the
individual(s) or entity named above. If you receive this message in error, you are hereby notified that any disclosure, copying,
distribution, resending, forwarding or taking of any action in reliance on the contents of this email and/or any attachment(s) is
strictly prohibited. If you have received this message in error, please notify the sender via return email and permanently delete this
message and any attachment(s) from any computer(s).



field services, lic

southerm ute indian tribe

March 17,2011

Mr. Daniel Sanchez

Acting Division Director

NM 0il Conservation Division FIRST CLASS MAIL

1220 South St. Francis Drive RETURN RECEIPT REQUESTED
Santa Fe, NM 87505

RE: FRONTIER FIELD SERVICES, LLC MALJAMAR GAS PLANT H,S CONTINGENCY PLAN
STATUS — YOUR LETTER OF MARCH 1, 2011

Dear Mr. Sanchez:

We are in receipt of your letter of March 1, 2011 regarding the requirements under current OCD rules
regarding flaring/venting pursuant to §19.15.7.37 et seq. NMAC and rules (gertaining to H,S under
§19.15.11 et seq. NMAC. Our consultant, Alberto Gutiérrez (Geolex, Inc.”) spoke with Carl Chavez of
your office on March 10, 2011, to clarify the applicability of above referenced OCD rules to our facility
and I am writing this letter to confirm our understanding based on that conversation and the status of
our plant.

Frontier’s Maljamar plant operates under NMED Title V Air Quality Permit Operating Permit P123R1
and NSR Air Quality Permit 0319-M7-R3 which allow for the flaring of up to 5 tons of sulfur per day
with a maximum throughput of 60MMCFD. We also operate under OCD discharge plan GW-020. We
understand that while we operate in compliance with these permits which explicitly allow flaring as
described above we are not subject to the requirements of §19.15.7.37 et seq. NMAC and the OCD
Form C-129 process.

In response to the second point in the letter relative to OCD rules pertaining to H,S under §19.15.11 et
seq. NMAC, as Mr. Gutierrez explained to Mr. Chavez, Frontier does have a H,S Contingency Plan in
place which was submitted to NMOCD back in 2004-2005 pursuant to the old requirements under Rule
118. A copy of that plan is attached, since according to your records you were not able to locate the
plan. Mr. Chavez mentioned that this may have resulted from that plan not having been in your files
when you had the files scanned for electronic files in 2009. Pursuant to Mr. Chavez’ request, this copy
is being provided as an information copy only for confirmation that Frontier has been in comphance
with the former Rule 118 requirements to have a H,S Contingency Plan in place.



In keeping with Frontier’s commitment to safety and to operating in compliance with all applicable
state, federal and local regulations, we are well underway in the process of upgrading our current H,S
Contingency Plan to comply with the requirements of Rule 11. As Mr. Gutiérrez informed Mr. Chavez,
Geolex was retained in January to prepare an upgraded H,S Contingency Plan pursuant to current Rule
11 requirements (§19.15.11 et seq. NMAC). We anticipate submitting this plan to the OCD
Environmental Bureau by June, well in advance of the August 11, 2011 deadline required by your
letter. I trust that this letter clarifies Frontier Field Services, LLC status with respect to the rules
addressed in your letter. If you have any questions or require additional information, please contact me
at 575.706.6983 or Mr. Alberto A. Gutiérrez at 505-842-8000.

Sincerely,
Frontier Field Services, LLC.

under

ohn Prentiss
Area Manager

Enclosure

cc: Carl Chavez, NMOCD Environmental Bureau w/o Enclosure
Richard Goodyear, NMED-AQB w/o Enclosure
OCD District Office Hobbs w/o Enclosure
Alberto A. Gutiérrez, Geolex w/o Enclosure
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INCIDENT RESPONSE PLAN FOR A
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A. INTRODUCTION AND PURPOSE

Introduction

It is important that all personnel thoroughly understand that the first and foremost goal in
reacting to an emergency is to protect the employees, as well as the public’s safety; and
secondly, to minimize the damage and other adverse effects of the emergency. It must be kept in
mind that in a serious situation involving a Hydrogen Sulfide (H,S) release, not only Frontier
Field Services personnel are involved, but local Fire Departments, Law Enforcement, County
and even State of New Mexico agencies may be interested parties. Cooperation will expedite all
decisions.

In any emergency situation involving a H2S release, delegation of duties will be made to
appropriate employees and groups. These duties will be reviewed on an annual basis to ensure
complete understanding which will facilitate a well-coordinated response by personnel to the
emergency situation.

The Maljamar Gas Plant Measurement office will serve as the Communication Center during the
response to an H2S release. If this location must be evacuated, the secondary staging area located
at the intersection to Conoco Road and CR 126A will be used to direct activities, utilizing cell
phones and company radios. Personnel not directly involved in the response should refrain from
using Company Mobile phones, hand held radios and telephones unless absolutely necessary.

Purpose

This H,S Incident Response Plan has been prepared to minimize the hazard resulting from an
H,S release. It shall be used to inform company personnel, local emergency responders and the
public within an area of exposure to potentially hazardous volume of H,S of actions to be taken
before, during and after an H,S release.

The primary concern of Frontier Field Services — Maljamar Gas Plant, during an H,S release, is
to protect Company employees, contractors and the public. No individual should place the
protection of the Plant Property above his or her own personal safety.

The Incident Command Team will be headed by the Maljamar Plant Manager (Incident
Commander) of the Maljamar Plant, or the designated alternate (in the absence of the Plant
Manager). He will act as the head of the Incident Command Team and will bear the overall
responsibility to see that objectives of the Plan are met. The Plant Manager or Alternate will
monitor all activities being carried out. Members of the Maljamar Incident Response Team will
keep him informed of conditions throughout the Release emergency.

The Frontier Field Services Maljamar‘Gas Processing Plant consists of a 60 Million cubic feet
per day cryogenic gas processing plant for treating H»S.

Revised 8/12/2004
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The plant is “manned” 24 hours per day.

Sources of potentially hazardous volumes of H,S gas in the Maljamar Plant include:

e The low pressure inlet area to the Maljamar Plant.
e The amine treater (removes H,S from the inlet gas stream) inside the Maljamar Plant.

Leaks from these sources could create an H,S exposure area. The size of the release, location and
concentration will determine if these areas are hazardous. The calculations of the exposure
potential and size of the leak is based on a “worst case” scenario. These calculations are based on
escape rates as allowed by New Mexico Hydrogen Sulfide standard for existing and new
operations. The H,S concentrations were determined by using stain tubes and sample analysis.
The Radius of Exposure calculations were done using the Pasquill-Gifford equation.

The calculated Radius of Exposures is located in Appendix C.
REMEMBER

“Remember that the time it takes to complete a job is never so urgent that you cannot spend the
time it takes to do the job safely.”

B. CONTACT INFORMATION

Maljamar Plant Address: 1001 Conoco Road
P.O. Box 7
Maljamar, NM 88264

Office Telephone Number: 505-676-3501
Plant Control Room: 505-676-3509
Office Fax Number: 505-676-2401
24 hour emergency number: 800-503-5545

Key Contact: John Prentiss, Plant Manager
Office: 505-676-3528
Cell: 505-361-0053

Or: Retha Scott, Manager, Compliance
Office: 505-676-3505
Cell: 505-361-0128

Revised 8/12/2004
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C. COORDINATION WITH STATE EMERGENCY PLANS

Under certain conditions as provided for in the New Mexico Hazardous Materials Emergency
Response Plan (HMER), the New Mexico State Police responding to the emergency may elect to
assume the position of Incident Commander (IC) or they may establish a unified command of
which Frontier Field Services IC may be a key member. Under the Unified Command scenario,
Frontier’s IC will cooperate with any emergency responders on site, such as the New Mexico
State Police, local fire department, Sheriff’s Office, NMOCD or other public emergency
response agencies to manage a safe response to the emergency situation.

The IC’s role is to ensure control of the emergency incident. He will notify or delegate
notification to all Frontier or contract personnel and any civil authorities needed to respond to the
incident. The IC will assign any additional personnel to support roles as needed. Upon
notification or discovery of an H,S release, the following steps should be initiated by the Frontier
IC or designee:

1. Assume the role of Incident Commander (IC) and gather as much information as possible
regarding the release of H,S.

2. Alert other emergency response personnel of the potential hazard.

3. Arrange for support personnel to be sent to the location of the release.

4. Proceed to the site to assess emergency response actions needed.

5. Set up an on-site command station.

6. Implement the H,S Incident Response Plan as necessary.

7. Remain on site as IC until relieved or the incident is under control.

As part of our Risk Management Plan for the Frontier Field Services Maljamar Plant we will
conduct annual reviews of our RMP and invite the local Sheriff’s Department, Fire Departments
from Lovington and Maljamar, EMT Services, Emergency Planners from Lea and Eddy counties
and State Police to discuss contingency plans.

See additional roles and responsibilities of the Incident Commander in TAB 3 Roles and
Responsibilities of Emergency Response Personnel.
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EMERGENCY PROCEDURES

A. Discovery and Implementation of Immediate Action Plan

Upon discovery or notification of a potentially hazardous release of H,S, Frontier Field Services
employees should immediately activate the following H,S Incident Response Plan:

a. Alert and account for facility personnel
1. Move away and upwind from the source of the release.
2. Don personal protective breathing equipment.
3. Alert other personnel in the area of the potential hazard.
4. Assist any personnel in distress.
5. Proceed to the designated emergency assembly area.
6. Account for personnel on site.

b. Take immediate measures to control the presence of or potential H,S release and eliminate
potential ignition sources. Emergency shut down procedures should be initiated as
necessary to correct or control the release. When the required action cannot be
accomplished in time to prevent exposing operating personnel or the public to hazardous
concentrations of H,S take the following steps, as needed for site specific conditions.

c. Alert the public (directly or through appropriate government agencies) that they may be
exposed to atmospheres exceeding 30 ppm of H,S.

d. Initiate evacuation operations.

e. Contact the on-call supervisor on the call list. Notify the supervisor of the circumstances
and whether immediate assistance is needed. The supervisor should notify (or arrange
notification of) other supervisors, Plant Manager and other appropriate personnel

(including public officials) on the call list.

f. Make recommendations to public officials regarding blocking unauthorized access to the
release area and assist as needed.

g. Make recommendations to public officials regarding the evacuation of the public and
assist as needed.

h. Notify, as required, the state, local officials and the National Response Center to comply
with release reporting requirements.

1. Monitor the atmosphere in the area of the release (after following abatement measures) to
determine when it is safe for re-entry.
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B. Initial Response

1. The Frontier Field Services employee (First Responder) at the release site or upon notification
of an emergency situation shall immediately proceed to the location and assess the situation
and then notify the Incident Commander (IC) or designee of the potential hazard.

a. Provide the IC with as much data possible concerning the location, the extent of the
emergency and the need for additional assistance.

b. Warn others in the area of the situation and evacuate if necessary.

c. Remain at the site, at a safe distance upwind of the release and available for
communication. Wait for assistance to arrive before attempting to enter the potentially
hazardous area.

d. Provide rescue and first aid assistance as needed.

2. Upon notification of an emergency the IC or designee shall:

a. Notify other key Emergency Response personnel and alert them to the situation.

b. The IC will proceed to the site and assess the situation.

c. The IC will determine if the H,S Incident Response Plan should be initiated.

d. In the absence of the IC or designee the Frontier Field Services employee at the site will
determine if the Plan should be activated and will remain at the scene until relieved by
another Frontier Field Services employee or the Civil Authorities.

C. Activation of the H,S Incident Response Plan

The H,S Incident Response Plan will be activated when the release creates a concentration of
hydrogen sulfide of more than:

e 100 ppm in any public area.
e 500 ppm at any public road.
e Or 100 ppm ROE is greater than 3000 feet from the site of the release.

It is the responsibility of the Frontier Field Services Incident Commander (IC) to ensure control
of the emergency response plan and if necessary to coordinate these efforts with any state or

local emergency plans.

D. Evacuation of Public Areas

When an H;S release requires the evacuation of the public from areas which contain or could
contain potentially hazardous concentrations of H,S the information regarding the calculated
radius of exposures (ROE) contained in Appendix C will be utilized. This information will assist
in determining the areas of concern at a specific release site. ROE’s have been calculated for the
Maljamar Gas Plant site. Information contained in this plan will be reviewed periodically to
ensure accuracy and determine ROE’s limits. We will review the plan with State and local
emergency responders as part of our annual Incident Response, Right to know training.
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E. Training and Drills

Training and drills in emergency response procedures help ensure personnel are adequately
prepared to handle most emergency situations. Frontier Field Services personnel will be trained
on the H;S Incident Response Plan and procedures annually. Everyone’s role and responsibilities
will be covered. The need for emergency preparedness will be emphasized through the use of
drills and other exercises that simulate an emergency in which personnel perform or demonstrate
their roles in the emergency. These drills can be either “table-top” or discussions or realistic
drills in which equipment will be deployed and contractors participate. Public officials can be
informed and participate in these drills.

Review and critiques of the drills or exercises will be conducted afterward to identify any
potential improvement in the plan.

Documentation of the training, drills and reviews will be on file at the Frontier Field Services
office at the Maljamar Plant.
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ROLES AND RESPONSIBILITIES OF EMERGENCY RESPONSE PERSONNEL

Following is a description of key personnel responsibilities for Incident Response.

a. Incident Commander.

1. Obtain initial incident briefing from on scene or prior Incident Commander, if
available.

2. Assess incident situation and develop appropriate strategies. Conduct site
investigations as needed. Establish response priorities.

3. Conduct initial and ongoing briefings with IC staff.

4. Activate elements of the Incident Command System as required.

5. Ensure planning meetings are conducted.

6. Keep Frontier Field Services Line and Senior Management informed of response
situation.

7. Manage all Incident operations.

8. Ensure a Frontier Field Services media representative has approved all information
releases prior to release or issue.

9. Ensure the safety of all personnel involved in the response.

b. Operations Section Chief,

1. Obtain briefing from Incident Commander.

2. Brief and assign operations personnel in accordance with Incident Response needs.

3. Supervise operations; ensure personnel have the equipment, materials supplies and
support needed to respond in a safe, efficient and effective manner.

4. Determine Operations Section needs and request additional resources as necessary.

5. Report information about special activities, events and occurrences to the IC.

6. Ensure the safety of all personnel under Operations Section Chief supervision.

7. Ensure site security.

c. Safetv Officer.

1. Obtain briefing from Incident Commander.

2. Apply for manpower, equipment and services necessary to ensure safe operations at
all sites.

3. Ensure hazard communications systems, including MSDS’s, are in place at all
involved field locations.

4. Identify hazardous situations associated with the incident.

5. Ensure all regulatory requirements as related to safety are satisfied.

6. Ensure that employees and contractors entering the clean-up sites are properly briefed
as to the dangers and precautions to be observed at the site. Ensure only those
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involved in the response are involved in the clean-up of hazardous materials;
otherwise, review their training and qualifications.

7. Determine the types of air monitoring equipment (direct reading, personal monitoring,
etc.) necessary to support response operations.

8. Participate in planning meetings.

9. Exercise emergency authority to stop and prevent unsafe acts.

10. Lead Incident Investigation Teams for any Incident occurring during or after the

emergency. Document and review findings with all team members.

d. Logistics Section Chief.

1. Obtain briefing from the Incident Commander.

2. Identify and provide Logistics support for planned and expected operations.

3. Coordinate and process requests for additional resources.

4. Assist Officers and Section Chiefs from other functions in resources procurement.
5. Advise on current service and support capabilities.

e. Information Officer.

1. Obtain briefing from Incident Commander.

2. Establish a single incident information center whenever possible.

3. Identify and communicate public, community, and media concerns to the Incident
Commander. :

4. Respond to special requests for information.

f. Planning Section Chief.

1. Obtain briefing from Incident Commander.

2. Reassign initial response and incident personnel into incident positions as needed.
3. Assemble information on alternative strategies.

4. Identify need for use of specialized resources.

5. Advise Incident Command Staff of any significant changes in incident status.

6. Distribute Incident Commander’s orders and prepare plans for implementation.

g. Other Employees.

All employees on duty should be on stand by awaiting instructions from the Incident
Commander. They may be called on to provide support contacting vendors for supplies,
contacting local support groups for assistance to the general public, provide on site
logistical support to the responders, blocking roads, assist with evacuations, etc.

No employee or contractor will be asked to provide incident scene support that they are not
comfortable in their ability to perform or have not been specifically trained to perform.
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)
Frontier
Field Services, LLC
Maljamar Gas Plant
H,S Incident Response Plan
EMERGENCY PHONE NUMBERS
24 Hour Number: 800-503-5545
Maljamar Plant Control Room: 505-676-3509
John Prentiss Office...505-676-3528
Plant Manager, Incident Commander Cell...... 505-361-0053
Home....505-885-1265
Retha Scott Office....505-676-3505
Manager, Compliance, Safety Officer Cell....... 505-361-0128
| Home.....505-392-1457
Steve Maker Office.....505-676-3502
Operations, Operations Section Chief Cell........ 505-361-3108
Home......505-396-0308
Rudy Lizardo ‘ Office......505-676-3504
Maintenance Foreman, Planning Section Chief Cell.........505-361-0135
Home...... 505-396-3771
Jerry Wright ‘ Office...... 505-676-3512
Measurement Foreman, Information Officer Cell......... 505-361-
0154

Home...... 505-396-5556

Joe Calderon | Office......505-676-3506
Field Foreman, Logistics Section Chief Cell......... 505-361-
0148

Home...... 505-885-3504
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)
Frontier
Field Services, LLC

TULSA HEADQUARTERS PHONE NUMBERS

gg Dave Presley, President Office...... 918-492-4450 x302
Cell......... 918-637-2419
Jim Lind, Vice President Office....... 918-492-4450 x306
Cell......... 918-605-1255
Mike Hicks, Director of Operations Office........ 918-492-4450 x317
Cell........... 918-688-5738
Brad Campbell, Manager, Engineering Office........ 918-492-4450 x308
Cell........... 918-760-0029
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Fronfier
Field Services, LLC

Maljamar Gas Plant
H,S Incident Response Plan
EMERGENCY PHONE NUMBERS

EMERGENCIES - DIAL 911

LAW ENFORCEMENT:
Hobbs Sheriff’s Office 505-393-2515
Lovington Sheriff’s Office 505-396-3611
Carlsbad Sheriff’s Office 505-887-7551

New Mexico State Police — Lea County
New Mexico State Police — Eddy County

FIRE DEPARTMENTS:
Lovington
Maljamar
Artesia
Hobbs
Loco Hills

AMBULANCE SERVICE:

Artesia

Hobbs

Lovington

Carlsbad

Aero Care — Lubbock

HOSPITALS:
Hobbs — Lea Regional
Lovington — Nor-Lea
Carlsbad — Guadalupe
Lubbock — Methodist
Lubbock — St. Mary’s

POISON CONTROL CENTER:

Albuquerque

Revised 8/12/2004

505-392-5588
505-885-3137

505-396-2359
505-676-4100
505-746-2701
505-397-9308
505-677-2181

505-746-2701
505-397-7561
505-396-2359
505-885-2111
800-627-2376

505-392-6581
505-396-6611
505-887-4100
806-793-4366
806-796-6850

800-432-6866
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Frontier
Field Services, LLC

Maljamar Gas Plant
H,S Incident Response Plan
GOVERNMENT AGENCIES
New Mexico Qil Conservation Division 505-393-6161
Bureau of Land Management 505-393-3612
Air Quality Bureau, Santa Fe, NM 505-827-1494
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A
Frontier
Field Services, LLC
Maljamar Gas Plant
H,S Incident Response Plan
CONTRACTOR SUPPORT

COMPANY SERVICE |  CONTACT |  PHONE
B&H Construction Construction/Maint. Mike Wright 505-887-9755
Cooper Cameron Valves Valve Repair Dean Bohannon 915-362-1151
Cubix Corp. Emissions Testing Marc McDaniel 512-243-0202
Desert X-Ray X-Ray Services Elic Brymer 915-363-0669
E. D. Walton Const. Construction Services Wade Lancaster 800-657-9190
Environmental Plus Spill Remediation Gabino Rosa 505-394-3481
Ferguson Const. Construction Services Mark Wieser 505-396-3689
Fite Fire & Safety Safety Services Tim Nolen 915-689-6492
Gandy Corp. Qilfield Service Larry Gandy 505-396-4948
Hanover Compression Compression Service Vicki Egan 281-447-8787
Hughes Services Vacuum Service Donnie Mathews 505-677-3113
Industrial Insulation Insulation Service Scott Fulton 915-332-8203
Kenemore Welding Welding Service George Kenemore 505-676-2332
Mark’s Crane & Rigging Crane Services David Landreth 915-337-1538
Mobile Labs Laboratory Service Jenny Linley 915-337-4744
Permian Valve Repair Valve Repair Raymond Tucker 915-381-1313
Plant Maint. Services Chemical Cleaning Dale Carter 432-580-5900
BJ-Coiltec Nitrogen Services Stephen Baugh 915-683-1887
Smith & Son’s Construction Service Randy Smith 505-397-1852
Southwest Safety Safety Services Scott Magness 505-392-8080
TWS, Inc. Crane, Man Lift Service Randy Gandy 505-398-3811
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Frontier Field Services
Maljamar, NM System
Maljamar Plant Calculation

OCD Rule 118

APPENDIX C

Pasquill-Gifford Equation for Calculating Radius of Exposure (ROE) of Hydrogen Sulfide (H2S)
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Appendix D

NFPA RATING

FLAMMABILITY

MATERIAL SAFETY DATA SHEET o 00 .

Prepared to U.S. OSHA, CMA, ANSI and Canadian WHMIS Standards

OTHER

PART | What is the material and what do | need to know in an emergency?

1. PRODUCT IDENTIFICATION

CHEMICAL NAME: CLASS: HYDROGEN SULFIDE - H,S
' Document Number: 001029
PRODUCT USE: For general analytical/synthetic chemical uses.
SUPPLIER/MANUFACTURER'S NAME: AIRGAS INC.
ADDRESS: 259 N. Radnor-Chester Road
Suite 100
' Radnor, PA 19087-5283
ég BUSINESS PHONE: 1-610-687-5253
' EMERGENCY PHONE: 1-800-949-7937
International: 423-479-0293
DATE OF PREPARATION: May 20, 1996
REVISION DATE: February 3, 2001

2. COMPOSITION and INFORMATION ON INGREDIENTS

CHEMICAL NAME CAS# mole % EXPOSURE LIMITS IN AIR
ACGIH OSHA
TLV STEL PEL STEL IDLH OTHER
ppm ppm ppm ppm ppm
Hydrogen Sulfide 7783-06-4 | >99.0% 10 15 20C 50 ppm (10 100 NIOSH REL: 10
minute ppm G (10
10 (Vacated maximum mmUtes)
1989 PEL) peak)
DFG-MAK: 10
15 (Vacated ppm
1989 PEL)
.} Maximum Impurities <1.0% None of the trace impurities in this mixture contribute significantly to the hazards associated
, with the product. All hazard information pertinent to this product has been provided in this
Material Safety Data Sheet, per the requirements of the OSHA Hazard Communication
Standard (29 CFR 1910.1200) and State equivalent standards.

NE = Not Established C = Ceiling Limit See Section 16 for Definitions of Terms Used
NOTE: All WHMIS required information is included. It is located in appropriate sections based on the ANSI 2400.1-1993 format.
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3. HAZARD IDENTIFICATION

i EMERGENCY OVERVIEW Hydrogen Sulfide is a toxic, flammable gas and has a distinct “rotten-egg” smell.
| Hydrogen Sulfide is a colorless liquid which rapidly turns into a gas at standard atmospheric temperatures and
M pressures. Inhalation of high concentrations of this gas can result in unconsciousness, coma, and death. Contact with §
} rapidly expanding gases, or contact with the liquid, may cause frostbite. Both the liquid and gas pose a serious fire §
¥ hazard when accidentally released. The gas is heavier than air and may spread long distances. Distant ignition and §
1 flashback are possible. Flame or high temperature impinging on a localized area of the cylinder of Hydrogen Sulfide can J
| cause the cylinder to rupture without activating the cylinder's relief devices. Provide adequate fire protection during §
emergency response situations. .
D T T e % L B e PO Sl o DS 3 P S s g Wl Ty
SYMPTOMS OF OVEREXPOSURE BY ROUTE OF EXPOSURE:
The most significant route of overexposure for Hydrogen Sulfide is by
inhalation. The following paragraphs describe symptoms of exposure

by route of exposure. HEALTH
. . . (BLUE) 4

INHALATION: Inhalation of high concentrations of Hydrogen Sulfide
can cause dizziness, headache, and nausea. Exposure to higher
concentrations can result in respiratory arrest, coma, or
unconsciousness. Exposure for more than 30 minutes at
concentrations of greater than 600 ppm have been fatal. Continuous FLAMMABILITY (RED) | 4
inhalation of low concentrations may cause olfactory fatigue, so that
the odor is no longer an effective warning of the presence of Hydrogen
Sulfide. A summary of exposure concentrations and observed effects

are as follows: REACTIVITY (YELLOW) | 0

R R e

HAZARDOUS MATERIAL INFORMATION
SYSTEM

CONCENTRATION EXPOSURE SYMPTOM
0.3-30 ppm: Odor is obvious and unpleasant.
50 ppm: Eye irritation. Dryness and irritation of nose, throat.
Slightly higher than 50 ppm: Irritation of the respiratory system. PROTECTIVE EQUIPMENT D
100-150 ppm: Temporary loss of smell.
200-250 ppm: Headache, vomiting nausea. Prolonged exposure
may lead to lung damage. Exposures of 4-8 EYES RESPIRATORY HANDS BODY
hours can be fatal.
300-500: Swifter onset of symptoms. Death occurs in 1-4
hours,
500 ppm: Headache, excitement, staggering, stomach after @ S(?e Se.e
brief exposure. Death occurs from 0.5 - 1 hour. Section 8 Section 8
> 600 ppm: Rapid onset of unconsciousness, coma, death. — : —
> 1000 ppm: Immediate respiratory arrest. For routine industrial applications

Severe exposures which do not result in death may cause long-term See Section 16 for Definition of Ratings
symptoms such as memory loss, paralysis of facial muscles, or nerve
tissue damage.

SKIN and EYE CONTACT: The gas may be irritating to the skin. Inflammation and irritation of the eyes can occur at very
low airborne concentration (less than 10 ppm). Exposure over several hours may result in “gas.eyes” or “sore eyes” with
symptoms of scratchiness, irritation, tearing and burning. Above 50 ppm, there is an intense tearing, blurring of vision, and
pain when looking at light. Exposed individuals may see rings around bright lights. Most symptoms disappear when
exposure ceases. However, in serious cases, the eyes can be permanently damaged.

OTHER POTENTIAL HEALTH EFFECTS: Contact with liquid or rapidly expanding gases (which are released under high
pressure) may cause frostbite. Symptoms of frostbite include change in skin color to white or grayish-yellow. The pain
after such contact can quickly-subside.

HEALTH EFFECTS OR RISKS FROM EXPOSURE: An Explanation in Lay Terms. Overexposure to Hydrogen Sulfide
may cause the following health effects:

ACUTE: Hydrogen Sulfide is irritating to the skin and eyes. Inhalation of high concentrations of Hydrogen Sulfide can
cause dizziness, headache, and nausea. Exposure to higher concentrations can result in respiratory arrest, coma, or
unconsciousness, and death. Contact with liquid or rapidly expanding gases may cause frostbite.

CHRONIC: Severe exposures which do not result in death may cause long-term symptoms such as memory loss,
paralysis of facial muscles, or nerve tissue damage. Chronic overexposure may cause permanent eye damage.

TARGET ORGANS: Respiratory system, skin, eyes, central nervous system.
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PART I} wnat should I do if a hazardous situation occurs?

4. FIRST-AID MEASURES

RESCUERS SHOULD NOT ATTEMPT TO RETRIEVE VICTIMS OF EXPOSURE TO HYDROGEN
SULFIDE WITHOUT ADEQUATE PERSONAL PROTECTIVE EQUIPMENT. At a minimum, Self-
Contained Breathing Apparatus and gloves should be worn. Under some response
circumstances, Fire-Retardant Personal Protective equipment may be necessary. Adequate fire
protection must be provided during rescue situations.

Remove victim(s) to fresh air as quickly as possible. Trained personnel should administer supplemental oxygen and/or
cardio-pulmonary resuscitation, if necessary. Only trained personnel should administer supplemental oxygen.

in case of frostbite, place the frostbitten part in warm water. DO NOT USE HOT WATER. If warm water is not available, or
is impractical to use, wrap the affected parts gently in blankets. Alternatively, if the fingers or hands are frostbitten, place the
affected area in the armpit. Encourage victim to gently exercise the affected part while being warmed. Seek immediate
medical attention.

SKIN EXPOSURE: If liquid is spilled on skin, or if irritation of the skin develops after exposure to liquid or gas, immediately
begin decontamination with running water. Minimum flushing is for 15 minutes. Remove exposed or contaminated
clothing, taking care not to contaminate eyes. Victim must seek immediate medical attention.

EYE EXPOSURE: If liquid is splashed into eyes, or if irritation of the eye develops after exposure to liquid or gas, open
victim's eyes while under gentle running water. Use sufficient force to open eyelids. Have victim "roll" eyes. Minimum
flushing is for 15 minutes.

Victim(s) must be taken for medical attention. Rescuers should be taken for medical attention, if necessary. Take copy of
label and MSDS to physician or other health professional with victim(s).

5. FIRE-FIGHTING MEASURES
FLASH POINT: Not applicable. Hydrogen Suifide is a flammable gas.

AUTOIGNITION TEMPERATURE: 260°C (500°F) NFPA RATING
FLAMMABLE LIMITS (in air by volume, %): FLAMMABILITY

Lower (LEL): 4.0%

Upper (UEL): 44.0%
FIRE EXTINGUISHING MATERIALS: Extinguish Hydrogen Sulfide fires by
shutting-off the source of the gas. Use water spray to cool fire-exposed containers, "™ REACTVITY
structures, and equipment. Other appropriate extinguishing media are dry ‘

chemical, foam, and carbon dioxide.
UNUSUAL FIRE AND EXPLOSION HAZARDS: Hydrogen Sulfide is a flammable,

OTHER

toxic gas and presents an extreme hazard to firefighters. The products of  gee Section 16 for Definition of Ratings
thermal decomposition of this material include water and sulfur dioxide. This
gas is heavier than air; it can travel a long distance to a source of ignition and flash back.

DANGER! Fires impinging (direct flame) on the outside surface of unprotected pressure storage vessels of Hydrogen
Sulfide can be very dangerous. Direct flame exposure on the cylinder wall can cause cylinder failure. For massive fires in
large areas, use unmanned hose.

Explosion Sensitivity to Mechanical Impact: Not sensitive.
Explosion Sensitivity to Static Discharge: Static discharge may cause Hydrogen Sulfide to ignite explosively.

SPECIAL FIRE-FIGHTING PROCEDURES: Structural firefighters must wear Self-Contained Breathing Apparatus and full
protective equipment. The best fire-fighting technique may be simply to let the burning gas escape from the pressurized
cylinder, tank car, or pipeline. Stop the leak before extinguishing fire. [f the fire is extinguished before the leak is sealed,
the leaking gas could explosively re-ignite without warning and cause extensive damage, injury, or fatality. In this case,
increase ventilation (in enclosed areas) to prevent flammable mixture formation. If water is not available for cooling or
protection of vessel exposures, evacuate the area. Refer to the North American Emergency Response Guidebook (Guide
#117) for additional information.
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6. ACCIDENTAL RELEASE MEASURES

SPILL AND LEAK RESPONSE: Uncontrolled releases should be responded to by trained personnel using pre-planned
procedures. Proper protective equipment should be used. In case of a release, clear the affected area, protect people, and
respond with trained personnel. Adequate fire protection must be provided.

Minimum Personal Protective Equipment should be Level B: fire-retardant protective clothing, mechanical resistant
gloves and Self-Contained Breathing Apparatus. Use only non-sparking tools and equipment. Locate and seal the
source of the leaking gas. Protect personnel attempting the shut-off with water-spray. Allow the gas to dissipate. Monitor
the surrounding area for levels of combustible gas, Hydrogen Sulfide, and oxygen. Combustible gas concentration must be
below 10% of the LEL (LEL = 4.0%) prior to entry. A colorimetric tube is available for Hydrogen Sulfide. If a colorimetric
tube is used to indicate the concentration of Hydrogen Sulfide, the reading obtained should be lower than the limits
indicated in Section 2 (Composition and Information on Ingredients). The atmosphere must have at least 19.5 percent
oxygen before personnel can be allowed in the area without Self-Contained Breathing Apparatus (SCBA).

Attempt to close the main source valve prior to entering the area. If this does not stop the release (or if it is not possible to
reach the valve), allow the gas to release in place or remove it to a safe area and allow the gas to be released there.

THIS IS AN EXTREMELY FLAMMABLE, TOXIC GAS. Protection of all personnel and the area must be maintained.

PART ” What should I do if a hazardous situation occurs?

7. HANDLING and STORAGE

WORK PRACTICES AND HYGIENE PRACTICES: As with all chemicals, avoid getting Hydrogen Sulfide IN YOU. Do not
eat or drink while handling chemicals. Be aware of any signs of effects of exposure indicated in Section 3 (Hazard
Identification); exposures to fatal concentrations of Hydrogen Sulfide could occur rapidly. Working alone with Hydrogen
.Sulfide should be avoided when possible. All work operations should be monitored in such a way that emergency
personnel can be immediately contacted in the event of a release.

STORAGE AND HANDLING PRACTICES: Cylinders should be stored in dry, well-ventilated areas away from sources of
heat. Compressed gases can present significant safety hazards. Store containers away from heavily trafficked areas and
emergency exits. Post “No Smoking or Open Flames” signs in storage or use areas. Store Hydrogen Sulfide cylinders
away from incompatible materials, such as strong oxidizers, metals, and metal oxides.

SPECIAL PRECAUTIONS FOR HANDLING GAS CYLINDERS: Protect cylinders against physical damage. Store in cool,
dry, well-ventilated area, away from sources of heat, ignition and direct sunlight. Do not allow area where cylinders are
stored to exceed 52°C (125°F). Use a check valve or trap in the discharge line to prevent hazardous backflow. Post “No
Smoking or Open Flame” signs in storage and use areas. Cylinders should be stored upright and be firmly secured to
prevent falling or being knocked over. Cylinders can be stored in the open, but in such cases, should be protected against
extremes of weather and from the dampness of the ground to prevent rusting. Never tamper with pressure relief devices in
valves and cylinders. Electrical equipment should be non-sparking or explosion proof. The following rules are applicable to
situations in which cylinders are being used:

Before Use: Move cylinders with a suitable hand truck. Do not drag, slide, or roil cylinders. Do not drop cylinders or permit
them to strike each other. Secure cylinders firmly. Leave the valve protection cap, if provided, in-place until cylinder is
ready for use.

During Use: Use designated CGA fittings and other support equipment. Do not use adapters. Do not heat cylinder by
any means to increase the discharge rate of the product from the cylinder. Use check valve or trap in discharge line to
prevent hazardous backflow into the cylinder. Do not use oils or grease on gas-handling fittings or equipment.

After Use: Close main cylinder valve. Replace valve protection cap, if provided. Mark empty cylinders “EMPTY”.

NOTE: Use only DOT or ASME code containers. Earth-ground and bond all lines and equipment associated with
Hydrogen Sulfide. Close valve after each use and when empty. Cylinders must not be recharged except by or with the
consent of owner. For additional information refer to the Compressed Gas Association Pamphlet P-1, Safe Handling of
Compressed Gases in Containers. Additionally, refer to CGA Bulletin SB-2 “Oxygen Deficient Atmospheres” and CGA
Pamphlet G-12, “Hydrogen Sulfide”.

PROTECTIVE PRACTICES DURING MAINTENANCE OF CONTAMINATED EQUIPMENT: Follow practices indicated in
Section 6 (Accidental Release Measures). Make certain application equipment is locked and tagged-out safely. Purge gas
handling equipment with inert gas (e.g. nitrogen) before attempting repairs.
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8. EXPOSURE CONTROLS - PERSONAL PROTECTION

VENTILATION AND ENGINEERING CONTROLS: Use with adequate ventilation. Local exhaust ventilation is preferred,
because it prevents Hydrogen Sulfide dispersion into the work place by eliminating it at its source. If appropriate, install
automatic monitoring equipment to detect the level of Hydrogen Sulfide, the presence of potentially explosive air-gas
mixtures, and oxygen. Eye wash stations/safety showers should be near areas where Hydrogen Suifide is used or stored.

RESPIRATORY PROTECTION: Maintain Hydrogen Sulfide levels below the exposure limits provided in Section 2
(Composition and Information on Ingredients) and oxygen levels above 19.5% in the workplace. Use supplied air
respiratory protection during emergency response to a release of Hydrogen Sulfide. If respiratory protection is required,
follow the requirements of the Federal OSHA Respiratory Protection Standard (29 CFR 1910.134), or equivalent State
standards. The following NIOSH respiratory protection recommendations for Hydrogen Sulfide are provided for additional
information. )

CONCENTRATION of RESPIRATORY EQUIPMENT
HYDROGEN SULFIDE

Up to 100 ppm: Powered air-purifying respirator with cartridge(s) to protect against Hydrogen Sulfide, gas mask
with canister to protect against Hydrogen Sulfide, Supplied Air Respirator (SAR), or full-
facepiece Self-Contained Breathing Apparatus (SCBA).

Emergency or Planned Entry into Unknown Concentration or IDLH Conditions: Positive pressure, full-facepiece SCBA or
positive pressure, full-facepiece SAR with an auxiliary positive pressure SCBA.

Escape: Gas mask with canister to protect against Hydrogen Sulfide or escape-type SCBA

The IDLH concentration for Hydrogen Sulfide is 100 ppm.

EYE PROTECTION: Splash goggles or safety glasses, for protection from rapidly expanding gases and splashes of Liquid
Hydrogen Sulfide. Additionally, face-shields should be worn if there is a potential for contact with liquid Hydrogen Sulffide.

HAND PROTECTION: Wear mechanical resistant gloves when handling cylinders of Hydrogen Sulfide. Wear chemical
resistant gloves when using this gas. Butyl rubber, chlorinated polyethylene, neoprene nitrile, and polyvinyl rubber are
recommended.

BODY PROTECTION: Use body protection appropriate for task. Coveralls may be appropriate if splashes from the
liquefied gas are anticipated. Transfer of large quantities under pressure may require protective equipment appropriate fo
protect employees from splashes of liquefied product, as well as fire retardant items.

9. PHYSICAL and CHEMICAL PROPERTIES

VAPOR DENSITY: 1.406 kg/m® (0.0878 Ib/ft®) pH: Not applicable.

SPECIFIC GRAVITY (air=1): 1.188 FREEZING POINT: -85.5°C (-122.0°F)
SOLUBILITY IN WATER: Soluble. BOILING POINT @ 1 atm: -60.3°C (-76.6°F)
EVAPORATION RATE (nBuAc =1): Not applicable. EXPANSION RATIO: Not applicable

ODOR THRESHOLD: 0.13-100 ppm. VAPOR PRESSURE (psia): 266.7

COEFFICIENT WATER/OIL DISTRIBUTION: Not applicable. SPECIFIC VOLUME (ft*/lb): 11.2

APPEARANCE AND COLOR: Colorless gas. The liquid is also colorless. The odor for both the liquid and gas is similar to
that of “rotten eggs”.

HOW TO DETECT THIS SUBSTANCE (warning properties): Continuous inhalation of low concentrations may cause
olfactory fatigue, so that there are no distinct warning properties. In terms of leak detection, fittings and joints can be
painted with a soap solution to detect leaks, which will be indicated by a bubble formation. Wet lead acetate paper can be
used for leak detection. The paper turns black in the presence of Hydrogen Sulfide. Cadmium Chloride solutions can also
be used. The solution will turn yellow upon contact with Hydrogen Sulfide.

10. STABILITY and REACTIVITY
STABILITY: Stable.
DECOMPOSITION PRODUCTS: Water, sulfur dioxide.

MATERIALS WITH WHICH SUBSTANCE IS INCOMPATIBLE: Hydrogen Sulfide is not compatible with the following
materials: oxidizing agents, organic peroxides, alkafine materials, metals (e.g., copper, lead), and metal oxides. Hydrogen
Sulfide is corrosive to most metals, because it reacts with these substances to form metal sulfides.

HAZARDOUS POLYMERIZATION: Will not occur.

CONDITIONS TO AVOID: Contact with incompatible materials and exposure to heat, sparks and other sources of ignition
Avoid exposing cylinders to extremely high temperatures, which could cause the cylinders to rupture.
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PART Il How can1/ prevent hazardous situations from occurring?

11. TOXICOLOGICAL INFORMATION
TOXICITY DATA: The following information is for Hydrogen Sulfide.

LCLo (inhalation, human) = 600 ppm/30 LCLo (inhalation, human) = 800 ppm/5 LCsy (inhalation, mouse) = 634 ppm/1
minutes minutes hour

LDLo (inhalation, man) = 5.7 mg/kg; LCs (inhalation, rat) = 444 ppm LCLo (inhalation, mammal) = 800 ppm/5
central nervous system, pulmonary TCLo (inhalation, rat) = 20 ppm (female, minutes
effects 6-22 days post), reproductive effects

SUSPECTED CANCER AGENT: Hydrogen Sulfide is not found on the following lists: FEDERAL OSHA Z LIST, NTP,
IARC, CAL/OSHA, and therefore is neither considered to be nor suspected to be a cancer-causing agent by these
agencies. .

IRRITANCY OF PRODUCT: Hydrogen Sulfide is severely irritating to the eyes, and may be mildly to severely irritating to
the skin.

SENSITIZATION TO THE PRODUCT: Hydrogen Sulfide is not known to cause sensitization in humans with prolonged or
repeated contact.

REPRODUCTIVE TOXICITY INFORMATION: Listed below is information concerning the effects of Hydrogen Sulfide and
its components on the human reproductive system.

Mutagenicity: No mutagenicity effects for humans have been described for Hydrogen Sulfide.

Embryotoxicity: No embryotoxic effects for humans have been described for Hydrogen Sulfide.

Teratogenicity: No teratogenic effects for humans have been described for Hydrogen Sulfide.

Reproductive Toxicity: No reproductive toxicity effects for humans have been described for Hydrogen Sulfide. Animal
reproductive data are available for Hydrogen Sulfide; these data were obtained during clinical studies on specific animal
tissues exposed to this compound. ’

A mutagen is a chemical which causes permanent changes to genetic material (DNA) such that the changes will propagate
through generation lines. An embryotoxin is a chemical which causes damage to a developing embryo (i.e. within the first
eight weeks of pregnancy in humans), but the damage does not propagate across generational lines. A teratogen is a
chemical which causes damage to a developing fetus, but the damage does not propagate across generational lines. A
reproductive toxin is any substance which interferes in any way with the reproductive process.

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Conditions relating to the target organs may be aggravated by
overexposures to Hydrogen Sulfide. See Section 3 (Hazard Identification) for information on these conditions.

RECOMMENDATIONS TO PHYSICIANS: Administer oxygen, if necessary. Treat symptoms and eliminate exposure. Be
observant for initial signs of pulmonary edema.

BIOLOGICAL EXPOSURE INDICES (BEIis): Currently, Biological Exposure indices (BEls) are not applicable for Hydrogen
Sulfide.

12. ECOLOGICAL INFORMATION

ENVIRONMENTAL STABILITY: This gas will be dissipated rapidly in well-ventilated areas. Additional environmental data
are available for Hydrogen Sulfide as follows:

HYDROGEN SULFIDE: Water Solubility =1 g/242 mL at 20°C

EFFECT OF MATERIAL ON PLANTS or ANIMALS: Any adverse effect on animals would be related to oxygen-deficient
environments, respiratory system damage, and central nervous system effects. See Section 11 (Toxicological Information)
for additional information on the effects on animals. Additional information on the effects of Hydrogen Sulfide on plants are
available as follows:

Continuous fumigation of plants with 300 or 3000 ppb Hydrogen Sulfide caused leaf lesions, defoliation, and reduced growth with severity of injury
correlated to dose. At higher (3.25 and 5.03 ppm) Hydrogen Sulfide, significant reductions in leaf CO2 and water vapor exchanges occurred,
and stomatal openings were depressed. When Hydrogen Sulfide gas was applied to 29 species of green plants for 5 hours, young, rapidly
elongating tissues were more sensitive to injury than older tissues. Symptoms included scorching of young shoots and leaves, basal and
marginal scorching of older leaves. Mature leaves were unaffected. Seeds exposed to Hydrogen Sulfide gas showed delay in germination.

EFFECT OF CHEMICAL ON AQUATIC LIFE: Hydrogen Sulfide is soluble in water and is toxic to terrestrial life. Therefore,
all work practices should be aimed at eliminating contamination of aquatic environments with Hydrogen Sulfide. Additional
information on effects of Hydrogen Sulfide on aquatic life are as follows on the next page:
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12. ECOLOGICAL INFORMATION (Continued)
EFFECT OF CHEMICAL ON AQUATIC LIFE:

TLm (Asellussp) = 0.111 mg/L/96 hour

TLm (Cranfgonyx sp) =1.07 mg/L/96 hour

TLm (Gammarrus) = 0.84 mg/L/96 hour

LCs (fly inhalation) = 380 mg/m*/960 minutes

LCso (fly inhalation) = 1500 mg/m3/7 minutes

TLm (Lepomis macrochirus, bluegill sunfish)
= 0.0478 mg/L/96 hour

TLm (Lepomis macrochirus, bluegill sunfish)
= 0.0448 mg/L/96 hour at 21-22 =C

TLm  (Pimephlaes promelas, fathead
minnow) = 0.0071-0.55 mg/L/96 hour
TLm (Salvenilis foninalis, brook trout) =

0.0160-0.515 mg/L/96 hour at 6-12.5 =C
LCso (goldfish, Carassius auratus) = 51-95
mg/L, flow-through test, varied oxygen,
96 hours
LCso (white suckers, Catastonius
commersonii) = 0.018-0.034 mg/l, 24-

LCsy (northem pike, Esox lucius) = 0.026-
0.159 mg/L, 96-24 hours, flow-through
test

LCso (walleye, Stizostedion vitreum) = 0.007-
0.020 mg/L, 72-96 hours, flow-through
test

LCso (bluegill, Lepomis macrochirus)y =
0.0090-0.032 mglL, 96 hours,
temperatures 8-22°C

120 hours, flow-through test

13. DISPOSAL CONSIDERATIONS

PREPARING WASTES FOR DISPOSAL: Product removed from the cylinder must be disposed of in accordance with
appropriate Federal, State, and local regulations. Return cylinders with residual product to Airgas. Do not dispose locally.

14. TRANSPORTATION INFORMATION

THIS MATERIAL IS HAZARDOUS AS DEFINED BY 49 CFR 172.101 BY THE US. DEPARTMENT OF

TRANSPORTATION.

PROPER SHIPPING NAME:

HAZARD CLASS NUMBER and DESCRIPTION:
UN IDENTIFICATION NUMBER:

PACKING GROUP: Not Applicable

DOT LABEL(S) REQUIRED: Poison Gas, Flammable Gas

NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER (2000): 117

SPECIAL PROVISION: Hydrogen Sulfide is poisonous by inhalation. Shipments must be properly described as inhalation
hazards. ZONE B.

MARINE POLLUTANT: Hydrogen Sulfide is not classified by the DOT as a Marine Pollutant (as defined by 49 CFR
172.101, Appendix B).

TRANSPORT CANADA TRANSPORTATION OF DANGEROUS GOODS REGULATIONS: THIS MATERIAL IS
CONSIDERED AS DANGEROUS GOODS. Use the above information for the preparation of Canadian Shipments. Note:
There is an alternative shipping name spelling for Canadian shipments: Hydrogen Sulphide.

Hydrogen sulfide, liquefied
2.3 (Poison Gas)
UN 1053

15. REGULATORY INFORMATION

U.S. SARA REPORTING REQUIREMENTS: Hydrogen Sulfide is subject to the reporting requirements of Sections 302,
304 and 313 of Title Ill of the Superfund Amendments and Reauthorization Act, as follows:

CHEMICAL NAME SARA 302 SARA 304 SARA 313
(40 CFR 355, Appendix A) (40 CFR Table 302.4) (40 CFR 372.65)
Hydrogen Sulfide YES YES YES

U.S. SARA THRESHOLD PLANNING QUANTITY: Hydrogen Sulfide = 500 Ib.

U.S. CERCLA REPORTABLE QUANTITY (RQ): Hydrogen Sulfide CERCLA RQ = 100 Ib; Hydrogen Sulfide EHS
(Extremely Hazardous Substance) RQ = 100 Ib; Hydrogen Sulfide RCRA Code = U135.

CANADIAN DSL/NDSL INVENTORY STATUS: Hydrogen Sulfide is on the DSL Inventory.

U.S. TSCA INVENTORY STATUS: Hydrogen Sulfide is listed on the TSCA Inventory.

OTHER U.S. FEDERAL REGULATIONS: Hydrogen Sulfide is subject to the reporting requirements of Section 112(r) of
the Clean Air Act. The Threshold Quantity for this gas is 10,000 Ib. Compliance with the OSHA Process Safety Standard

(29 CFR 1910.119) may be applicable to operations involving the use of Hydrogen Sulfide. Under this regulation Hydrogen
Suliide is listed in Appendix A. The Threshold Quantity of Hydrogen Sulfide under this regulation is 1500 Ib. -
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15. REGULATORY INFORMATION (Continued)
U.S. STATE REGULATORY INFORMATION: Hydrogen Sulfide is covered under specific State regulations, as denoted

below:

Alaska - Designated Toxic and
Hazardous Substances: Hydrogen
Sulfide.

California - Permissible Exposure
Limits for Chemical Contaminants:
Hydrogen Sulfide.

Florida - Substance List: Hydrogen
Sulfide.

lllinois - Toxic Substance List:
Hydrogen Sulffide.

Kansas - Section 302/313 List:
Hydrogen Sulfide.

Massachusetts - Substance List:
Hydrogen Suilfide.

Michigan - Critical Materials Register:
Hydrogen Sulfide.

Minnesota - List of Hazardous
Substances: Hydrogen Sulfide.

Missouri - Employer Information/Toxic
Substance List: Hydrogen Sulfide.

New Jersey - Right to Know Hazardous
Substance List: Hydrogen Sulfide.

North Dakota - List of Hazardous
Chemicals, Reportable Quantities:

Pennsylvania - Hazardous Substance
List: Hydrogen Sulfide.

Rhode Island - Hazardous Substance
List: Hydrogen Sulfide.

Texas - Hazardous Substance List:
Hydrogen Sulfide.

West Virginia - Hazardous Substance
List: Hydrogen Sulfide.

Wisconsin - Toxic and Hazardous
Substances: Hydrogen Sulfide.

Hydrogen Sulfide.
CALIFORNIA SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT (PROPOSITION 85): Hydrogen Sulfide is not
on the California Proposition 65 lists.
LABELING:
DANGER:

POISONOUS, FLAMMABLE LIQUID AND GAS UNDER PRESSURE.

MAY BE FATAL IF INHALED.

CAN FORM EXPLOSIVE MIXTURES WITH AIR.

MAY CAUSE RESPIRATORY TRACT AND CENTRAL NERVOUS SYSTEM DAMAGE.
CAN CAUSE EYE IRRITATION.

GAS DEADENS SENSE OF SMELL.

SYMPTOMS MAY BE DELAYED.

ODOR: ROTTEN EGGS.

Do not breath gas.
" Do not depend on odor to detect presence of gas.
Store and use with adequate ventilation, and use in closed systems.
Keep away from heat, flames, and sparks.
Avoid contact with eyes.
Cylinder temperature should not exceed 52°C (125°F).
Close valve after each use and when empty.
Use in accordance with the Material Safety Data Sheet.

POISON
=X
;4 CALL A PHYSICIAN ,. L,

o '

FIRST AID: IF INHALED, remove to fresh air. If not breathing, give artificial respiration. If breathing is

difficult, give oxygen. Call a physician, even if no symptoms are present. Keep under medical
observation. Symptoms may be delayed.

IN CASE OF CONTACT, immediately flush eyes or skin with water for at least 15 minutes
while removing contaminated clothing and shoes. Call a physician.

DO NOT REMOVE THIS PRODUCT LABEL.
CANADIAN WHMIS SYMBOLS:

Class A: Compressed Gas

Class B1: Flammable Gas

Class D1A: Toxic Material/lmmediate and Serious Effects
Class D2B: Other Toxic Effects
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16. OTHER INFORMATION

PREPARED BY:

Airgas - SAFECOR

the risk in his use of the material.

The information contained herein is based on data considered accurate. However, no warranty is expressed or implied regarding the accuracy of these data or
the results to be obtained from the use thereof. AIRGAS, Inc. assumes no responsibility for injury to the vendee or third persons proximately caused by the
material if reasonable safety procedures are not adhered to as stipulated in the data sheet. Additionally, AIRGAS, inc. assumes no responsibility for injury to
vendee or third persons proximately caused by abnormal use of the material even if reasonable safety procedures are followed. Furthermore, vendee assumes

DEFINITIONS OF TERMS

A large number of abbreviations and acronyms appear on a MSDS. Some of these which are commonly used include the following:

CAS #: This is the Chemical Abstract Service Number which uniquely identifies each constituent. It is used for computer-related searching.

EXPOSURE LIMITS IN AlR:

ACGIH - American Conference of Governmental Industrial Hygienists, a
professional association which establishes exposure limits. TLV -
Threshold Limit Value - an airborne concentration of a substance which
represents conditions under which it is generally believed that nearly all
workers may be repeatedly exposed without adverse effect. The duration
must be considered, including the 8-hour Time Weighted Average (TWA),
the 15-minute Short Term Exposure Limit, and the instantaneous Ceiling
Level (C). Skin absorption effects must aiso be considered.

OSHA - U.S. Occupational Safety and Health Administration. PEL -
Permissible Exposure Limit - This exposure value means exactly the same
as a TLV, except that it is enforceable by OSHA. The OSHA Permissible
Exposure Limits are based in the 1989 PELs and the June, 1993 Air
Contaminants Rule (Eederal Register: 58: 35338-35351 and 58: 40191).
Both the current PELs and the vacated PELs are indicated. The phrase,
“Vacated 1989 PEL,” is placed next to the PEL which was vacated by Court
Order.

IDLH - Immediately Dangerous to Life and Health - This level represents a
concentration from which one can escape within 30-minutes without
suffering escape-preventing or permanent injury. The DFG - MAK is the
Republic of Germany’s Maximum Exposure Level, similar to the U.S. PEL.
NIOSH is the National Institute of Occupational Safety and Health, which is
the research arm of the U.S. Occupational Safety and Health Administration
(OSHA). NIOSH issues exposure guidelines called Recommended
Exposure Levels (RELs). When no exposure guidelines are established,
an entry of NE is made for reference.

HAZARD RATINGS:

HAZARDOUS MATERIALS IDENTIFICATION SYSTEM: Health Hazard: 0
(minimal acute or chronic exposure hazard); 1 (slight acute or chronic
exposure hazard); 2 (moderate acute or significant chronic exposure
hazard); 3 (severe acute exposure hazard; onetime overexposure can result
in permanent injury and may be fatal); 4 (extreme acute exposure hazard;
anetime overexposure can be fatal). Flammability Hazard: 0 (minimal
hazard); 1 (materials that require substantial pre-heating before burning); 2
(combustible liquid or solids; liquids with a flash point of 38-93°C [100-
200°F]); 3 (Class |B and IC flammable liquids with flash points below 38°C
[100°F]); 4 (Class IA flammable liquids with flash points below 23°C [73°F]
and boiling points below 38°C [100°F]. Reactivity Hazard: 0 (normaily
stable); 1 (material that can become unstable at elevated temperatures or
which can react slightly with water); 2 (materials that are unstable but do not
detonate or which can react violently with water); 3 (materials that can
detonate when initiated or which can react explosively with water); 4
(materials that can detonate at normal temperatures or pressures).
NATIONAL FIRE PROTECTION ASSOCIATION: Health Hazard: 0
(material that on exposure under fire conditions would offer no hazard
beyond that of ordinary combustible materials); 1 (materials that on
exposure under fire conditions could cause irritation or minor residual
injury), 2 {materials that on intense or continued exposure under fire
conditions could cause temporary incapacitation or possible residual injury);
3 (materials that can on short exposure could cause serious temporary or
residual injury); 4 (materials that under very short exposure causes death
or major residual injury).

NATIONAL FIRE PROTECTION ASSOCIATION (Continued):

Flammability Hazard and Reactivity Hazard: Refer to definitions for
“Hazardous Materials {dentification System”.

FLAMMABILITY LIMITS IN AIR:

Much of the information related to fire and explosion is derived from the
National Fire Protection Association (NFPA). Flash Point - Minimum
temperature at which a liquid gives off sufficient vapors to form an ignitable
mixture with air. Autoignition Temperature: The minimum temperature
required fo initiate combustion in air with no other source of ignition. LEL -
the lowest percent of vapor in air, by volume, that will explode or ignite in
the presence of an ignition source. UEL - the highest percent of vapor in air,
by volume, that will explode or ignite in the presence of an ignition source.

TOXICOLOGICAL INFORMATION:

Possible health hazards as derived from human data, animal studies, or
from the results of studies with similar compounds are presented.
Definitions of some terms used in this section are: LDsy - Lethal Dose
(solids & liquids) which kills 50% of the exposed animals; LCsy - Lethal
Concentration (gases) which kills 50% of the exposed animals; ppm
concentration expressed in parts of material per million parts of air or water,
mg/m® concentration expressed in weight of substance per volume of air;
mg/kg quantity of material, by weight, administered to a test subject, based
on their body weight in kg. Data from several sources are used to evaluate
the cancer-causing potential of the material. The sources are: IARC - the
International Agency for Research on Cancer; NTP - the National
Toxicology Program, RTECS - the Registry of Toxic Effects of Chemical
Substances, OSHA and CAL/OSHA. IARC and NTP rate chemicals on a
scale of decreasing potential to cause human cancer with rankings from 1
to 4. Subrankings (2A, 2B, etc.) are also used. Other measures of toxicity
include TDLo, the lowest dose to cause a symptom and TCLo the lowest
concentration to cause a symptom; TDo, LDLo, and LDo, or TC, TCo,
LCLo, and LCo, the lowest dose (or concentration) to cause lethal or toxic
effects. BE! - Biological Exposure Indices, represent the levels of
determinants which are most likely to be observed in specimens collected
from a healthy worker who has been exposed to chemicals to the same
extent as a worker with inhalation exposure to the TLV. Ecological
Information: EC is the effect concentration in water.

REGULATORY INFORMATION:

This section explains the impact of various laws and regulations on the
material. EPA is the U.S. Environmental Protection Agency. WHMIS is the
Canadian Workplace Hazardous Materials Information System. DOT and
TC are the U.S. Department of Transportation and the Transport Canada,
respectively. Superfund Amendments and Reauthorization Act (SARA); the
Canadian Domestic/Non-Domestic Substances List (DSL/NDSL); the U.S.
Toxic Substance Control Act (TSCA); Marine Pollutant status according to
the DOT; the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA or Superfund); and various state regulations.

HYDROGEN SULFIDE - H,S MSDS (Document # 001029)

PAGE 9 OF 9



NFPA RATING

FLAMMABILITY

MATERIAL SAFETY DATA SHEET 0‘0

Prepared to U.S. OSHA, CMA, ANSI and Canadian WHMIS Standards

OTHER

PART What is the material and what do | need to know in an emergency?

1. PRODUCT IDENTIFICATION

CHEMICAL NAME: CLASS: SULFUR DIOXIDE - SO,
Document Number: 001047
PRODUCT USE: For general analytical/synthetic chemical uses.
SUPPLIER/MANUFACTURER'S NAME: AIRGAS INC.
ADDRESS: 259 N. Radnor-Chester Road
Suite 100
Radnor, PA 19087-5283
BUSINESS PHONE: 1-610-687-5253
EMERGENCY PHONE: CHEMTREC: 1-800-424-9300
International: 703-527-3887 (Call Collect)
DATE OF PREPARATION: May 20, 1996
SECOND REVISION: January 23, 1998

2. COMPOSITION and INFORMATION ON INGREDIENTS

CHEMICAL NAME CAS # mole % EXPOSURE LIMITS IN AIR
! ACGIH OSHA
TLV STEL PEL STEL IDLH OTHER
ppm ppm ppm ppm ppm
¢ Dioxi ' NIOSH REL: 2
Sulfq;r Dioxide 7446-09-5 | >99.98 % 2, A4 5 5 100 ppm TWA; 5 ppm
' (Not STEL
Classifiable
as Human ? égg g:éeg %Xg c;éelg DFG-MAK: 2 ppm
Carcinogen) TWA
Maximum Impurities < 0.02% None of the trace impurities in this mixture contribute significantly to the hazards associated
with the product. All hazard information pertinent to this product has been provided in this
Material Safety Data Sheet, per the requirements of the OSHA Hazard Communication
Standard (29 CFR 1910.1200) and State equivalent standards.

NE = Not Established C = Ceiling Limit See Section 16 for Definitions of Terms Used
NOTE: All WHMIS required information is included. It is located in appropriate sections based on the ANSI Z400.1-1993 format.
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3 HAZARD IDENTIFICATION

) burnmg sulfur. Sulfur Dioxide is shlpped as a liquid which rapldly turns into a gas at standard atmospheric temperatures B
B and pressures. Sulfur Dioxide is irritating to the respiratory system and to contaminated skin and eyes. Exposure to §

B high concentrations of this gas may be fatal. Contact with rapidly expanding gases, or contact with the liquid, may cause §
frostbite. The gas reacts with water or moisture to generate sulfurous acid, which can also be corrosive to contaminated [§
tissue -

R T T e P i A e AT N o S A S Wt et o VI Y N S e S T e R LGP T e G R O B P AR

SYMPTOMS OF OVEREXPOSURE BY ROUTE OF EXPOSURE: The

most significant route of overexposure for Sulfur Dioxide is by HAZARDOUS MATERIAL INFORMATION
inhalation. The following paragraphs describe symptoms of exposure SYSTEM

by route of exposure.

INHALATION: Exposure to Sulfur Dioxide gas in low concentrations I"IEAI_TH (BLUE) 3

produces an irritating effect on the mucous membranes of the eyes,
nose, throat, and lungs due to the formation of suffurous acid when it
comes into contact with moist tissues or moist air. Acute exposure
through inhalation may result in dryness and irritation of the nose and _

throa?, choking, cougIIling, and brc?;]chospasm. Severe overexposure FI-AMMABI I—ITY RED) 0
may cause death through systemic acidosis, pulmonary edema, or
from respiratory arrest. High concentrations of Sulfur Dioxide gas
may cause an oxygen deficient atmosphere. Exposure to high

concentrations may cause unconsciousness, and under some | | REACTIVITY (YELLOW) | 0
circumstances, death.

Prolonged or repeated overexposures may cause impaired lung
function, bronchitis, hacking cough, nasal irritaton and discharge, PROTECTIVE EQUIPMENT [H
increased fatigue, alteration in the senses of taste and smell. Repeated
over exposures to Sulfur Dioxide can also result in dental erosion and
gum disorders.

SKIN and EYE CONTACT: The gas may be irritating to the skin, %

P - > " See See
especially in a moist environment.  Symptoms of skin overexposure ” .
may include scratchiness, pain, and redness. If Sulfur Dioxide Section 8 Section 8
contaminates the eyes, damage to eye tissue will result in pain,
inflammation, and potentially, blindness. Liquid Sulfur Dioxide will be - — -
very corrosive to contaminated skin and eye tissue, producing the same See Section 16 for Definition of Ratings
symptoms as described for the gas, but with the on-set of symptoms occurring more rapidly. Eye injury from contact with
liquid Sulfur Dioxide may not be immediately noticed because of the damage which can occur to the optical nerves. Contact
with liquid or rapidly expanding gases (which are released under high pressure) may cause frostbite. Symptoms of frostbite
include change in skin color to white or grayish-yellow. The pain after such contact can quickly subside.

OTHER POTENTIAL HEALTH EFFECTS: While ingestion is highly unlikely, ingestion of Sulfur Dioxide can damage the
tissues of the mouth, throat, esophagus, and other tissues of the digestive system. Ingestion of Sulfur Dioxide can be
fatal. Additionally, aspiration by inhalation is possible, causing chemical pneumonia or death.

HEALTH EFFECTS OR RISKS FROM EXPOSURE: An Explanation in Lay Terms. Overexposure to Sulfur Dioxide may
cause the foilowing health effects:

EYES RESPIRATORY HANDS BODY

QP

For routine industrial applications

ACUTE: This gas is toxic and damaging to the respiratory system as well as contaminated skin and eyes. Overexposures
can result in severe irritation and burns of eyes, skin, mucous membranes, and any other exposed tissue. If inhaled,
irritation of the respiratory system may occur, with coughing, and breathing difficulty. Overexposure to this gas may be
fatal. Though unlikely to occur during occupational use, ingestion of large quantities may be fatal. Contact with liquid or
rapidly expanding gases may cause frostbite.

CHRONIC: Prolonged or repeated overexposures may cause respiratory problems, bronchitis, hacking cough, nasal
irritation and discharge, increased fatigue, alteration in the senses of taste and smell. Repeated over exposures to Sulfur
Dioxide can also result in dental erosion and gum disorders.

TARGET ORGANS: Respiratory system, skin, eyes, central nervous system.
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PART il What should I do if a hazardous situation occurs?

4. FIRST-AID MEASURES

RESCUERS SHOULD NOT ATTEMPT TO RETRIEVE VICTIMS OF EXPOSURE TO SULFUR DIOXIDE
WITHOUT ADEQUATE PERSONAL PROTECTIVE EQUIPMENT. At a minimum, Self-Contained
Breathing Apparatus and Personal Protective Equipment should be worn

Remove victim(s) to fresh air, as quickly as possible. Trained personnel should administer supplemental oxygen and/or
cardio-puimonary resuscitation, if necessary. Only trained personnel should administer supplemental oxygen.

SKIN EXPOSURE: If Sulfur Dioxide contaminates the skin, immediately begin decontamination with running water.
Minimum flushing is for 15 minutes. Remove exposed or contaminated clothing, taking care not to contaminate eyes.
Victim must seek immediate medical attention.

Note: if frostbite has occurred after exposure to rapidly expanding gases, treatment for frostbite should be initiated after the
contaminated areas has been flushed (per the instructions in the previous paragraph). In case of frostbite, place the
frostbitten part in warm water. DO NOT USE HOT WATER. If warm water is not available, or is impractical to use, wrap
the affected parts gently in blankets. Alternatively, if the fingers or hands are frostbitten, place the affected area in the
armpit. Encourage victim to gently exercise the affected part while being warmed. Seek immediate medical attention.

EYE EXPOSURE: If liquid is splashed into eyes, or if irritation of the eye develops after exposure to liquid or gas, open
victim's eyes while under gentle running water. Use sufficient force to open eyelids. Have victim "roll" eyes. Minimum
flushing is for 15 minutes.

Victim(s) must be taken for medical attention. Rescuers should be taken for medical attention, if necessary. Take copy of
label and MSDS to physician or other health professional with victim(s). Refer to “Recommendations to Physicians,”
Section 11 (Toxicological Information) for additional information on first-aid measures.

5. FIRE-FIGHTING MEASURES

FLASH POINT: Not applicable.
AUTOIGNITION TEMPERATURE: Not applicable.
FLAMMABLE LIMITS (in air by voiume, %):

Lower (LEL): Not applicable.
Upper (UEL): Not applicable.

HEALTH REACTIVITY
FIRE EXTINGUISHING MATERIALS: Use extinguishing media appropriate for the ‘

NFPA RATING

FLAMMABILITY

surrounding fire.

Water Spray: YES Carbon Dioxide: YES Foam: YES

Dry Chemical: YES Halon: YES Other: Any "ABC” Class. . OTHER .
See Section 16 for Definition of Ratings

UNUSUAL FIRE AND EXPLOSION HAZARDS: Sulfur Dioxide is a toxic gas and

presents a significant health hazard to firefighters. In the event of fire, cool containers of Sulfur Dioxide with water to
prevent failure. Use a water spray or fog to reduce or direct vapors. Do not direct a water spray at the source of a release.
Water spray should be used with care. Sulfur Dioxide can react with water to form a corrosive solution of sulfurous acid.
Sulfurous acid can corrode metal.

Explosion Sensitivity to Mechanical Impact: Not sensitive.

Explosion Sensitivity to Static Discharge: Not sensitive.

SPECIAL FIRE-FIGHTING PROCEDURES: Incipient fire responders should wear eye protection. Structural firefighters
must wear Self-Contained Breathing Apparatus and full protective equipment. Fight fires in a protected location. Approach
fire from an upwind direction, to prevent overexposure to Sulfur Dioxide. If Sulfur Dioxide is involved in a fire, fire runoff
water should be contained to prevent possible environmental damage. If unruptured cylinders are exposed to heat, the
cylinder may rupture or burst and release the contents. It may be prudent to remove potentially heat-exposed cylinders
from the area surrounding a fire, if it is safe for firefighters to do so.
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6. ACCIDENTAL RELEASE MEASURES

SPILL AND LEAK RESPONSE: Uncontrolled releases should be responded to by trained personnel using pre-planned
procedures. Proper protective equipment should be used. In case of a release, clear the affected area, protect people, and
respond with trained personnel. Adequate fire protection must be provided. Call CHEMTREC (1-800-424-9300) for
emergency assistance.

Minimum Personal Protective Equipment should be Level B: triple-gloves (rubber gloves and nitrile gloves, over
latex gloves), chemically resistant suit and boots, hard-hat, and Self-Contained Breathing Apparatus. A
colorimetric tube is available for Sulfur Dioxide. If a colorimetric tube is used to indicate the concentration of Sulfur Dioxide,
the reading obtained should be lower than the limits indicated in Section 2 (Composition and Information on Ingredients)
before non-emergency personnel are permitted into area. Monitor the surrounding area for oxygen. The atmosphere must
have at least 19.5 percent oxygen before personnel can be allowed in the area without Self-Contained Breathing Apparatus
(SCBA).

Attempt to close the main source valve prior to entering the area. If this does not stop the release (or if it is not possible to
reach the valve), allow the gas to release in-place or remove it to a safe area and allow the gas to be released there.

THIS IS A TOXIC GAS. Protection of all personnel and the area must be maintained.

PART Il Howcan1/ prevent hazardous situations from occurring?

7. HANDLING and STORAGE

WORK PRACTICES AND HYGIENE PRACTICES: As with all chemicals, avoid getting Sulfur Dioxide ON YOU or IN
YOU. Wash hands after handling chemicals. Do not eat or drink while handling chemicals. All work practices should
minimize the release of Sulfur Dioxide. Be aware of any signs of exposure as indicated in Section 2 (Composition and
information on Ingredients); exposures to fatal concentrations of Sulfur Dioxide could occur rapidly.

STORAGE AND HANDLING PRACTICES: All employees who handle this material should be trained to handle it safely.
Avoid breathing the gas or sprays or mists generated by Sulfur Dioxide. Store containers in a cool, dry location, away from
direct sunlight, sources of intense heat, or where freezing is possible. Use only compatible materials for cylinders, process
lines, and other Sulfur Dioxide-handling equipment. Anhydrous Sulfur Dioxide is not corrosive to steel and other common
structural materials, except zinc. In the presence of moisture, however, corrosive conditions will develop. Lead, carbon,
graphite, and stainless steel, type 316 are recommended for handling moist Sulfur Dioxide. Lines should be purged with
dry nitrogen both before and after maintenance activity. Keep cylinder tightly closed when not in use. Keep cylinders away
from incompatible material. Wash thoroughly after using this material. Workers must be thoroughly trained to handle Sulfur
Dioxide without causing overexposure. Periodic inspections of process equipment by knowledgeable -persons should be
made to ensure that the equipment is used appropriately and the system is kept in suitable operating condition. Sulfur
Dioxide emergency equipment should be available near the point of use.

o Workers who handle Sulfur Dioxide should wear protective clothing, as listed in Section 8 (Exposure Controls - Personal
Protection).

o Instant-acting showers should be available in the event of an emergency.

o Special eye-wash fountains or similar equipment should be available for eye irrigation.

o Proper respiratory protection equipment must be provided and workers using such equipment must be carefully trained
in its operation and limitations.

o Precautions must always be taken to prevent suck-back of foreign materials into the cylinder by using a check-valve,
vacuum break, or trap, since suck-back may cause dangerous pressure changes within the cylinder.

e The cylinder valve should be closed after each use.

SPECIAL PRECAUTIONS FOR HANDLING GAS CYLINDERS: Protect cylinders against physical damage. Store in cool,
dry, well-ventilated area, away from sources of heat, ignition and direct sunlight. Do not allow area where cylinders are
stored to exceed 52°C (125°F). Use a check valve or trap in the discharge line to prevent hazardous backflow. Post “No
Smoking or Open Flame” signs in storage and use areas. Cylinders should be stored upright and be firmly secured to
prevent falling or being knocked over. Cylinders can be stored in the open, but in such cases, should be protected against
extremes of weather and from the dampness of the ground to prevent rusting. Never tamper with pressure relief devices.
The rules following on the following page are applicable to situations in which cylinders are being used:

SULFUR DIOXIDE - SO, MSDS (Document #001047) PAGE 4 OF 10



7. HANDLING and STORAGE (Continued)
SPECIAL PRECAUTIONS FOR HANDLING GAS CYLINDERS (continued):

Before Use: Move cylinders with a suitable hand-truck. Do not drag, slide or roll cylinders. Do not drop cylinders or permit
them to strike each other. Secure cylinders firmly. Leave the valve protection cap, if provided, in-place until cylinder is
ready for use.

During Use: Use designated CGA fittings and other support equipment. Do not use adapters. Do not heat cylinder by
any means to increase the discharge rate of the product from the cylinder. Use check valve or trap in discharge line to
prevent hazardous backflow into the cylinder. Do not use oils or grease on gas-handling fittings or equipment.

After Use: Close main cylinder valve. Replace valve protection cap, if provided. Mark empty cylinders “EMPTY”.

NOTE: Use only DOT or ASME code containers. Close valve after each use and when empty. Cylinders must not be
recharged except by or with the consent of owner. For additional information refer to the Compressed Gas Association
Pamphlet P-1, Safe Handling of Compressed Gases in Containers. Additionally, refer to CGA Bulletin SB-2 “Oxygen
Deficient Atmospheres” and CGA Pamphlet G-3, “Sulfur Dioxide”.

TANK CAR SHIPMENTS: Tank cars carrying Sulfur Dioxide should be loaded and unloaded in strict accordance with tank-
car manufacturer's recommendations and all established on-site safety procedures. Appropriate personal protective
equipment must be used during tank car operations (see Section 8, Exposure Controls - Personal Protection). All loading
and unloading equipment must be inspected, prior to each use. Loading and unloading operations must be attended, at all
times. Tank cars must be level and wheels must be locked or blocked prior to loading or unloading. Tank car (for loading) or
storage tank (for unloading) must be verified to be correct for receiving Sulfur Dioxide and be properly prepared, prior to
starting the transfer operations. Hoses must be verified to be clean and free of incompatible chemicals, prior to connection to
the tank car or vessel. Valves and hoses must be verified to be in the correct positions, before starting transfer operations. A
sample (if required) must be taken and verified (if required) prior to starting transfer operations. All lines must be blown-down
and purged before disconnecting them from the tank car or vessel.

PROTECTIVE PRACTICES DURING MAINTENANCE OF CONTAMINATED EQUIPMENT: Follow practices indicated in
Section 6 (Accidental Release Measures). Make certain application equipment is locked and tagged-out safely. Purge gas
handling equipment with inert gas (e.g., nitrogen) before attempting repairs.

8. EXPOSURE CONTROLS - PERSONAL PROTECTION

VENTILATION AND ENGINEERING CONTROLS: Use with adequate ventilation. Local exhaust ventilation is preferred,
because it prevents Sulfur Dioxide dispersion into the work place by eliminating it at its source. If appropriate, install
automatic monitoring equipment to detect the level of Sulfur Dioxide and oxygen. Eye wash stations/safety showers should
be near areas where Sulfur Dioxide is used or stored.

RESPIRATORY PROTECTION: Maintain Sulfur Dioxide below the exposure limits provided in Section 2 (Composition and
Information on Ingredients) and oxygen levels above 19.5% in the workplace. Use supplied air respiratory protection during
emergency response to a release of Sulfur Dioxide or if oxygen levels are below 19.5%. |If respiratory protection is
required, follow the requirements of the Federal OSHA Respiratory Protection Standard (29 CFR 1910.134), or equivalent
State standards. The following NIOSH recommendations for Sulfur Dioxide concentrations in air are in place.

CONCENTRATION ' RESPIRATORY EQUIPMENT

Up to 20 ppm: Chemical cartridge respirator with cartridge(s); or Supplied Air Respirator (SAR).

Up to 50 ppm: Powered air-purifying respirator with cartridge(s); or SAR operated in continuous-
flow mode.

Up to 100 ppm: Full-Facepiece chemical cartridge respirator with cartridge(s); or gas mask with

canister; or powered air-purifying respirator with a tight-fitting facepiece and
cartridge(s); or full-facepiece Self-Contained Breathing Apparatus (SCBA); or full-
facepiece SAR; or SAR with a tight-fitting facepiece operated in a continuous-flow
mode.

Emergency or Planned Entry into Unknown Concentration or IDLH Conditions: Positive pressure, full-facepiece SCBA; or
positive pressure, full-facepiece SAR with an auxiliary positive pressure SCBA.

The IDLH concentration for Sulfur Dioxide is 100 ppm.

EYE PROTECTION: Splash goggles or safety glasses, for protection from rapidly expanding gases and splashes of Liquid
Sulfur Dioxide. Additionally, face-shields should be worn if there is a potential for contact with liquid Sulfur Dioxide.

HAND PROTECTION: Wear mechanically-resistant gloves when handling cylinders of Sulfur Dioxide. Wear chemically-
resistant gloves when using this gas. Buty! rubber, chlorinated polyethylene, neoprene are recommended.
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8. EXPOSURE CONTROLS - PERSONAL PROTECTION (Continued)

BODY PROTECTION: Use body protection appropriate for task. Coveralils may be appropriate if splashes from the
liquefied gas are anticipated. Transfer of large quantities under pressure may require protective equipment appropriate to
protect employees from splashes of liquefied product.

9. PHYSICAL and CHEMICAL PROPERTIES

VAPOR DENSITY: 2.668 kg/m® (0.1665 lo/it®) EVAPORATION RATE (nBuAc = 1): Not applicable.
SPECIFIC GRAVITY (air=1): 2.263 FREEZING POINT: -75.5°C (-103.9°F)
SOLUBILITY IN WATER: Converts to soluble sulfurous acid. BOILING POINT @ 1 atm: -10°C (14.0°F)

VAPOR PRESSURE (psia): 49.1 EXPANSION RATIO: Not available.

ODOR THRESHOLD: 3-5 ppm. SPECIFIC VOLUME (ft*/Ib): 5.9

pH: Not applicable. (1% solution in water will have a pH < 3).

COEFFICIENT WATER/OIL DISTRIBUTION: Not applicable.

APPEARANCE AND COLOR: Colorless gas. The liquid is also colorless. The odor for both the liquid and gas is similar to
that of burning sulfur.

HOW TO DETECT THIS SUBSTANCE (warning properties): Though the odor is extremely disagreeable, it does not serve
as a reliable warning property for Sulfur Dioxide. The Odor Threshold is the same order of magnitude as the concentration
of exposure associated with adverse health effects. In terms of leak detection, fittings and joints can be painted with a soap
solution to detect leaks, which will be indicated by a bubble formation. Wet lead acetate paper can be used for leak
detection. Additionally, leaks of Sulfur Dioxide in lines or equipment may be located by passing a squeeze bottle of
aqueous ammonia over sites of suspected leaks; dense, white fumes sill be formed near the leaks.

10. STABILITY and REACTIVITY

STABILITY: Stable.
DECOMPOSITION PRODUCTS: Will react with water or, moist air to form sulfurous acid.

MATERIALS WITH WHICH SUBSTANCE IS INCOMPATIBLE: Sulfur Dioxide is not compatible with the following
materials: strong bases, strong oxidizers, powdered metals, metal oxides, sodium hydride, silver azide, cesium azide, zinc,
zinc compounds, metal acetylides.

HAZARDOUS POLYMERIZATION: Will not occur.

CONDITIONS TO AVOID: Contact with moisture and incompatible materials. Cylinders exposed to high temperatures or
direct flame can rupture or burst.

PART IV s there any other useful information about this material?

11. TOXICOLOGICAL INFORMATION
TOXICITY DATA: The following information is for Sulfur Dioxide.

Eye, rabbit = 6 ppm/4 hours/32 days; mild
effects

Mutation in Microorganisms System Test
=10 mmol/L

DNA damage System Test (human,
lymphocyte) = §700 ppb

TCLo (inhalation, mouse) = 32 ppm/ 24
hours (female 7-28 day post);
reproductive effects.

TCLo (inhalation, mouse) = 25 ppm/7
hours (female 6-15 days post);
teratogenic effects

TCLo (inhalation, mouse) = 500 ppm/5
minutes/30 weeks; equivocal
tumorigenic data

LCLo (inhalation, human) = 1000 ppm/10
minutes; pulmonary effects

TCLo (inhalation, human) = 3 ppm/5
days; pulmonary effected

TCLo (inhalation, human) = 12 ppm/1
hour; pulmonary effects

LCLo (inhalation, human) = 3000 ppm/5
minutes

LCsp (inhalation, rat) = 2520 ppm/1 hour

LCs (inhalation, mouse) = 3000 ppm/30
minutes

LCLo (inhalation, guinea pig) = 1039
ppm/24 hours

LCLo (inhalation, frog) = 1 pph/ 15
minutes

LCLo (inhalation, mammal) = 3,000
ppm/5 minutes

TCto (inhalation, rat) = 4,910 mg/m/6
hours/17 weeks—intermittent

TCLo (inhalation, rat) = 500 mg/m>/96
days— intermittent

TCLo (inhalation, dog) = 1 ppm/90
minutes/1 year— intermittent

TCLo (inhalation, dog) = 500 ppm/2
hours/21 weeks— intermittent

TCLo (inhalation, rabbit} = 200 mg/m*3
hours/13 weeks— intermittent

EYE IRRITATION: Temporary clouding of eyes was seen in rabbits, guinea pigs, and mice exposed to 400 ppm for 4 hours. Very severe eye
injury in rabbits was produced by a 5-second exposure to a stream of pure sulfur dioxide.
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11. TOXICOLOGICAL INFORMATION (Continued)

TOXICITY DATA (continued):

SHORT-TERM INHALATION STUDIES: Most studies indicate that high concentrations of Sulfur Dioxide effect the mechanics of respiration. A
dose-related narrowing of the bronchiole tubes leading to bronchio-constriction was seen in guinea pigs exposed to concentrations of 0,2-100 ppm
for 1 hour. Exposure of male mice for up to 72 hours to concentrations around 10 ppm produced nasal cavity injury (runny nose, ciliary loss, fluid
accumulation, and tissue death). The effects became more severe as exposure time increased. Less severe effects were seen in the trachea and
lungs. Other studies have not been reported any effects after 1-2 hour exposures to less than 1 ppm.

LONG-TERM INHALATION STUDIES: Exposure to 5 ppm for 225 days produced pulmonary function changes in dogs. Increased swelling,
secretions, and reddening of the trachea, as well as decreased mucosal flow was seen in dogs intermittently exposed to 1 ppm for 12 months.
There was no apparent effect on pulmonary function. No adverse effects were seen in guinea pigs exposed for 22 hours day, 7 days a week, for 52
weeks to concentrations of 0.13-5.72 ppm. No adverse effects were seen in monkeys exposed for 78 weeks to 0.14 - 1.28 ppm.

SUSPECTED CANCER AGENT: Sulfur Dioxide is not found on the following lists: FEDERAL OSHA Z LIST, NTP, IARC,
CAL/OSHA,; therefore it is not considered to be, nor suspected fo be a cancer-causing agent by these agencies.

IRRITANCY OF PRODUCT: Sulfur Dioxide is severely irritating to the eyes and may be irritating to the skin.

SENSITIZATION TO THE PRODUCT: Sulfur Dioxide is not known to cause sensitization in humans. One study involving
guinea pigs exposed to 4.3 ppm Sulfur Dioxide, 8 hours/day for 5 days enhanced an allergic reaction to ovalbumin (a
known allergen).

REPRODUCTIVE TOXICITY INFORMATION: Listed below is information concerning the effects of Sulfur Dioxide on the
human reproductive system.

Mutagenicity: In terms of clinical studies in animals, the following information was obtained: Sulfur Dioxide and its aqueous
forms gave both positive and negative results in bacterial test. Sulfur Dioxide did not induce sister chromatid exchange,
chromosomal aberrations, or micronucleus formation in the bone marrow of mice or Chinese Hamsters in in-vivo test.
However, it induced morphological transformation of Syrian hamster embryo cells. Other mutagenic data are available
as follows:

oms-esc = 2 mmol/L. : dni- human: lymphocytes = 5,700 ppb
mmo-omi = 10 mmol/L (S9) oms-human: lymphocytes = 5,700 ppb
sin-dmg-oral =200 mmol/L oms-ctl: other = 2,500 mmol/L
mmo-smec = 5 mmol/L (S9) cytogenic-dom: other =5 mmol/L
dnd- human: lymphocytes = 5,700 ppb cytogenic-ctl: other = 2,500 mmol/L

Embryotoxicity: Sulfur Dioxide is not reported to cause embryotoxic effects in humans. Refer to the following paragraph for
additional information.

Teratogenicity: No teratogenicity effects on humans have been described for Sulfur Dioxide. In terms of clinical studies in
animals, the following information was obtained: Slight signs of fetotoxicity were seen in mice exposed to 32, 65, 125,
or 250 ppm. Slight embryotoxicity was also seen when pregnant rabbits were exposed to 70 ppm during 6-15 days of
pregnancy. Slight maternal toxicity was observed in both mice and rabbits. Additional teratogenic data are available as
follows:

TCLo (inhalation, rat) = 4 mg/m3/24 hours (72-days preg) TCLo {inhalation, mouse) = 25 ppm/7 hours (6-15-days preg)
TCLo (inhalation, rat ) = 4 mg/m*/24 hours (72-days preg) TCLo (inhalation, mouse) = 25 ppm/7 hours (6—15-days preg)
TCLo (inhalation, rat) = 4,970 mg/m®12 hours (12-weeks preg) TCLo (inhalation, mouse) = 32 ppm/24 hours (7—18-days preg)
TCLo (inhalation, rat) = 30 ppm/6 hours (21-weeks male) TCLo (inhalation, rabbit) = 70 ppm/7 hours (6—18-days preg)

Reproductive Toxicity: No reproductive toxicity effects on humans have been described for Sulfur Dioxide.

A mutagen is a chemical which causes permanent changes to genetic material (DNA) such that the changes will propagate
through generation lines. An embryotoxin is a chemical which causes damage to a developing embryo (i.e. within the first
eight weeks of pregnancy in humans), but the damage does not propagate across generational lines. A fteratogen is a
chemical which causes damage to a developing fetus, but the damage does not propagate across generational lines. A
reproductive toxin is any substance which interferes in any way with the reproductive process.

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Conditions relating to the target organs may be aggravated by
overexposures to Suifur Dioxide. See Section 3 (Hazard Identification) for information on these conditions.

RECOMMENDATIONS TO PHYSICIANS: Administer oxygen, freat symptoms, and reduce overexposure. Oxygen
administration is most effective if expiration is made against a positive pressure of 4 cm. In cases of severe overexposure,
the victim should breath 100% oxygen under positive pressure exhalation pressure for 1.2 hour every hour for 3 hours. Be
observant for the initial stages of pulmonary edema or pneumonitis. In some cases, respiratory and circulatory stimulants
(coramine, metrazol, and caffeine-sodium benzoate) may be of value.

BIOLOGICAL EXPOSURE INDICES (BEls): Currently, Biological Exposure Indices (BEIls) are not applicable for Sulfur
Dioxide.
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12. ECOLOGICAL INFORMATION

ENVIRONMENTAL STABILITY: This gas will be dissipated rapidly in well-ventilated areas. Sulfur Dioxide is extremely
stable to heat [up to 200°C (392°F)]. Complex reactions of Sulfur Dioxide occur in the atmosphere, producing sulfates and
other sulfur compounds which contribute to air poliution.

EFFECT OF MATERIAL ON PLANTS or ANIMALS: Any adverse effect on animals would be related to oxygen-deficient
environments, respiratory system damage, and damage to the skin and eyes. Because Sulfur Dioxide produces corrosive
sulfurous acid upon contact with moisture, plants may be damaged or destroyed. Frost may also be produced, in the
presence of rapidly-expanding gases.

EFFECT OF CHEMICAL ON AQUATIC LIFE: Sulfur Dioxide hydrolyzes to sulfurous acid solution when in contact with
water. Sulfurous acid is very soluble in water, and even low concentrations of Sulfur Dioxide or sulfurous acid in water is
detrimental to aquatic life. If a release of Sulfur Dioxide occurs near a river or other body of water, the release has the
potential to kill fish and other aquatic life. Additional aquatic toxicity data are available for Sulfur Dioxide, as follows:

Concentration Exposure Species Effect Test
- {ppm) (hours) Environment

16 sunfish lethal
16-19 1 sunfish lethal

10 0.17 trout toxic tap water
5 trout lethal

0.5 1 fish toxic as HSO;

1 2 tench lethal as HSO;

13. DISPOSAL CONSIDERATIONS

PREPARING WASTES FOR DISPOSAL: Waste disposal must be in accordance with appropriate Federal, State, and local
regulations. Return cylinders with any residual product to Airgas Inc. Do not dispose of locally.

14. TRANSPORTATION INFORMATION

THIS MATERIAL IS HAZARDOUS AS DEFINED BY 49 CFR 172101 BY THE U.S. DEPARTMENT OF
TRANSPORTATION.

PROPER SHIPPING NAME: Sulfur dioxide, liquefied
HAZARD CLASS NUMBER and DESCRIPTION: 2.3 (Poison Gas)

UN IDENTIFICATION NUMBER: UN 1079 i
PACKING GROUP: Not Applicable

DOT LABEL(S) REQUIRED: Poison Gas

NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER (1996): 125

SPECIAL. PROVISION: Sulfur Dioxide is poisonous by inhalation. Shipments must be properly described as inhalation
hazards. ZONE C.

MARINE POLLUTANT: Sulfur Dioxide is not classified by the DOT as a Marine Pollutant (as defined by 49 CFR 172.101,
Appendix B).

TRANSPORT CANADA TRANSPORTATION OF DANGEROUS GOODS REGULATIONS: THIS MATERIAL IS
CONSIDERED AS DANGEROUS GOODS. Use the above information for the preparation of Canadian Shipments.

SPECIAL. PROVISION for CANADA: 102 (Poison-Inhalation Hazard). Emergency Response Assistance Planning
requirements must be met for shipments in excess of 3,000 kg or liters.
15. REGULATORY INFORMATION

U.S. SARA REPORTING REQUIREMENTS: Sulfur Dioxide is subject to the reporting requirements of Sections 302, 304,
and 313 of Title |ll of the Superfund Amendments and Reauthorization Act, as follows:

CHEMICAL NAME SARA 302 SARA 304 SARA 313
(40 CFR 355, Appendix A) | (40 CFR Table 302.4) {40 CFR 372.65)
Sulfur Dioxide YES YES NO
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15. REGULATORY INFORMATION (Continued)

U.S. SARA THRESHOLD PLANNING QUANTITY: Sulfur Dioxide = 500 lb.
U.S. CERCLA REPORTABLE QUANTITY (RQ): Sulfur Dioxide is listed as an EHS (Extremely Hazardous Substance); RQ
=11b.

CANADIAN DSL/NDSL INVENTORY STATUS: Sulfur Dioxide is on the DSL Inventory.
U.S. TSCA INVENTORY STATUS: Suifur Dioxide is listed on the TSCA Inventory.

OTHER U.S. FEDERAL REGULATIONS: Sulfur Dioxide (anhydrous) is subject to the reporting requirements of Section
112(r) of the Clean Air Act. The Threshold Quantity for this gas is 5,000 pounds. Compliance with the OSHA Process
Safety Standard (29 CFR 1910.119) may be applicable to operations involving the use of Sulfur Dioxide. Under this
regulation Sulfur Dioxide (liquid) is listed in Appendix A of this Standard and the threshold quantity for Sulfur Dioxide is 1000
pounds.

U.S. STATE REGULATORY INFORMATION: Sulfur Dioxide is covered under specific State regulations, as denoted
below:

Alaska - Designated Toxic and Hazardous
Substances: Sulfur Dioxide.

California - Permissible Exposure Limits
for Chemical Contaminants: Sulfur
Dioxide.

Massachusetts - Substance List: Sulfur

Dioxide.
Michigan - Critical Materials Register: No.
Minnesota - List of Hazardous

Substances: Sulfur Dioxide.

Pennsylvania - Hazardous Substance List:
Sulfur Dioxide.

Rhode Island - Hazardous Substance List:
Sulfur Dioxide.

Texas - Hazardous Substance List: Sulfur

Florida - Substance List: Sulfur Dioxide. Missouri - Employer Information/Toxic Dioxide.

lllinois - Toxic Substance List: Sulfur Substance List: Suifur Dioxide. West Virginia - Hazardous Substance List:
Dioxide. New Jersey - Right to Know Hazardous Sulfur Dioxide.

Kansas - Section 302/313 List: Sulfur Substance List: Sulfur Dioxide. Wisconsin - Toxic and Hazardous
Dioxide. North Dakota - List of Hazardous Substances: Sulfur Dioxide.

Chemicals, Reportable Quantities: No.

CALIFORNIA SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT (PROPOSITION 65): Sulfur Dioxide is not on
the California Proposition 65 lists.

LABELING:
DANGER:

CORROSIVE LIQUID AND GAS UNDER PRESSURE.
CAN CAUSE EYE, SKIN, AND RESPIRATORY TRACT BURNS.

Avoid breathing gas.

Store and use with adequate ventilation.

Do not get in eyes, on skin or clothing.

Use only with equipment of compatible material and construction.
Cylinder temperature should not exceed 52°C (125°F).

Close valve after each use and when empty.

Use in accordance with the Material Safety Data Sheet.

NOTE: Suck-back into cylinder may cause rupture.

Always use a back flow preventative device in piping.

IF INHALED, remove to fresh air. If not breathing, give artificial respiration. (Rescuer may
receive chemical burns as a result of giving mouth to mouth). If breathing is difficult, give
oxygen. Call a physician. Keep under medical observation.

IN CASE OF CONTACT, immediately flush eyes or skin with water for at least 15 minutes
while removing contaminated clothing and shoes. Call a physician. Wash clothing before
reuse. (Discard contaminated shoes).

DO NOT REMOVE THIS PRODUCT LABEL.
CANADIAN WHMIS SYMBOLS:

FIRST-AID:

Class A: Compressed Gas
Class D1A: Toxic Material/Immediate and Serious Effects
Class D2A: Other Toxic Effects/Very Toxic
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16. OTHER INFORMATION

PREPARED BY:

CHEMICAL SAFETY ASSOCIATES, Inc.

9163 Chesapeake Drive, San Diego, CA 92123-1002
619/565-0302

the risk in his use of the material.

The information contained herein is based on data considered accurate. However, no warranty is expressed or implied regarding the accuracy of these data or
the resuits to be obtained from the use thereof. AIRGAS, Inc. assumes no responsibility for injury to the vendee or third persons proximately caused by the
material if reasonable safety procedures are not adhered to as stipulated in the data sheet. Additionally, AIRGAS, Inc. assumes no responsibility for injury to
vendee or third persons proximately caused by abnormal use of the material even if reasonable safety procedures are followed. Furthermore, vendee assumes

DEFINITIONS OF TERMS

A large number of abbreviations and acronyms appear on a MSDS. Some of these which are commonly used include the following:
CAS #: This is the Chemical Abstract Service Number which uniquely identifies each constituent. it is used for computer-related searching.

EXPOSURE LIMITS IN AIR:

ACGIH - American Conference of Governmental Industrial Hygienists, a
professional association which establishes exposure limits. TLV -
Threshold Limit Value - an airborne concentration of a substance which
represents conditions under which it is generally believed that nearly all
workers may be repeatedly exposed without adverse effect. The duration
must be considered, including the 8-hour Time Weighted Average (TWA),
the 15-minute Short Term Exposure Limit, and the instantaneous Ceiling
Level (C). Skin absorption effects must also be considered.

OSHA - U.S. Occupational Safety and Health Administration. PEL -
Permissible Exposure Limit - This exposure value means exactly the same
as a TLV, except that it is enforceable by OSHA. The OSHA Permissible
Exposure Limits are based in the 1989 PELs and the June, 1993 Air
Contaminants Rule (Eederal Register; 58: 35338-35351 and 58: 40191).
Both the current PELs and the vacated PELs are indicated. The phrase,
“Vacated 1989 PEL,” is placed next to the PEL which was vacated by Court
Order.

IDLH - Immediately Dangerous to Life and Health - This level represents a
concentration from which one can escape within 30-minutes without
suffering escape-preventing or permanent injury. The DFG - MAK is the
Republic of Germany's Maximum Exposure Level, similar to the U.S. PEL.
NIOSH is the National Institute of Occupational Safety and Health, which is
the research arm of the U.S. Occupational Safety and Health Administration
(OSHA). NIOSH issues exposure guidelines called Recommended
Exposure Levels (RELs). When no exposure guidelines are established,
an entry of NE is made for reference.

HAZARD RATINGS:

HAZARDOUS MATERIALS IDENTIFICATION SYSTEM: Health Hazard: 0
(minimal acute or chronic exposure hazard); 1 (slight acute or chronic
exposure hazard); 2 (moderate acute or significant chronic exposure
hazard); 3 (severe acute exposure hazard; onetime overexposure can result
in permanent injury and may be fatal); 4 (extreme acute exposure hazard;
onetime overexposure can be fatal). Flammability Hazard: 0 {(minimal
hazard); 1 (materials that require substantial pre-heating before burning); 2
(combustible liquid or solids; liquids with a flash point of 38-93°C [100-
200°F]); 3 (Class 1B and IC flammabile liquids with flash points below 38°C
[100°F]); 4 (Class |IA flammable liquids with flash points below 23°C [73°F]
and boiling points below 38°C [100°F]. Reactivity Hazard: 0 (normally
stable); 1 (material that can become unstable at elevated temperatures or
which can react slightly with water); 2 (materials that are unstable but do not
detonate or which can react violently with water); 3 (materials that can
detonate when initiated or which can react explosively with water);, 4
(materials that can detonate at normal temperatures or pressures).
NATIONAL FIRE PROTECTION ASSOCIATION: Health Hazard: 0
(material that on exposure under fire conditions would offer no hazard
beyond that of ordinary combustible materials); 1 (materials that on
exposure under fire conditions could cause irritation or minor residual
injury); 2 (materials that on intense or continued exposure under fire
conditions could cause temporary incapacitation or possible residual injury);
3 (materials that can on short exposure could cause serious temporary or
residual injury); 4 (materials that under very short exposure causes death
or major residual injury).

NATIONAL FIRE PROTECTION ASSOCIATION (Continued): Elammability
Hazard and Reactivity Hazard: Refer to definitions for “Hazardous Materials
ldentification System”.

FLAMMABILITY LIMITS IN AIR:

Much of the information related to fire and explosion is derived from the
National Fire Protection Association (NFPA). FElash Point - Minimum
temperature at which a liquid gives off sufficient vapors to form an ignitable
mixture with air. Autoignition Temperature: The minimum temperature
required to initiate combustion in air with no other source of ignition. LEL -
the lowest percent of vapor in air, by volume, that will explode or ignite in
the presence of an ignition source. UEL - the highest percent of vapor in air,
by volume, that will explode or ignite in the presence of an ignition source.

TOXICOLOGICAL INFORMATION:

Possible health hazards as derived from human data, animal studies, or
from the results of studies with similar compounds are presented.
Definitions of some terms used in this section are: LDsy - Lethal Dose
(solids & liquids) which kills 50% of the exposed animals; LCs - Lethal
Concentration (gases) which kills 50% of the exposed animals; ppm
concentration expressed in parts of material per million parts of air or water;
mg/m® concentration expressed in weight of substance per volume of air;
mg/kg quantity of material, by weight, administered to a test subject, based
on their body weight in kg. Data from several sources are used to evaluate
the cancer-causing potential of the material. The sources are: IARC - the
International Agency for Research on Cancer, NTP - the National
Toxicology Program, RTECS - the Registry of Toxic Effects of Chemical
Substances, OSHA and CAL/OSHA. IARC and NTP rate chemicals on a
scale of decreasing potential to cause human cancer with rankings from 1
to 4. Subrankings (2A, 2B, etc.) are also used. Other measures of toxicity
include TDLo, the lowest dose to cause a symptom and TCLo the lowest
concentration to cause a symptom; TDo, LDLo, and LDo, or TC, TCo,
LCLo, and LCo, the lowest dose (or concentration) to cause lethal or toxic
effects. BEl - Biological Exposure Indices, represent the levels of
determinants which are most likely to be observed in specimens collected
from a healthy worker who has been exposed to chemicals to the same
extent as a worker with inhalation exposure to the TLV. Ecological
Information: EC is the effect concentration in water.

REGULATORY INFORMATION:

This section explains the impact of various laws and regulations on the
material. EPA is the U.S. Environmental Protection Agency. WHMIS is the
Canadian Workplace Hazardous Materials Information System. DOT and
TC are the U.S. Department of Transportation and the Transport Canada,
respectively. Superfund Amendments and Reauthorization Act (SARA); the
Canadian Domestic/Non-Domestic Substances List (DSL/NDSLY); the U.S.
Toxic Substance Control Act (TSCA), Marine Poliutant status according to
the DOT; the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA or Superfund); and various state regulations.
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New México Encrg

; Mincrals and Natural Rcsources Dcpartment

Susana Martinez

Governor
Brett F. Woods, Ph.D. Daniel Sanchez
Acting Cabinet Secretary Acting Division Director

Qil Conservation Division

March 1, 2011

Mr. John Prentiss

Area Manager

Frontier Field Services, LLC
P.O. Box 7, 1001 Conoco Road
Maljamar, NM 88260

Dear Mr. Prentiss:

Re: Frontier (Conoco) Maljamar Gas Plant (GW-020) Oil and Gas Facilities/Operations that may Vent
and/or Flare H,S Gas

The New Mexico Oil Conservation Division (OCD) is writing to operators of the above-referenced types of
facilities or operations that may have New Mexico Environmental Department (NMED) - Air Quality Bureau
(AQB) Oil and Gas type Permits. The purpose of this communication is to inform operators of such facilities
regarding OCD Rules that may be applicable to gas plant operators and/or oil and gas facilities/operations in the
hope that it provides some clarification regarding the applicability of these rules, and to ultimately increase
overall comphance

~In New Mexico, the OCD Rules that pertain to Hydrogen Sulfide (H,S) Gas are provided at § 19.15.11 et seq.

NMAC (Hydrogen Sulfide Gas). The OCD Oil and Gas Rules that address “No-Flare” and the OCD Form C-129
process are provided at § 19.15.7.37 et seq. NMAC (Application for Exception to No-Flare). Gas plants have gas
gathering pipelines with meters connected to operators who then either sell or vent casinghead gas into the gas
gathering pipelines that feed into the plants. The OCD Rules that pertain to “Casinghead Gas” are provided at §

19.15.18.12 et seq. NMAC (Production Operating Practices).

This letter was precipitated by a recent event where a gas plant operator shut-in a “gas gathering pipeline.” This
“shutting-in™" of the pipeline impacted approximately thirty individually-metered operators who may have
continued operating instead of “shutting-in” their well(s). In spite of the fact that approximately thirty operators
were impacted, the OCD observed that only one of those thirty operators contacted the OCD via Form C-129 as
required under the OCD Rules to obtain approval of their application for an “exception to no-flare.” (The
operator initially had contacted the QCD to request approval to vent H,S gas into the air rather than shut-in the
well.) The OCD has serious public safety concerns when operators do not properly shut-in their wells when gas
gathering pipelines and/or meters are shut-in, especially where the wells are near populated and/or agricultural
areas due to the potential for loss of life from toxic gas.

In subsequent communications with gas plant operators who flare gas, the OCD discovered that the operators
were under the impression that if their facility has an NMED- AQB Construction Permit which includes a
provision to flare/emit gas, then this is all that is needed to operate in New Mexico. This is actually only partially

Oil Conservation Division .
1220 South St. Francis Drive = Santa Fe, New Mexico 87505 ‘ —§\ -
Phone (505) 476-3440 - Fax (505) 476-3462 - www.emnrd.state.nm.us/OCD
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Mr. Prentiss

Frontier Ficld Serviccs, LLC
March 1, 2011
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correct because operators are also required to:.comply with the requirements set out in the OCD Rules regarding
flaring and venting. For example, in the'situation where a gas plant operator has notified connected well
operators of a gas-gathering pipeline shut-down, each of those well operators is xequn'ed to shut-in its well(s) or to
obtain OCD District Supervisor approval to flare via.an OCD C-129 Form. Operators who-do not comply are
illegally venting and/or flaring gas unider OCD Rules.

1n addition, gas plants and/or oil and gas operators may be required to satisfy OCD § 19.15.11 gt'seq. NMAC
(Hydrogen Sulfide Gas) Contingency Plan requirements for facilitics and wells in cases where 100 ppm or greater
H,S concentrations may impact public areas. OCD records indicate that Frontier Field Services, LLC does not
currently have an H,S Contingency Plan (CP) on file with the OCD. If:you-do not:have an approved CP under §
19.15.11 gt seq. NMAC (Hydrogen Sulfide Gas) for your gas plant yet, please submit your €P to the.OCD
Environmental Burcau in Santa Fe on or before August 11,2011, (The OCD notes that it is aware of some
operators who have recently submitted CPs.to the OCD that are cuuenlly unde: review. Please advise if this is
the case for Fronticr Ficld Services, LLC.)

The OCD recognizes that when multiple sets of Rules, Regulations and Statutes apply,.it can sometimes be tricky
to definitively determine which requirements.apply, to whomand in what circumstances. Operators must,
however, take all care to ensure that they are at all times operating in compliance with. all applicable state, federal
and/or local rules and regulations. In'this instance, this means that operators are subject not only to the
requirements imposed by the NMFD-AQB permitting structure, but also to those set forth in the OCD Rules.

We hope that this communication has helped to clarify the issue regarding the applicability of the OCD Rules in
these situations, regardless of the.existence of a valid NMED-AQB permit. Please-contact.Carl Chavez of my’
staff at (505) 476-3490 if you have questions or need assistance with the CP. The OCD looks forward to bringing
your facility into compliance with-OCD Rules if it is not currently already in compliance. Thank you for your
cooperation in this matter.

Sincerely,

Y

Daniel Sanchez, A
Compliance & Enforcement Mahager T~

xc: Richard Goodyear, NMED- AQB
OCD Environmental Bureau

OCD District Offices




