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(Ke Key Energy Services
6 Desla Drive Tdephene: 713.651.4300

Suila 4300 Facsimile; 713,652.4005
Energy Services Midland, Texas 79705 www.keyenergy.com

Date: May 18,2011

Glenn vonGonten- Acting Environmental Bureau Chief
Jim Griswold- Senior Hydrologist

1220 South St Francis

Santa Fe, New Mexico 87505

Subject: Addendum to application for the new (replacement) brine well, Carlsbad, New Mexico

Dear Mr. vonGonten and Griswold:

Please find attached an addendum to the application originally submitted on january 31, 2011, for the new
(replacement) brine well to be located near Carlsbad, New Mexico. The addendum up-dates the application in the
following areas:

1.

5.

The public notices were modified to provide a better description of the site and to properly adhere to the public
notice requirements. Enclosed are the up-dated public notices for your review and approval.

The original well design has been up-dated to include a salt roof blanket protection and monitoring system, and a
different double tubing arrangement to facilitate tubing movement in order to properly develop and shape the
cavern, Enclosed herein is an addendum to Section V1 appendix, updating the original brine well piping schematic
and includes a new MSDS for the blanket fluid.

A rewrite of Section VII Brine Extraction Well(s) with up-dated appendices, (enclosed herein), includes PB Energy’s
recommended design, development, operation and monitoring plans that will be incorporated into the permit. PB
Energy is one of the companies that designed and installed the US Strategic Petroleum Reserves in nature salt
formations and has vast experience in brine well operations.

An up dated Section VIL.A.1-4 appendix (enclosed herein) indudes the C-101 form drilling permit and amended plan
to coincide with the brine well design.

Alsoincluded is a geologic summary prepared by Dr. Dennis Powers, included at the end of the document.

Special note concerning water issues: The existing station used fresh water supplied from the city of Carlsbad. The new
replacement well will continue to use city water as available and other municipal, commercial and local private water
sources, including using treated water from various non-potable sources. Key Energy Services, LLC. (Key) will adhere to
all local, state, federal laws, rules and regulations concerning water usage.

Key fully anticipates that the Oil Conservation Division may now make a proper administrative completeness
determination. Upon division approval, Key will issue public notices and continue the permit process. If OCD requires
additional information concerning this application please do not hesitate to call me at 432-571-7536 or Wayne Price at
505-715-2809, or E-mail wayneprice77@earthlink.net.

Sincerely,

D094

Daniel K. Gibson, P.G.
Corporate Environmental Director

Attachments-1




Performance is Key

Energy Services

Addendum for Application to the New (replacement)
Brine Well
Carlsbad, New Mexico
Submitted to:
New Mexico Qil Conservation Division
May 18, 2011

by:

Daniel K. Gibson
Corporate Environmental Director

Key Energy Services, LLC.
6 Desta Drive
Suite 4300
Midland, Texas 79705
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Public Notice Display Ad

Legal notification for 3"x4” newspaper display add per Water Qualit
Control Commission Regulations 20.6.2.3.108.B.4 NMAC

Key Energy Services LLC, 6 Desta Drive Suite 4300 Midland, TX 79705, Dan Gibson Corporate Environmental
Director, has filed an application with the New Mexico Oil Conservation Division {OCD}) to install and operate a
replacement class Il brine well for its existing brine and fresh water station previcusly permitted by the OCD as
BW-19. This well site will be located approximately 3 miles southwest of Carlsbad, New Mexico, Eddy County, in
the Carlsbad ET Zone, located east of the airport and US highway 62-180. The portion of the land is actually part of
the east side of the Old Carlsbad Army Airbase, currently used for commercial and industrial activity.

The exmisting water station is located in (SE/4 NE/4 UL H of Section 36 ~Townshlp 22 South- Range 26 East) on
private land. The new replacement brine well will be located approximately 1000 feet east of the existing facility in
(SW/4 NW/4 UL E of Section 31-Township 22 South-Range 27 East) on private fand.

Brine water is used in the Oil and Gas industry to supply a “heavy pure sodium chloride” concentrated salt water
{i.e. brine water) with a total dissolved solids concentration of approxlmately 320,000 mg/l and a density that is
20% higher than fresh water. Heavy brine water is essential in preventing blow-outs in high pressure gas wells and
prevents loss of arculation when drilling through salt zones typically found In the Carisbad area.

Fresh water will be injected deep into the Castile salt formation at a depth ranging from 1300 to 1500 feat below
the surface to produce brine water. The Castile [ormation is the same deep stable formation found under the
WIP# site. The Tarmation is known to contain a pure “Sodium” salt that is preferred in the oil and gas drilling
cperations.  Other salts typically found, in the potash area, playa lakes and salt-water aquifers, can interfere with
the drilling mud programs, thus causing significant control problems and added cost.

The Castile formation contains thick continuous anhydrite rock layers, that act a lot like natural concrete beams,
that overly the targeted salt section. These layers have been identified and geo-engineering calculations show
they will provide a natural support and barrier for the cavern created as a result of solution mining. An
engineering model that Included satety factors was developed to verify the long- term stability of the site.

The brine well will be designed to produce at a rate of less than 1700 barrels per day, which equates to
approximately 12 million barrels of brine water over a 20-year life period. The anticipated cavern radius will be
approximately 150 feet. The well has been located on private land to generaily provide a minimum of
approximately 1000 foot separation from all existing signiticant features, such as houses, roads, utilities, pipelinas,
water supplies, buildings, schools, businesses, etc.

Al land ewners within 1/3 mile {i.e. 1760 ft) of the site will receive a special written notice.

This site has no public water supplies that may be impacted, and ground water in this area is somewhat limited,
with some dry holes being encountered while in other wells groundwater may be present, both in shalluw lenses
30-60 feet deep and in deeper horizons i.e. 100-250 feet. The shallow groundwater in this area is typically not
used for drinking water and when found s in very limited quantity. The deeper zone is considered usable as an
irngation water source, when sufficient quantities are found, with an average quality concentration of 500-2000
mg/! of total dissolved solids.

This facility will be designed and permitted to have no intentional water contaminants discharged to the surface or
subsurface for the protection of groundwater  The system will have concrete and synthetic liners to prevent any



spills or leaks from reaching the ground surface. The brine well will have double cemented casing and tubing pipes
to protect groundwater.

Key Energy has determined that butk mixing of purchased pure salt is neither, economically feasible or
environmentally safe. The volumes required during drilling programs cannot be met other than using brine
caverns that can safely store large volumes of brine water.

if yots have any questions or concerns please do not hesitate to contact Key Energy at the address above or you
may contact Wayne Price 505-715-2809 or E-mail . Key welcomes your input.

The New Mexico Oil Conservation Division (0CD) will accept comments and statements of interest regarding this
applicanion and will create a facility-specific mailing list tor persons who wish to receive future notices. Interested
persons may contact Jim Griswold, Oil Conservation Division (OCD) 505-476-3465 or by writing 1220 South Saint
francis, Santa Fe, New Mexico, 87505,

Para obtener mads informacion sobre esta solicitud en espanal, sirvase comunicarse por favor: New Mexico Energy,
Minerals and Natural Resources Department (Depto. Del Energia, Minerals y Recursos Naturales de Nuevo
Mexico), Qil Conservation Division (Depto. Conservacio’n Del Petrélen), 1220 South St. Francis Drive, Santa Fe,
New México (Contacto: Dorothy Phillips, 505-476-3461)



Public Notice Letter

Certified Mail:

Property Owner of Record:
Name:

Address:

City/County:

State:

Public Notice

Legal notification to property owner(s) of record within one-third mile
per Water Quality Control Commission Regulations 20.6.2.3.108.8.2
NMAC

Key Energy Serwices LLC, 6 Desta Drive Suite 4300 Midland, TX 79705, Dan Gibson Corporate
Environmental Director, has filed an application with the New Mexico Oil Conservation Division (OCD) to
install and operate a replacement class Il brine well for its existing brine and fresh water station
previously permitted by the OCD as BW-19. This well site will be located approximately 3 miles southwest
of Carishad, New Mexico, Fddy Counly, in the Carlsbad ET Zone, located east of the airport and US
highway 62-180. The portion of the land is actually part of the east side of the Old Carlsbad Army Airbase,
currently used for commercial and industrial activity.

from your property boundqry. An aeriel photo has been a attached in this notification for your rgvfgm

The existing water station is located In (SE/4 NE/4 UL H of Section 36 -Township 22 South- Range 26 East)
on privaie land. The new replacement brine well will be located approximately 1000 feet east of the
existing faolity in (SW/4 NW/4 UL E of Section 31-Township 22 South-Range 27 East) on private land.

Brine water is used in the Oil and Gas industry to supply a “heavy pure sodium chloride” concentrated salt
water (i.e. brine water) with a total dissolved solids concentration of approximately 320,000 mg/l and a
density that is 20% higher than fresh water. Heavy brine water is essential in preventing blow-outs in high
pressure gas wells and prevents loss of circulation when drilling through salt zenes typically found In the
Carlsbad area.

Fresh water will be injected deep into the Castile salt formation at a depth ranging from 1300 to 1500 feet
below the surtace to produce brine water. The Castile formatlon Is the same deep stabie formation found
under the WIPP site. The formation is known to contain a pure "Sodium” salt that is preferred In the oil
and gas drilling operations, Qther salts typicaily found, in the potash area, playa lakes and salt-water
aquifers, can interfere with the drilling mud programs, thus causing significant control problems and
added cost.



The Castile formation contains thick continuous anhydrite rock layers, that act a lot like natural concrete
beams, that overly the targeted salt section. These layers have been identified and geo-engineering
calculations show they will provide a natural support and barrier for the cavern created as a resuit of
solution mining. An engineering madel that included safety tactors was developed to verify the long-
term stabuility of the site.

The brine well wilt be designed to produce at a rate of less than 1700 barrels per day, which equates to

approximately 12 million barrels of brine water over a 20-year life period. The anticipated cavern radius

will be approximately 150 feet. The well has been located on private land to provide a minimum of
insert distance n from all your line,

This site has no public watar supplies that may be impacted, and ground water in this area is somewhat
limited, with some dry holes being encountered while in other wells groundwater may be present, both
in shallow lenses 30-60 feet deep and in deeper horizons Le. 100-250 feet. The shallow groundwater
in this ared is typically not used for drinking water and when found is in very limited quantity. The deeper
zone is considered usable as an irrigation water source, when sufficient quantities are found, with an
average qualty concentration of 500-2000 mg/! of total dissolved solids.

This facility will he designed and permitted to have no intenuonal water contaminants discharged to the
surtace or subsurface for the protection of groundwater. The system will have concrete and synthetic
hiners to prevent any spills or leaks from reaching the ground surface. The brine well will have double-
cemented casing and tubing pipes to protect groundwater,

Kay Energy has determined that bulk mixing of purchased pure salt is neither, economically feasible or
envirenmentally safe. The volumes required during drilling programs cannot be met other than using
brine caverns that can safely store large volumes of brine water.

It yau have any questions or concerns please do not hesitate to contact Key Energy at the address above
or you may contact Wayne Price 505-715-2809 or E-mail . Key welcames
yout input,

The New Mexico Oil Conservation Division (OCD) will accept comments and statements of interest
regarding this application and will create a facility specific mailing list for persons who wish to receive
future notices Interested persons may contact Jim Griswoid, Qil Conservation Division (OCD) 505-476-
3465 or by writing 1220 South Saint Francis, Santa Fe, New Mexico, 87505,

Para obtener mas informacion sobre esta solicitud en espanol, sirvase comunicarse por favor: New
Mexico Energy, Minerals and Natural Resources Department {Depto. Del Energia, Minerals y Recursos
Naturales de Nuevo México), Oil Conservation Division (Depto. Conservacio’n Del Petréleo), 1220 South
St. Francis Drive, 5anta Fe, New México {Contacto: Darothy Phillips, 505-476-3461)



Public Notice

Leqgal off-site notification per Water Quality Control Commission

Requlations 20.6.2.3.108.B.1 NMAC

Key Energy Services LLC, & Desta Drive Suite 4300 Midland, TX 79705, Dan Gibson Corporate
Environmental Director, has filed an application with the New Mexico Qil Canservation Division (QCD) to
install and operate a replacement class 1l brine well for its existing brine and fresh water station
previously permitted by the OCD as BW-19. This well site will be located approximately 3 miles southwest
of Carlsbad, New Mexica, Eddy County, in the Carlsbad ET Zane, located east of the airport and US
highway 62-180. The portion of the land is actually part of the east side of the Old Carlshad Army Airbase,
currently used for commercial and industrial activity

An aerial phote has been attached in this notification for your review.

The existing water station is iocated in (SE/4 NE/4 UL H of Section 36 -Township 22 South- Range 26 East)
on private and. The new replacement brine well will be located approximately 1000 feet east of the
existing facility in (SW/4 NW/4 UL E of Section 31-Township 22 South-Range 27 East) on private land.

Brine water is used in the Qil and Gas industry to supply a “heavy pure sodium chloride” concentrated salt
water (i.e. brine water) with a total dissolved solids concentration of approximately 320,000 mg/l and a
density that is 20% higher than fresh water, Heavy brine water is assential in preventing blow-outs in high
pressure gas wells and prevents loss of circulation when drilling through salt zones typically found in the
Carlsbad area.

Fresh water will be injected deep into the Castiie salt formation at a depth ranging from 1300 to 1500 feet
below the surface to produce brine water, The Castile formation is the same deep stable formation found
under the WIPP site. The formation is known to contain a pure "Sodium” salt that is preferred in the oil
and gas drilling operations. Other salts typically found, in the potash area, playa lakes and salt-water
aguiters, can interfere with the drilling mud programs, thus causing significant control problems and
added cost.

The Castile formation contains thick continuous anhydrite rock layers, that act a lot tike natural concrete
beams, that overly the targeted salt section. These layers have been identified and geo-engineering
calculations show they will provide a natural support and barrier for the cavern created as a result of
solution mining. An engineering model that included safety factors was developed to verify the long-
term stability of the site.

The brine weil will be designed to produce at a rate of less than 1700 barrels per day, which equates to
approximately 12 million barrels of brine water over a 20-year life period. The anticipated cavern radius
will be approximately 150 feet. The well has been located on private land to generally provide a minimum
of 1000 feet separation fram all existing significant features, such as houses, roads, utilities, pipelines,
water supplies, buildings, schoals, businesses, etc.

All land awners within 1/3 mile {i.e, 1760 ft) of the site will receive a special written notice.



This site has no public water supplies that may be impacted, and ground water in thls area is somewhat
hmited, with some dry holes being encountered while in other wells groundwater inay be present, both
in shallow lenses 30-60 feet deep and in deeper horizons i.e. 100-250 feet. The shallow groundwater
in this area is typically not used for drinking water and when found is In very limited quantity. The deeper
zone is considered usable as an irrigation water source, when sufficient quantities are found, with an
average quality concentration of 500-2000 mg/! of total dissolved solids.

This facility will be designed and permitted to have no intentional water contaminants discharged to the
surface or subsurface for the protection of groundwater. The system will have concrete and synthetic
liners to prevent any spills or leaks from reaching the ground surface. The brine well will have double-
cemented casing and tubing plpes to protect groundwater,

Key Energy has determined that bulk mixing of purchased pure salt is neither, economically feasible or
environmentally safe. The volumes required during drilling programs cannot be met other than using
brine caverns that can safely store large volumes of brine water.

If you have any questions or concerns please do not hesitate to contact Key Energy at the address above
or you may contact Wayne Price 505-715-2809 or E-mail . Key welcomes
your input.

The New Mexico Oil Conservation Division (OCD) will accept comments and stalements of interest
regarding this application and will create a facility-specific mailing list for persons who wish to receive
future notices.  Interested persons may contact Jim Griswold, Oil Conservation Division {OCD) 505-476-
3405 or by writing 1220 South Saint Francis, Santa Fe, New Mexico, 87506,

Para obtener mas informacion sobre esta solicitud en espanol, sirvase comunicarse por favor: New
Mexico Energy, Minerals and Natural Resources Department (Depto. Del Energia, Minerals y Recursos
Naturales de Nuevo México), Oil Conservation Division (Depto. Conservacio’n Del Petréleo), 1220 South
St. Francis Drive, Santa Fe, New México (Contacto: Dorothy Phillips, 505-476-3461)



Public Notice Letter

Legal notification to property owner(s) of the site per Water Quality
Control Commission Requlations 20.6.2.3.108.B.3 NMAC

Certified Mail Return Receipt Requested:;

Property Owner of Record:
Name:

Address:

City/County:

State:

Public Notice

Key Energy Services LLC, 6 Desta Drive Suite 4300 Midland, TX 79705, Dan Gibson Corporate
Environmental Director, has filed an application with the New Mexico Qil Conservation Division (OCD) to
install and operate a replacement class |l brine well for its existing brine and fresh water station
previously permitted by the OCD as BW-19. This well site will be located approximately 3 miles southwest
of Carlsbad, New Mexico, Eddy County, in the Carlsbad ET Zone, located east of the alrport and US
highway 62-180. The portion of the land is actually part of the east side of the Old Carlsbad Army Airbase,
currently used for commercial and industrial activity,

The existing water station and replacement brine well may be located within one-third mile {i.e. 1760 ft)
from your property boundary or on your property. An aerial photo has been attached in this
notification for your review.

The existing water station is located in {SE/4 NE/4 UL H of Section 36 -Township 22 South- Range 26 East)
on private land. The new replacement brine well will be located approximately 1000 feet east of the
existing facllity in (SW/4 NW/4 UL E of Section 31-Township 22 South-Range 27 East) on private land.

Brine water is used in the Oil and Gas industry to supply a “heavy pure sodium chloride” concentrated salt
water (i.e. brine water) with a total dissolved solids concentration of approximately 320,600 mg/l and a
density that is 20% higher than fresh water. Heavy brine water is essential in preventing blow-outs in high
pressure gas wells and prevents loss of circulation when drilling through salt zones typically found in the
Carlshad area.



Fresh water will be injected deep into the Castlle salt formation at a depth ranging from 1300 to 1500 feet
below the surface to produce brine water. The Castile formation is the same deep stable formation found
under the WIPP site. The formation is known to contain a pure “Sodium” salt that is preferred in the oll
and gas drilling operations. Other salts typically found, In the potash area, playa lakes and salt-water
aquifers, can interfere with the drilling mud programs, thus causing significant control problems and
added cost,

The Castile formation contalns thick continuous anhydrite rack layers, that act a lot like natural concrete
beams, that overly the targeted salt sectlon. These layers have been identified and geo-engineering
calculations show they will provide a natural support and barrier for the cavern created as a result of
solution mining. An engineering model that included safety factors was developed to verify the long-
term stability of the site.

The brine well wlll be designed to produce at a rate of less than 1700 barrels per day, which equates to
approximately 12 milllon barrels of brine water over a 20-year life period. The anticipated cavern radius
will be approximately 150 feet. The well has been located on private land to generally provide a minimum
of 1000 feet separation from all existing slgnificant features, such as houses, roads, utilities, pipelines,
water supplies, buildings, schools, businesses, etc.

This site has no public water supplies that may be Impacted, and ground water in this area is somewhat
limited, with some dry holes being encountered while in other wells groundwater may be present, both
in shallow lenses 30-60 feet deep and in deeper horizons f.e. 100-250 feet. The shallow groundwater
in this area Is typlcally not used for drinking water and when found is In very limited quantity. The deeper
zone is consldered usable as an irrigation water source, when sufficient quantities are found, with an
average quality concentration of 500-2000 mg/| of total dissolved solids.

This facility will be designed and permitted to have no Intentional water contamInants discharged to the
surface or subsurface for the protection of groundwater. The system wlll have concrete and synthetic
liners to prevent any spills or leaks from reaching the ground surface. The brine well will have double-
cemented casing and tubing plpes to protect groundwater.

Key Energy has determined that bulk mixing of purchased pure salt Is neither, economically feasible or
environmentally safe. The volumes required during drilling programs cannot be met other than using
brine caverns that can safely store large volumes of brine water.

If you have any questions or concerns please do not hesltate to contact Key Energy at the address above
or you may contact Wayne Price 505-715-2809 or E-mail wayneprice77 @earthlink.net. Key welcomes
your Input.

The New Mexico OIl Conservation Division (OCD) will accept comments and statements of interest
regarding this application and will create a facility-speclfic mailing list for persons who wish to recelve
future notices. Interested persons may contact Jim Griswold, Oll Conservation Divislon {OCD) 505-476-
3465 or by writing 1220 South Saint Francis, Santa Fe, New Mexico, 87505,

Para obtener mas informacidn sobre esta sollcitud en espanol, sirvase comunicarse por favor: New
Mexico Energy, Minerals and Natural Resources Department (Depto. Del Energla, Minerals y Recursos
Naturales de Nuevo México}, Oil Conservation Division (Depto. Conservaclo’n Del Petrélec), 1220 South
5t. Francis Drive, 5anta Fe, New México {Contacto: Dorothy Phillips, 505-476-3461)



Addendurm (5/2011) Section V! Appendix for Brine Well Application Guideline
Includes:

Brine weil piping schematic-Updated to in¢lude Diesel Blanket Pressure System.

Facility and Fluid Flow Dlagram
Recent phota of the Key Energy brine water tank storage area.

Packer Fluid MSDS- Changed to #2 Diesel.

b B (S



Key Energy Brine Well Piping Schematic

Date: Up Dated 5/2011
Drawn by: LWP-Price LLGC
New Carlsbad Replacamen! Brine Well and Water Station
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Chevron

Material Safety Data Sheet

[ SECTION 1 PRODUCT AND COMPANY IDENTIFICATION

DIESEL FUEL No. 2

Product Use: Fusl

Product Number(s): CPS$203410 [See Section 16 for Additional Product Numbers)

Synonyms: 15 8 Diese! Fuei 2, Alternative Law Aromatic Diesel {(ALAD), Calco LS Diesel 2, Calco
ULS DFZ. Calco ULS Diesel 2. Chevron LS Diesel 2, Chevron ULS Diesel 2, Diese! Fue! Oil, Diesel
Grade No. 2, Diesei No. 2-D $15. Diesel No. 2.D S500 Diesel No. 2-D S5600. Distilates, straight run,
Gas Qil. HS Diesel 2. HS Heating Fuel 2, Light Diesel Ol Grade No. 2-D. LS Diesel 2, LS Heating Fuel 2,
Marine Diesel. RR Diesel Fuel, Texaco Diesel, Texaco Diesal No. 2. Ultra Low Sulfur Diese} 2
Company ldentification

Chevron Products Company

Marketing, MSDS Coorainator

6001 Boliinger Canyan Road

San Ramon, CA 94583

United States of America

Transportation Emergency Response

CHEMTREC: (BC0) 424-9300 or (703) 527-3887

Health Emergency

Chevron Emergency Information Center: Located in the USA. International coltect calis accepted. (500)
231-0623 or (5101 231-0623

Product Information

MSD8 Requests: {800} 689-3998

Technicai Information: {510) 242-5357

SPECIAL NOTES: This MSDS covers all Chevron and Calca non-CARS Dhesel Nu. 2 Fue!s. The sulfur
contertis less than 0.5% (mass). Red cye 1s added to non-laxable fuel. MSDS 65884)

SECTION 2 COMPOSITION/ INFORMATION ON INGREDIENTS |

COMPONENTS CAS NUMBER | AMOUNT

Giesel Fuel No. 2 68476-34-6 100 Yewtiwt

Distiliates. hydrodesulivrized, middia £4742-80-9 0 - 100 %wtiwt

Distiliates, straight run muddie (gas oit, hight) 64741-44-2 0 - 100 %wtiwt

Kefosine 8008-20-6 0 - 25 Ywl/wt

Kerosine. hyarodesuliurized 64742-81-0 0 - 25 %wi/wi

Disliflates (petrofeum), light catalvtic cracked 64741-558-9 0 - 50 %wtiwt

Naphthalene 21-20-3 0.02 - 0.2 Y%wtiwt

Total sulfur None 0 - 0.5 %wthwt
| SECTION 3 HAZARDS IDENTIFICATION - _ 1
I*wr****l!’*n*w*l‘R*****t“rwttl‘ili‘tik**i**l***ﬁ**ﬂt*i’ﬁ*fz**fr**k** xxxxxxxxxxx L LEE RS L 2 LS T EE T
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- COMBUSTIBLE LIQUID AND VAPOR

- HARMFUL OR FATAL IF SWALLOWED - MAY CAUSE LUNG DAMAGE IF SWALLOWED
- CAUSES SKIN IRRITATION

- MAY CAUSE CANCER BASED ON ANIMAL DATA

- TOXIC TO AQUATIC ORGANISMS
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IMMEDIATE HEALTH EFFECTS

Eye: Not expected to cause prolonged or sigruficant eye irritation.

Skin: Contact with the skin causes irritation. Skin contact may cause drying ur defating of the skin.
Symptors may include pain. itching. discoloration. sweling, and blistanng. Contact with the skin s not
expecied o cause an allergic skin response. Not expected 1o be harmiul 1o intemal organs If absorbed
through the skin.

ingestion: Because of its low viscosity. this matenal can directly enter the lupgs. it swallowed, o i
subsequently vomited, Once in the lungs it is very difficult to remove and can cause severe injury or
death. May be witaung to mouth. throat, ang stomach. Symptoms may include pain, Nausea, vomiting,
and diarrhea.

Inhalation: Mists of this material may cause respiratory irmtation. Symptoms of resprraiory imtation may
nciude coughing and difficulty breathing. Breathing this material at concentrations atiove tha
recommended exposure bmits may cause central nervous system effects. Central nervous system effscts
may include headache. dizziness, nausea, vomiting. weakness. loss of coordmation. blurred visian.
drowsiness, confusion, or disorientation. At exlreme exposuraes. central nervous system effects msy
nctude respratory depression, tremors or convulsions, (0ss of cOnsciosNEss, coma aor death

DELAYED OR OTHER HEALTH EFFECTS:

Cancer: Prolonued or repeales exposure 10 this material may cause carser. Whote diesel engme
=xhaust has been classifled as a Group 2A carorogen iprobably carcinogenic $o fumans) by the
international Agency for Research on Cancer (IARCY,  Diessl exhaust particulate has baen classified as
reasonably antttipated fo be a human carcinogen m the National Toxicology Program's Ninth Repart on
Carcmogens. The Nabona! inslitute of Queupational Safety ana Heaith (NIOSH] has recommended that
whoie dieset exhaust be regarded as potenbally causing cancer. Diesei enging exhaust is kiown to he
Stale of California to cause cancer  Containg naphthalene, which has been classified as a Group 28
carcinggen (posshiy carcinogenic to humans) by the international Agency for Research on Cancer
(IARCH.

See Section 11 for addikonal information. Risk depends on duration and ievei of exposure,

. SECTION 4 FIRST AlD MEASURES

Eye: No specilic irsi aic measures are required. As a precaution, remove contact lenses, if worn, and
fush eyes with water.

Skin: Wash skin with water immediately and remove contaminated clothing and shoes Get medical
attentron if any symptoms develop. To remove the material from skin, uss soap and water. Discard
contaminated clothig and shoes or thoroughly clean before reuse,

Ingestion: If swallowed. gel immediale medical atiention. Do not induce vomiling. Never give anything
by mouth lo an unconscious person,

Inhalation: Move the exposed person lo fresh aw. If not breathing, give artificial respiration. if braathing
is difficuit. give oxygen. Get medical atteniion if bisathing difficullies continue.

Note to Physicians: Ingestion of this proouct of subsequant vomiting may result in aspiration of light
aycdrocarbon iguid, which may cause pnaumoiitis.

S

| SECTION 5 FIRE FIGHTING MEASURES

See Section 7 for preper handling and storage.

vl
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FIRE CLASSIFICATION;
OSHA Classification (28 CFR 1910.1200) Combustible iquid.

NFPA RATINGS: Heaith 0 Flammability: 2 Reactwity: G

FLAMMABLE PROPERTIES:

Flashpoint. (Pensky-Mariens Closed Cup) 52 *C (125 °F} (M)

Autcignition: 257 'C (494 °F;

Flammability {Explosive) Limits (% by volume in air}: Lower: (6 Upper. 47

EXTINGUISHING MEDIA; Use water fog. foam. dry chenucal or carbon dioxide {CO2) to extinguish

dames

FROTECTION OF FIRE FIGHTERS:

Fire Fighting Instructions: For fires involving this material, do not enter any enclosed or confined fire
space wilhout proper protective equipment, including self-contained hreatring apparaius
Combustion Products: Highly dependent on combustion conditons. A complex mixture of airborne
sohds, hquids. and gases including carbon monoxide, carbon dioxide. and unidentified organic
compaunds will be evoivex when this matenal undergoes combuslion,

| SECTION 6 ACCIDENTAL RELEASE MEASURES ~

Protective Measures: Elminate all scurces of ignition in the vicinity of the spill or released vapor. if this
material s released nto the work area. evacuate the area wnmediately.  Monitor area with combustible
gas maicator.

Spill Management: Stop the source of the refease if you can do it without nisk.  Contan release to
prevent further contamination of soll. surface water or groundwater, Ciean ub spill as soon as poassible.
abserving precautons in Exposure Controls/Personal Protechon. Use appropriate technicues such as
applying non-combustible ausorbent materials or pumping. Al equipment used when handling the
wrodgucl must be grounded. A vapor suppressing foam may be used to reduce vapors. Use claan non.
sparking tools to collect absorbed material. Where feasible and appropriate. remove coplaminated soil.
Place contantnaled malenals in disposable containers anc dispose of m a manner consistent with
apphicable regulations,

Reporting. Report spills to local authorites ancior the U S. Coast Guard's National Response Center at
(8003 424-8802 as appropriate or required.

| SECTION 7 HANDLING AND STORAGE

Precautionary Measures: Liguid evaporates ano forms vaper (fumes) which can cateh firg and burn with
explosive force. invisible vapor spreads easily ang can be sel on fire by many sourcas such as puot
hghis. welding equipment, and electncai molors and switchaes Fire hazard is greater as hquid
tempearature rises above 29C (85F).

Lo not getin eyes on skin, or on clothing., De not taste or swallow. Do not breathe vapor or fumes. Do
Aot breathe nwst, Wash thoroughly after handling. Keep out of the reach of children.

Unusual Handling Hazards: WARNING! Do not use as portable heater or appiiance fuel. Toxic fumes
may accumulaie ana cause death.

General Handling Information: Avoio contaminating soil or releasing this material into sewage and
dranage systerns and bodies of water.

Static Hazard: Elecirostatic charge may accumulate and create a hazardous condition when handling
this materal. To minimize this hazard, bonding and grounding may be necessary but may not. by
Ihemselves. be sufficient. Review ali operations which have the potential of genierating and accumulating
an elecirostatic charge and/or a flammabie atmosphere (including tank and contamar filing. splash filing.
lank cleaning. sampling. gauging. switch loading. filtering. mixing. agitatior:, ard vacuum truck operalions)
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and use appropriaiz mitigating procedures. For more information. refer to OSHA Standars 79 CFR
1910106, ‘Flammakle and Combustible Liquids'. National Fire Protection Association (NFPA 77,
‘Recammended Practice on Static Electricity’. and/or the American Petiolzum Inslituie (APY)
Recommended Practice 2003, 'Protection Against ignihions Arising Out of Static, Lighthing. and Stray
Currents’.

General Storage Information: DO NOT USE OR STORE neai heal, sparks, flames. or hot surfaces .
USE AND STORE ONLY IN WELL VENTILATED AREA. Keep container closed when nol in use.
Container Warnings: Conlainer iz not designed o contain pressure. Do not use pressure to empty
coniainer or it may rupture with exglosive force  Empty containers retain product residue (solid. liguid,
ancéor vapor) and can be dangerous Do not pressunize. cut, weld, braze. solder, diill, grind, or expose
such containers to heat flame. sparks. static electricity. or other sources of ignition. They may explode
and cause injury or death Emply contanars should be compietely dramed. properly closed. and promptly
reiurned o & drum reconditioner of Gispased of properly

| SECTION 8 EXPOSURE CONTROLS/PERSONAL PROTECTION

GENERAL CONSIDERATIONS:

Cansder the potenbal hazards of this material (see Sechion 3), applicable exposure limits, job activities.
and other substancas i the work place when desigring engineenng contrals and seiecting parsonal
oroteciiva equipment. I engineenng controls or work practices are not adequais lo prevent exposure o
Rarmiul levels of this matena. the personal protective equipment listed below is recommended. The user
should read and understand a' instruclions and mitations supplied with the ecuipment since prolection s
uvsLaly pravided for a hmiad lime or under certan circumstances.

ENGINEERING CONTROLS:
Use process enclosures, local exhaust ventiation, or other engineering controls 1o conirol airborne 'evals
below the recommandad exposure hmits.

PERSUONAL PROTECTIVE EQUIPMENT

EverFace Protection: No special eye protection is narmally required. Where splashing 1s possible. wear
safety glasses with side shields as & good safety practice.

Skin Protection: Wear prolective ciothing to prevent skin contact. Selecton of protechive clothing may
moiude gioves. apron. boots. and complete facial protection depending on operations conducted.
Sugyested matenals for protective gloves include: Chionnated Polyethviene (or Chiorosulfonated
Polyeihylens) Nilrie Rubber, Polyurethane, Viton.

Respiratory Protection: Detarmine f airborme concentrations are below the recommenaed occupaticnal
exposure hmits for jurisdiction of use. If airborne concentrations are above the acceptable hmits, wear an
anproved resprator that provides adequale protection from this matenal, such as: Air-Purifying
Respirator for Organic Vapors.

When used as a foe!, this matenal can produce carbon moroxide in the exhaust.  Determine if airnormne
culicentiatbions are below the occupational exposure imit for carbon moncxde. I not. wear an approved
pirsttive-pressure a-supplying respirator.

Use a posilive pressure ar-supplying respirator in eircumstances where air-punfying respirators may not
pevice adeauate protection.

Ccceupational Exposure Limits:

Component Agency TWA STEL ! Ceiling Notation
Desel Fuel No 2 ACGHH 100 mgim3 - - Skin A%
intal
hydrocarbon
Diesel Fusl No. 2 CvX - 1000 mogrm3 | -- =
Kerosing ACGIH 200 mgim3 - - Skin A3
Total
L hydrecabon
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vapar
Karos:ne CvX - 1000 morm3 | - --
Kerosing hydradesulfurized ACGIH 200 mgim3 - - Skin A3
Totai
hydracaben
vapor
Kerosine, hytrodesutfurzed CWX - 1800 mg'm3 - --
Naphthalene ACGIH 10 ppm 15 ppm Sk
{weight) {weightl
MNaphthalene OSHA Z-1 50 mg'm3 - - -

[ SECTION 9 PHYSICAL ANO CHEMICAL PROPERTIES

Attention; the data below are typical values and do not constitute a speoficauen,

Cotor: Varies depending on specification

Physical State: Lioud

Qdor; Petroleum odor

pH: Not Applicable

Vapor Pressure:  0.04 kPa (Approximate) @ 40 °C {104 °F)
Vapor Density (Air=1). =1

Boiling Point:  175.6°C (34B°F} - 370°C (698°F
Solubility:  So'uble in hydrocarbons: insoluble n waler
Freezing Point: Mot Applicable

MeHling Point:  Not Applicable

Specific Gravity: 0.8-0.88 @ 15.8°C (60.1°F) (Typicaly
Viscosity: 1.9c¢Sl-4.1¢5t@ 40°C (104°F)

| SECTION 10 STABILITY AND REACTIVITY

Chemical Stability: This matenial is considered stable under normal ambien! and anticipated starage
and nandling cona:ltons of {emperature and pressure.

Incompatibifity With Other Materials: May react with strang acids or strong oxdizing agents. such as
chierates, adrales. peroxides. el

Hazardous Decomposition Products: None known (None expected)

Hazardous Polymerization: Hazargous polymenzation will not ocour,

IMMEDIATE HEALTH EFFECTS

Eye Irritation: The eye wrnation hazara is based on evaivation of daia for sunilar materials or product
components,

Skin Irritation: The skin irrtation hazard 15 baseg on evaluation of data for simiiar materials or product
COTIRonents

Skin Sensitization: This material did not cause skin sensitization reactions in a Bushler quinea pig test,
Acute Dermal Toxicity: LDSG: »5mi/kg (rabbit)

Acute Oral Toxicity: LD50: = 5 mifkg (rat)

Acute inhalation Toxigity: 4 hour(s) LCE0: » Smg/l {rat).

ADDITIONAL TOXICOLOGY INFORMATION:

This product contains gas olls.

CONCAWE (product dossier 95/107) has summarized current health. safety and environmental data
available for a number of gas oils. typically hydrodesulfurized rmddle distillates, CAS 84742-80-9. straight-
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run middle distiiates, CAS G4741.442-2, arezor ight sal-crackent distilate CAS 64741-59-9,
CARCINOGENICITY: Al moaterials tested have causea ine cevelopment of skin tumaors in mice, but all
featured severe skin irriation and somsbmiay a long latency panad before tumors developed. Straight-
run ano cracked gas ol a,;.nim:a Wl sh e ! tes determidae the influence of dermal irritation on the
rareinogenic actvily of © > distifiates. A mercaagan! doses the strasght-run gas ol was not
carcincgemc. but at wolant i cnstraled. Cracked gas oils, when diluted with
mneral oi, demonsirated carcinog e of the occurrence of skin irritation. Gas oils
were tested on male mioe i sindy iumno ing actinty. The results demonstrated that while
a straight-run gas ol sample was neither an wotor. a blend of straight-run and FCC stock
was bolh a lumor inbator ana & sronies

SENOTOXICITY: Hydroireaiea & nydrodesulfurized gas ks ranae in activity from inactive to weakly
combve 10 in-vitro bactenial mutagenicity assays  Mouse Danplioima assays on straight-run gas oils
without subseguent hydindesulzhuns gtion gave positive resulls o the presence of 59 metabolc
acivaban, In-vivo bone maricwr cytogenetics ang sister chiamahs exchange assay exhibited ne activity
for straight-run componants winh o wifis n.yn*ccesuir_*v_u'-_u' st Thermally or cataiytically cracked gas
onls 1ested with In-viro bactenal mvtageraaly assays it the presence of 89 metabolic ackvation were
shiown 1o be mutagenic i v;l"' arster chromatic exchange assays on cracked gas il gave equvocal
resuits Hoth with and wiihicul 36 metabohs schvation, invvg bong MArFow cylcgenelics assay was
inactive for wo cracked gas ol samples Three hydrocnasiad gas ofls were tesled with m-vilrg bacteriai
mulagameily assays wilts 58 aog one of e thize gave sositive results. Twealve distillate fuel samples
were tested with in-vire bactena mutagenicity asaays £ with 52 metabolic activebon and showed
negative (o weakly pesitive 1zsults. In ens senes, acuvity was shown to be related io the PCA content o!
samies sied. Two i sinding wore gins conducisd A mouse dominant ielhal assay was negabve
for a sumipte of diesel fush, I ine oihay sbed miphas of N 2 neating onl conlainmyg 50% cracked
stocks cased a sight wirrease e numibar of chmmiosama sherrations n bore marrow sylogenehcs
assays,  DEVELOPMEMTAL TOWMICITY UDnscal el vapor dud ot cause fetoloxic or teratogenic efiects
when pragnant rals wers exposed on days 6005 of pregnancy. Gas vils were applied o the skin of
pregrant rals dady on daye J-19 of gestation Al tut ane wolai hght gas oil) caused fetotaxicity
tincreased resorphions. reducad htior waight, recuced iiter size) at dose jevels that were also maternally
loxic.

Tais product contamns naphthalene. GENERAL TOXICITY: Exposure to naphihalena has been reporied
io cause methamogiobinerma and/or hemclvtic anemia. sspecrally in humans deficient in ihe enzyme
glucose-6-phosphate gehydrogsihase. Laborawry animals given repeated oral doses of naphithalene have
devaloped cataracts. REFRODULTIVE TOXICITY AND BIRTH DEFECTS: Naphthalana did not cause
sirth defecls when adminisiersd eraly i rabtws reis zoad mice aunng pregnancy. bt signtiy reduced
itter size In mice at dose ievels ihal wera iathal o e piegheni lamaias. Naphthalene has been reported
1o cress the human placera, GENETIC TOXC!TY: Naphthalene caused chromosome abertaiions and
sister chroemalig exchanges in hinese hamster ovary cells, but was not a mutagen in severai sther in-
vitro tests, CARCINQGEMICITY: ' a stidy conducied by the Natonal Tosrcology Program (NTP) ice
exncsen o +0 or 30 ppim of capnibaiene by nhalalion daily for o years haa chropc inflammation of the
nose and lungs and incraased modences of malarsasia m those iissues. The ncidence of banign tung
wmors {alvectararonchiolar adenomas was sigrificanthy moreased « the igh-dose female group tut not
n the mare groups. In ano vih;. iwa-yiar mnalation stuty conductad by NTP. exposare of rats to 10. 30,
and BO ppms naphthalens cowsen ncreases b the noiaences of a vanety of nonneoplastic lesions in fne

nose. Increasas it nasa. tw'so 5 weve sopn i Both sexes. nohating oifactory neurobiastomias m females
ai BC ppm and adenomas of the respiraiory epithelium 1 males st all exposure levals. The relevance of
these afiects 10 humans fiar not neen asiabished  No cariacgeme effect was reporad in a 2-year
feeding siudy o rats recetyngs netnthalena ot 31 mg'kgrday.

This product may centain sigrficant amounts of Polyniiciear Aromatic Hyorocarbons {PAH's) which have
been shown to cause skin cancer afler prolonged and frequent contact with the skin of test animals, Briet
or ntermitient skin contact with this product s nol expectad to have serious effects if it is washed from the
skin. While skin cancer is unhkely to eocur in human beings following use of this praduct. skan contact

Ravision Numbar: 8 Neif DIESEL FUEL No. 2
Revision Date. Juy 31 2008 MSDS ¢ abas



and breathmng. of mists, vapors or dusts should be reduced 10 a mnimum.

- ]

| SECTION 12 ECOLOGICAL INFORMATION

ECOTOXICITY

96 howur(s) LC50: 21-210 mg/l {Salma gairdnen)

48 hour(s) EC5H0. 20-210 mg/l Daphma magna)

72 hour(s) ECH0: 2 5-25 mg/l {Raphidocellus subcapitata)
Thiz maierial is expected to be oxic lo aguahic organmsms.

ENVIRONMENTAL FATE

On release to the environmant the ughter campenents of diesel fuel will generally evaporate but
depending on local environmental conditions (temperaiure, wind, mixing or wave action. soil type. etc.)
the remainder May become disparsed it the water column or absorbed to soil or sediment. Diesal fuel
wouig no! be expected 0 be readily biodegraoable. In a modified Strum test (OECD method 301B)
approximaiely 40% bicdegracaton was recorded over 28 days. However, it has been shown thal most
hydrocarhon components of diesel fuel are degraded in soil in the presence of oxygen. Under anaerobic
cunditions such as it anoxic sediments, rates of biodegradation are negiigible.

'SECTION 13 DISPOSAL CONSIDERATIONS o

Use matenal for its intendeu purpose or recycle of possible. This material. f it must be discarded, may
meet the critena of a hazardous wasle as definen by US EPA under RCRA (40 CFR 261) or other State
and lacal regulations. Measurement of certam physical properties and anzalysis for regulated components
may be necessary to make a cerrect celermination. if this matenal is classified as a hazardous waste,
federai law requirgs disposal at a icensed hazardous wasie disposal facilily.

['SECTION 14 TRANSPORT INFORMATION

]

The daescriphon shown may not apply to all shipping situabions. Consuli 49CFR. or approonate
Dangerous Goods Regulations. for additional description requirements {e.g., lechrical name) and ricde-
specific or guantity-specific shipping recuiremants.

DOT Shipping Description: GAS OlL. COMBUSTIBLE LIQUID. UN1202.11

IMOAMDG Shipping Description: UN1202, GAS OIL, 3, I, FLASH POINT SEE SECTION 5

ICAQNATA Shipping Description: UN1202, GAS OIL, 3. ill

[ SECTION 15 REGULATORY INFORMATION

EPCRA 311/312 CATEGORIES: 1. Immediale {Acule) Health Effacts: YES
2. Delayed (Chionic) Heaith Eiects: YES
3. FereHazacd YES
4. Sudden Release of Pressure Hazard: NO
5 Reactivity Hazard NO

REGULATORY LISTS SFARCHED:

D1-1=lARC Group 1 03=EPCRA 313

01-ZA=IARC Group 2ZA 04=CA Propositon 85

01-2B={ARC Group 28 05=MA RTX

(2=NTP Carcinogen 06Ny RTK
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C7=PA RTK

The foliowing components of this matenal are founa on the regulatory hsts indicated.

Dieset Fuet No. 2 07

Distiflates. straight run middte (gas oil. light) 06

Kerosine 05. 06, 07

Naphthalene 01-2B. 02, 03. 04. 05. 06. 07

CERCLA REPORTABLE QUANTITIES(RQEPCRA 302 THRESHOLD PLANNING
QUANTITIES{TPQ):

| Component ComponentRQ | Component TPQ [ Product RQ_
{_Maphihalene 100 tbs None : 55556 ibs

CHEMICAL INVENTORIES:

All components comply with the following chemical inventory requirements’ AICS (Austraha), DSL
i{Canada). EINECS (Eurcpean Umion), IECSC (China)j. KEC] (Korea). PICCS {(Phippines). TSCA (United
Stales).

NEW JERSEY RTK CLASSIFICATION:
Refer 1o components listed in Section 2. Under the New Jersey Right-to-Know Act L. 1983 Chagter 315
N.J.S.A 34:5A-1 el seq., the producl 1s Lo be identfiec as follows: DIESEL FUEL

WHMIS CLASSIFICATION:

Class B. Division 3: Combustible Liquids

Class 0. Division 2. Subdivision A Very Toxic Material -
Carcinogenicity

Class D, Division 2. Subdivision B; Toxic Matenal -

Skin or Eye Irntation

| SECTION 16 OTHER INFORMATION

NFPA RATINGS: Heaith: 0 Flammability: 2  Reaclwity: 0

(C-Least, 1-Slight, 2-Moderate. 3-High, 4-Extreme. PPE:- Perscnal Protection Equipment Index
recommendation, *- Chronic Eftect Indicator). These values are oblained using the guidelines ar
pubhshec evaluaticns prepared by the National Fire Protection Association (NFPA) or the National Paint
and Coaling Associabion (for HMIS ratings).

Additional Product Number(s): CPS3203413. CPS203417, CPS220122, CPS225114, CPS225115,
CP8225150. CPS5266176. CPSZ70000, CPS270005, CPS2700084, CPS270095. CPS270096,
CRS271006, CP3272008. CPS272007, CPS272008, CPS272009. CPS272010. CPS272011,
CP8272012, CPS272013. CPS272093, CPS272102. CPB272126, CPS272152. GPS272185,
CPS272190, CPS272195, CP3272593, CPS272601, CPS272693, CPS272793, CPS273003.
CPS273030. CPS273053, CPS275000

REVISION STATEMENT: This revision updates the following sechiors of this Material Safety Data Sheet:
16.

Revision Date: July 31, 2006

ABBREVIATIONS THAT MAY MAVE BEEN LISED IN THIS DOCUMENT:

PTLY - Threshold Limid Vatue [ TwA - Tima Weschted Average
{ BTEL - Shortterm Exposureioone | PEL . Permissible Exposure Lima
Revision Number: 8 daf9 DIESEL FUEL No 2
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PSS .
Puak o o Commead Abstrac? Seroce Number

ACGIH - Amencan Conmrgnce o Lo amment | MOAMDG - Imernatanal Mantma Dangercus Goods
Industnal Hygienists i Coda

s : e U o . oy
APL - Amsrican Petioleumn Instioes ] L MSES hlatenai Safety Dars Sheel

CVX - Chevron : NFEA Mabona! Fire Protection Association (USA)

DOT - Department of Tranapatation (|

T Maisonal Toxicoiogy Program iUSA)
1 - Ulccupatioetal Safely and Health Admemstration

IARC - Intemationai Aged 53 ;
Cancsr R

Preparad eccording to the OSHA Hazard Communication Standard (29 CFR 1910 1200) and the ANSI
MSDS Standard {Z400.1) by the Chevron Energy Technology Company, 100 Chevron Way.
Fichmond, Califorpia 94802,

The abeve information is based on the data of which we are aware and is believed o be correct
as of the date hereof. Since this information may be applied under conditions beyond our control
and with which we may be unfamiliar and since data made available subsequent to the date
hereof may suggest medtiications of the information, we do not assume any responsibility for the
results of its use, This infermation is furnished upon condition that the person receiving it shall
make his own determination of the suitabiiity of the material for his particular purpose,

Revision Number: & Gafo DIESEL FUEL No, 2
Revision Date: July 31 2036 MEDS : Fads



Vil._Addendum 5/2011 -Brine Extraction Well(s)- In-situ brine extraction wells must meet the
requirements of Part 5 of the Water Quality Control Commission Regulations in addition to other
applicable requirements of WQCC and Oil Conservation Division Rules and Regulations.

Answer and Description for New Brine Well(s):

Brine Well, Cavern Development, Operation and Design Considerations:
The original well bore design has been changed to the following configuration. Drill and install 40 feet of

16 inch 75 #/ft J-55 BT&C conductor pipe and cement to the surface. The well bore will still consist of
two casing and tubing strings, but arranged in the following manner. The water protection casing string
will consist of 13.375 inch 61 #/ft )-55 BT&C and cemented to the surface, and set at a depth of
approximately 500 ft below ground level. A 1250-foot long casing string consisting of 10.75 inch 40.5 #/ft
J-55 BT&C will be installed where at least 50 feet will be cemented into the Castile Salt | Zone and
cemented back to the surface.

The original design called for a double tubing packer set to isolate the salt formation from the annulus.
This design has been changed to have no packer, with two integral tubing strings, one inside the other,
hung from the surface.

The outer tubing string will consist of 1300 feet of 7 inch J-55 20 #/ft pipe, and will be set approximately
50 feet below the casing shoe. This string will normally act as the brine water return pipe. The inner
tubing string consisting of 1548 feet of 4.5 Inch, 9.5 #/ft J-55 tubing will be set approximately 250 feet
below the outer tublng string. This inner string will normally be used for fresh water injection.

Even though the original design was inline with the OCD Brine Well Work Group discusslons held in 20089,
Key Energy opted to change the design after discussions with PB Energy Storage Services, Inc., a company
with extensive experience in developing caverns for the US Strategic Petroleum Reserves. Key Energy
contracted PB Services to assist in providing procedures to develop the cavern properly and innovative
techniques to protect the roof salt zone. In addition, PB Services conducted cavern modeling for optimum
shape and size.

It was determine that a design change was in order to be able to properly develop the cavern and provide
protection of the roof salt. The most noted change was the fact that the original design did not allow for
a viable means to install and maintain a blanket fluid and monitor cavern pressure on a full time basis.
Also, the original design would have been very cumbersome in moving the tubing strings to allow for
cavern shaping.

The original design generally would have allowed the cavern to grow from the bottom up, creating an
elongated conical cavern resembling a flask. The new design uses techniques mastered by PB Services by
using modeling programs to provide information on times, flow rate, tubing placement, including
reversing flow at times for optimal cavern shaping. In addition, the new design allows for a more
aggressive and accurate sonar testing.

The annulus will be filled with a protective roof blanket fluid, like diesel. This fluid will be monitored on a
continuous basls and fluid added as required. The original well design has been up-dated to Include a salt
roof blanket protection and monitoring system, and a different double tubing arrangement to facilitate
tubing movement in order to properly develop and shape the cavern. Enclosed in the addendum to
Section VI Appendix, is an updated brine well piping schematic that includes the changes and a new M5DS
for the blanket fluid.

Enclosed in the updated addendum to Appendix Section VI, is PB Energy’s proposal showing the new
well bore design, Plan for Brine Well Operations, Brine Well Leaching Plan, and System Hydraulics.



An updated C-101 form, with attachments, that includes the chaonges from the original design, including
the casing/tubing/packer/cement type, size, instafiation depths, location, formation details and drilling
plan are included in the addendum to appendix Vil.A.1-4 attached herein.

The lithology of the formation has been described In detail in the Geological Characterization Report in
section IX Site Characteristics. The brine well has been selected to be located in UL E (1000 FWL & 2140
FNL) of Section 31, Township 21s, Range 27e. This zone provides approximately 500 feet of
Surface/Rustler/Salado, 330 feet of the Anhydrite llI-1V, 200 feet of Salt II, 150 feet of Anhydrite |1, 350
feet of Salt |, and 300 feet of base consisting of Anhydrite I.

An updated W-E cross-section showing the location of the brine well cavern in the proposed zone is
included in the addendum for Section VIl Appendix for review. The original location was accidently located
in the wrong unit letter. In addition, the originaf cross-section indicated the limestone found on the west
side was marked as Capitan Reef Limestone. The updated cross-section indicates it's a limestone, which
most likely is the Carlsbad Limestone.

A Key Geology Summary composed by Dr. Dennis Powers, a consulting Geologist with extensive
experience in the Key Study area, is attached for reference.

This geologic location provides for approximately 480 feet of anhydrite overlying the anticipated mined
area. A Brine Well Roof Stability Steady State Model was developed to determine critical parameters such
as maximum safe diameter and is included in the original submittal section VII.



Addendum {5/2011) Section VIl Appendix for Brine Well Application Guidel:ne

Includes

Concepiual Brine Well Drawing- Replaced with PB-Enerqy Storage Services, Inc. Well Bore

Diggram.

PB Energy’s Plan for Brine Well Operations. {14 pages]

PB Energy’s Brine Well Leaching Plan. { 10 pages)

PB Energy’s System Hydraulics Schematics. (3 pages)

Moditied West-East Cross-Section showing locations of Old Brine BW-19 and the New Proposed
Brine Well in the Castile Formation- Minor corrections made,

Figure of the Fractured Anhydrite Circular Plate over Brine Cavern

Brine Well Cavern Volume Caleulation

Results of Model for Key Proposed Brine Weil

JWS Mode!) Results

. Loco Hills Madel Results

. 1&W Medel Results

. Key P&A Model Resulis

. Drawing of Cantilever Beam Design
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Key Energy Well Brine Well Operations

Introduction

key Bnergy proposes to operate a brine production facility at Carlsbad, New Mexico.
Vhis facility will supply brine for oil and gas drilling activities in the region. During the course of
a vear. the brine demand will vary considerably. Key Energy desires that the well be capable of
producing saturated brine at about 200 gpm

Key Energy will drill one new well and will develop it to produce brine as required. This
repurt describes the activities needed to mine the Key Energy Well. The challenge in mining Key
Lnergy Well is to produce saturaied brine (over 310 grams of salt per liter of water) in as short a
lime as possible.

Technical Approach to Brine Production

Brine is produced by dissolving salt with water. In a well. this is generally accomplished
by injecting water in one string of tubing and having brine forced out a second string of tubing.
I'he degree ot saturation of the resulting brine is a function of temperature and contact time of
the water with the salt.

In a sait cavern, the temperature is a tunction of the temperature of the salt body at the
depth of the cavern and the temperature of the injected water and is essentially unchangeable by
the operator, In solution mining operations the saturation of the produced brine is controlled
through the contact time between the water and salt. The operator can control some items that
aifect the saturation such as the area of salt exposed 1o water (the height and volume of the
cavern). 1he rawe of water injection, and the position of the tubing strings.

Cavern Design

The cavern for Key Energy Well was designed using SANSMIC. a numerical simulation
code which approximates the dissolution ot salt by water. SANSMIC is a widely used cavern
modeling program developed by Sandia National Laboratories.

The program is an axisymmetric model that provides information on the cavern radius
with depth and the raie of sait mining. The pritmary inputs into the model are:

Initial cuvern or well radii with depth.

Water injection rate.

Positions of the tubing strings used for mining,
Location of the roof blanket material,
Insoluble content of the salt, and

lemperature of the cavern.

G e 1o =

A Parsons Brinckerhoff Company
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he outputs trom the model are the cavern radii with depth and the salinity of the brine bath
produced from and remaining in the cavem,

As with all numerical models. SANSMIC does not fully represent the actual salt caverns.,
In the case ot SANSMIC. this is due 10 1) the axisymmetric assumption in the model (that the
cavern will develap evenly about the central wellbore) and 2) limitations in the equations for
tlow within the cavern.

It most Nat Iving bedded salts the caverns wend 1o be regular and the axisymmetric
assumption is genera/fv not a significant limitadon 1o modeling.

The dimitations in the hydraulic equations result in over-estimation of development near
the bottom of the injection tubing in both reverse and direct mining and a corresponding
anderestimation of mining in the upper portions of the cavern. This limitation is more
pronounced at higher water injection rates than will be used by Kev Energy. These limitations
also affect the simulated specitic graviny of the cavern brine. SANSMIC generally predicts the
brine specific gravity 1w be about 0.001 vo 0.003 points lower than wili be obtained in the ficld.

Solution Mining

General

The concept for ey Energy Well was based on the desire to minimize required
workovers and to maximize brine production. The cavern design has two stages of development:

[, Sump (Stage 1) froin 1,550 to 1,300 teet depth with a volume of about 43,000 barrels
2. Development {Stage 2) from 1D to 1,300 teet with a volumne of about 347.000 barrels
3. Production (Stage 3) as needed at 200 gpm to a final volumne of ahout 1,760,000 hbls.

The volumes given are the volumes of salt produced. not the open volume of the cavern.
‘The open voluime ofthe cavern will be about 3% less than the mined volume due to bulking of’
the insolubles, The maximum production capability of the well is limited to 200 gpm after the
secand stage. The plan is given in Table 1. The SANSMIC simulated shape of the cavern is
shown in Figure 1.

The initial borehole radius was assumed to be a constant one foot, The average
temperature of the brine in the cavern was estimated to be 75° F during mining. The insoluble
content of the salt was estimated to average [%6 by volume, The depth of the tubing strings was
1o minimize the need for workovers and to obtain an acceptable cavern shape and was then kept
constant. The water injection rates were varied with time w match maturity of the cavern.
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Table 1 Solution Mining Plan for Key Energy Well

Cunubitive

Siage | Blnket |Production| Injection | [nsolubke | W ater Brine  |\Mined Salg
Depth Depth | Depth | Depth | Injection| Produced | Volume

{fi) (h (4) {tty tgpnyj | (barreis; | (barrebs)

| 1300 1400 1550 1547 780 272006 R0
2a 1200 1s40]  (300] 1337 €25 1.679.000] 28300
2h [RIU{] 1525 1400 1332 150 2.305.000) 1030048
e 1300 1523 14 | 525 I75] 323100068 347008
3 1300 1525 1400] 1495 2000 10.481.000F 1.765.0:003

Solution mining was evaluated from initial development ot a sump, through a
development stage and to completion of the cavern. The plan requires no workover involving a
rig. However, workovers may be needed if the tubing string plugs or to perform sonar
surveys to monitor cavern development. Several casing cuts using wireline tools will be
required during solution mining in order o Keep the inner tubing above the insolubles.

The plan assumes that weak brine trom the sump stage will be piped to surface tanks and
recirculated through the well uatil saturated. This assumption is necessary to produce saturated
brine from the early stages ot development.

The first o stages of development (sump) use direct mining (water injection through
the inner siring and brine production from the shatlower string) w develop a lurge area in the
hottom ot the cavemns for accumulation of insolubles in the sal that will tall to the bottom ot the
cavern during leaching. The subsequent stages of development use reverse cireulation (injection
in the shatlower. outer tubing with brine production from the deeper. inner tubing string). This
methed of mining develops the upper portion of the cavern and mines the salt more efficiently so
ihat saturated brine is produced.

Praparation

Prior 1o starting leaching in Kev Energy Well, the well must be prepared for solution
mining operations. T'he final casing will have been set and cemented at about 1,230 feet depth, or
about 50 feet into the lower salt. The borehole will have been drilled to about 1,550 feet (about
10 feet below the base of the lower salt) and opened to a diameter of 127,

In the well the fubing strings used for leaching must be hung at the correct depths. The
outer 77 mibing string should be sevat 1,400 feet depth and hung in its spool. The inner 4-1/27
mining string should be set and hung in its spool at about 1.530 leet.
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The blanket 1o protect the roof should be set at about 1,300 feet. This will require about
38 bbls ot fluid. The depth of the blanket must be verified with an appropriate geophs sical
(interface) log. A well schematic is shown in Figure 1.

On the surface, the water and brine lines should be connected to the site sy stems. For the
first stage of mining in Key Energy Well. the brine line should be connected to a pump to allow
the brine to be injected into the well trom the brine storage tanks. This step is crucial tor
producing saturated brine for the inital 272000 barrels produced from lcaching operations in the
well,

The wellhead should be equipped with pressure gauges or transmitters 1o allow
moniaring of the water, brine and blanket pressures. and tlow meters on both the water and
brine lines, Prior to the start of leaching. the well must be tested to ensure mechanival integrity .

Sump Stage

The inital step in mining will create a sump ar the bottom of the borehole. This sump will
provide space tor collection ot the insolubles that are contained within the salt and are freed
during the dissolution of the sal.

Mining in the samp stage will be conducted in direct circulation — water injection in the
inner deeper tibing string and brine production from the outer. shallower tubing swring, This will
vobeentrate most of the imitial mining near the bottom of the borehole creating the desired sump
for accumulation ot the insolubles during later mining.

In order W torm the sump and to minimize fill up ot the borchole and proto cavern, the
hlanket should be set at a depth of 1.300 feet. 1t the blanket is set higher than the specitfied depth.
there may be insutticient borehole to pertorm required mechanical integrity tests later in the life
ol the well.

During the sump stage. the flow will necd 1o be regolated to be as low as possible and
reeycled through the surtace brine holding tanks. Model simulations indicate that the brine will
be unsaturated until it has circulated through the well about four times. As the cavern size
merease, the amount of recireulation that is needed o saturate the brine will decrease slightly.
The brine salinity will have to be monitored closely at the surtace to produce the desired strength
for each customer.

During the sump stage. the blanket level should be monitored constantly by observing the
pressure on both the brine and blanket. The ditterence in the pressures should remain relatively
constant at similar tlow rates. In the event thay the differential pressure changes, the blanket level
should be cheched by an intertace log run in the well. Initially. the interface depth should be
verilied by a geophysical log at least every two months, As experience indicates that the blanket
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pressure is tracking the interface depth, the frequency of the interface logging can increase to
every six months (even if production has not been continuous. )

The sump stage will be completed once about 45,000 bbls of salt have been mined.
Approximately 272,000 barrels of saturated brine will be produced during the sump
development, To be uscable for Key Energy. this brine will need to be recirculated through the
well to become satnrated.

Development Stage

tIpon completion of the sump stage. solution mining of the well can be changed to
reverse mining - water injected in the 77 string and brine produced trom the 4-1/2" string. The 4-
172" string may need to be cut 1o be about five feet above the insolubles on the Hoor of the
cavern in order 10 avoid plugging by solid materials that may be carried up the string with the
brine. [he root blanket needs to be hept at abowt 1.300 leet depth.

Mining in the development stage will be conducted in reverse cireulation. This method of
mining will develop the upper section of the cavern above the shoe of'the 77 tubing, and will
result o production of almost saturated brine from the base of the cavern at low tlow rates.

The development stage is divided into three steps in Table 1. Each step is a peried of
comstant and progressively higher raw water injection rate into Key Enerey Well to complete the
development stage.

lhe divelopment stage of Key Energy Well will continue until an additional 235,000
ftotal o abowm 280.000) barrels of salt have been mined producing about 1,400,000 barrels of
brine. The flow rate initiaily will be low (an estimated 123 gpm) w produce sawrated brine. The
Now rate can be increased slowly as ficld measurements indicate that saturated brine is being
produced.

The duration of the development stage will be determined by the rate of brine required
trom Key Toergy Well, During this stage, the 4-1/2" tubing will need to be Kept above the
insolubles.

During the developiment stage. the blanket fevel should continue 10 be monitored
cunstantly by observing the pressure on both the brine and blanket. The ditference in the
pressures should remain relatively constant ar similar Bow rates. In the event that the differential
pressure changes. the blanket level should be checked by an interface log run in the well.
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In any event, the interface depth should be veriticd by a geophs sical log at least every six
months {even if production has not been continuous.) About one barrel of blanket material
should be added to the well at cach intertace log to compensate for the increasing roof diameter
and very minor losses that occur with brine production.

Brine Production

Upon completion of the development stage, reverse injection can continue as needed. The
positton of the mertace at 1.300 feet should be veritied by an interface log, but no adjustment to
the blanket depth is required. During reverse injection, water will be injected in the outer shallow
77 wbing and brie will be produced from the decper inner 4-1/27 tubing. This inining will
continue to develop the upper section of the cavern above the shoe of the 77 tubing, and will
result in preduction of almost saturated brine {from the base of the cavern at rates up to about 200
opim

I'he reverse stage continues until the cavern has reached the maximum allowable size.
Although no workovers are required to reconfigure the strings for subsequent mining of Key
Lnergy Well. Key Energy should plan on a workover every three vears. These workovers are for
the purpose of removing at least one string of wbing and running a sonar caliper suwrvey of the
cavern to ensure that it is developing as planned.

During this fong stage of mining. water injection can be conducted as needed for
operations al rawes up (o about 200 gpm, The only operational constraint is to ¢nsure that the
inner producnhon whing is above the insoluble pile on the floor £ the cavern,

The tinal stage of leaching of Key Energy Well will continue until a total of about
1.760.000 barrels of salt have been mined. This will produce about 10,450,000 barrels of
saturated brine. The time thar the mining will last is dependent upon the demand for the product.
I'he minimuim lite of the well is tive and one-hall’y cars at tull production.

The blanker level should continue to be monitored by pressure readings as well as
intertace logs every six months (even if production is not continuous.) The addition of one to twao
barrels of blanket material at cach intertuce log should also continue,

During this long stage. the depth of the cavern foor and the bottom of the 4-1/2™ wbing
should be monitored on a semi-annual basis (at the same time as interface surveys). This is to
ensure that the inner wbing is high enough above the insolubles for the mining projected to occur
in the nexesix months in order 1o prevent plugging of the inner siring by insolubles. The 4-1/2™
1obing should be kept at least five teet above the insolubles.
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Key Energy Reporting Requirements

Key Energy personnel will need to maintain a log of operational parameters for Key
Loergy Well, These parameters include:

I, Wmer pressuie

2. Brine pressure

3. Blanket pressure

4. Water (recirculated brine) injection rate
5. Brine production rate

6. Waler temperature

7. Brine winperature

8. Salinity of waler or brine injected

9. Salinity of brine produced

10, Valume of blanket material injected or removed
1. Caleulated volume of salt mined daily

12, Culcudared cumulative volume of salt mined

This informaticn should be tabulated on a daily basis. Pressures should be monitored at
teast onee a day but more often is preterable,

Onee every 10,000 barrels. Key Energy should obtain a sample of the water injected
e and brine produced rom Key Eneray Well, These luid samples should e sent to a
faboratory o he 1ested fore

C hloride
Sodwn
Calciim
Magnesium
Potassium
Sulfate

[otal Hardness
pH

73\]0\'1\4-'-;-!.}-.}--

The wsting will provide some verification on the progeess of mining as well as possibly
provading warniog it anvomalous areas in the salt e intercepted by the cavern.

kes Enerps will supervise all scheduled interface surveys and blankel material additions.
I'he schedule Tor these activities is given in the “Technical Approach to Brine Production™
above. Key Energy should keep copies ol all geophy sical logs, sonar caliper surveys and wireline
casing cuts run in Key Unergy Well.
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Expected Well Completions and Modifications
Key Energy Well will be completed with [0-347 casing cemented at about 1.230 feet
depti, The borehole below the casing will be drilled to about 1350 teet depth and opened tv a

diameter of 127,

Tubing Settings

Tubing strings for mining will be run in the well upon completion of drilling. The 77
tubing will be run and set at abou 1400 fect depth. and 4-1 27 whing will be run and set at about
1350 feet depth. These tubing strings will be used for solution mining tov the life of Key Iaergy
Wel unless there is an accident, such as a salt fall. that damages one or both strings.

The outer string will be lefuat the 1400 feet setting for the duratien of solution mining in
Key Energy Well, The 4-1:27 tubing will be shortened as needed 10 keep it above the insolubles
that accumulate on the floor. During the stmp stage it i3 not necessary o shorten the 4-127
bing as long as water is continvousty injected through it 1fwater injection stops abruptly, as in
the event of a power outage, it is possible the 4-1 27 wbing wiil become plugged with insolubles
that will be carred up inside the tubing. [n this event the 4-1 27 tubing may have o be pertorated
or ctit above the blockage to aifow water injaction to resume. Due to the short height of the
cavern, a workover may he required to pull and reset the tubing to keep the entire section of
available salt exposed to nuning.

During the reverse mining stage (the bulk of the mining program) it is important o keep
the 4-1.27 tbing above the insalubles so thar they are nat carried up inte the wibing string with
the brine being produced frony it, The 4-1.27 whing can be shortened by cutking it with a wireline
cotnveyed casing cutter or pecforatng it. Unless the string is plugged with insolubles. a workover
invelving a rig is not necessary for shortening the string.

Sonar Surveys

Sonar survey s are required every three years during the solution mining of the Key
[ pergy Well. These sonar survess will probably require a workover rig to pull the inner string,
Sonar survey toals can adequately survey caverns threugh one string ot tubing but not two
strings, A the completion ot the senar survey . the imer tubiog can be run back imo the well and
sel about five feet above the floor o' the cavern as seen by the survey. Additionally. any
worhovor required to repair or unplug the twbing strings shoald be used as an opporumity 1o run
a sonar survey to inspecet the cavern.

Follow ing completion of the sonar survey the yesuits o the survey will be incorporated
into the Sansmic model. The model will aflos any required alterations of the hanging string
depths or blanket interface which are necessany to ensure proper cavern development,
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Anuther senar survey shouid be ran at compiction of mining operations. This senar
survey will also require a workover 1o remove the inner steing to allow the survey to be run.

Compietion of Leaching

At the completion o mining operations. a workover will be needed o properly plug and
abandon the well. Details on this workover will depend upon the staie regulations at that time.

Well Testing
During the construction of Key Energy Weil, the various casing strings and cement jobs
will be tested as they are emplaced. Mechanical integrity testing will be pertormed annually

using a fliid pressurization method approved by the State of New Mexico.

Prior to Leaching

Upon completion of drilling and before solution mining operations begin, the entire well
assembly must be tested to verify integrity. This test will pretepahiy be ron with blanket material
in the wellbore, The well will be pressurized 1o about 73%, of Lithostatic pressure at the 10-3/47
castng shoe by injecting brine. The pressure on all three strings, the 10-3:37, the 7 and the 4-
27, will be monitored for 24 hours, There should be ao pressure drop during the 1est.

Subsidence Monitoring
Key Encergy will develop a tormal subsidence monitoring plan prior to the start of

leaching. Subsidence imonuments will be constructed on site and subsidence surveys will be
performed and evalumed on an annual basis.
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Appendix | Potential Problems

Unable to Inject Water

During the sump or development stage. Key Energy may experience ditficulties in
inieching water inte Key Energy Well, This may be evidenced by the water injection pumps
shutting off do 1o high pressure or a restricted rate of water injection. The brine production trom
the well with decrease rapidly ac the same time, The pressure on the brine and blanket sides of the
cavern will remain constant

The problem will likeis be the result of the inner 4- 127 tubing having been plugeed by
insolubies. This can be veriticd by runiing a log in the wbing o determine the depth to the
botton. A log may also show the wp of insolubles outside the wbing, in the event the plug is
near the bottom of the whing and beiow the foor,

[f the plug inside the tabing is below the Noor of the cavern or is within five teet ot the
estimated Jevel of the floor (based on previous depth measurements or maedeling). the wbing can
be pertorated or cut five feet above the floor. This will alfow s ater injection to be resumed.

It the plug inside the wibing is more than five feet above the 1loor. then a workover rig
will be reguired to cither wash ot the tabing or pull the tbing out of the well until the plug falls
free or is brought to the surface.

Unable to Produce Brine

During reverse mining. a probiein in producing brine tram the well may develop even
though water can be injected imo the well. As water continues to b injected. the pressures on the
water and blanket will showly increase with the brine pressure remaining constant.

This problens is likely caused by the inner tubing, new used 1or brine production.
becoming plugged. This can be veritied by ruming a tog in the tubing 1 deterinine the depth to
the bottom. A fog may also show the top of insolubles cuiside the tubing, in the event the plug is
near the bottom ot the tubing and below the tloor,

[ the plug inside (he wibing is below the floor of the cavern or is within tive feet of the
estimated leset ot the floor (hased on preyivus depth measurements or mudeling), the tubing can
be cut or perforated five fect above the tloor or above the plug. This wild allow brine production
10 resume.
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I the plug inside the whing is more than five teet above the tloor. then a warkover rig
will be required to wash out the plug inside the wbing or pull the wbing uotil the plug falls free
or 18 brought to the surface.

Brine Saturation Drops

During routine mining operations. the saturation of the brine may decrease with no
change in operational procedures. This drop in salinity may be minor and stuble or gradually
increasing or sudden and large.

A sudden. large drop indicates that most likely the wbing strings have been broken off.
The damaged area will be very near to or above the bottoin of the oater 77 wbing. A density Jog
will indicate where the tubing has broken oth,

A minor drop in salinity indicates that one or more collars in the iner string are leaking.
A small drop in the saliniis that does pot continue w deercase indicates a sinall leak that s
relatively stable. A drop in the salinits thist continues to decrcase indicates that a coliar eak is
worsening due to washing of the threads. Such a feak. it it continues. could result in the collar
fosing integritv and allowing the string to drop. A neise log or flow log may indicate which
collar{s) is bad.

A workover will be required to pull the tubing strings and replace the damaged joints. It
the leak is minor and stable. Key Fnergy may elect w not repair the wbing string and instead use
the slightly weakened brine.

Blanket Material is brought to Surface In the Brine

During mining of Key Eocrey Well, hianket material may show up in the produced brine
during dircer mining. The blanket material may appuar as a large valume slig or may be simall
quantities entrained in the brine. I the blanket shows ap as a karge quantity. the outer 77 hanging
string has been severely damaged. 1f small quaniities of blanket material are produced with the
brine. one or more collars ofthe 77 tubing have developed leaks.

Both failures will require a workover to pull the tibing strings and replace the damaged
joints in the 77 wibing. 1 the blanket has come ap as a stug. mining must be suspended
immediately with the brine side of the cavern shut-in 1o prevent finther contamination of the
brine system, Small guantities of blanket material in the brine may not require inmnediute
suspension of mining it Kev Energy can tolerate minor contamination of the brine. but close
attention should e paid 1o the blanker pressure 1o ensure that the bianket s at the proper depth.
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Brine-Blanket Interface Not Found

When attempting 10 run an intertace log. occasionally the intertice may not be detected,
This may ocear even it the relative pressures of' the brine, water, and blanket indivate that the
blinket is ar approximately the correct depth, The blanket may be at the correet leve! with the
density difference between the Manket and brine just difticult 1o discriminate through the tubing
strings or the cavern may have mined into an anomalous vone that has allowed the blanket on lhe
rood of the cavern to move Lo a void above the intended roof.

The location of'the blanket can probably be asceriained by injecting several barrels ot
planhet material while menitoring the intended roof location, The amount of bianket added
shoald not need 1o exceed about one half foot ol thickness for the estimated roof diameter o be
found. It this quamm of blanket is still nor detected. it may be necessans to shut in mining, briny
i a workover rig o pall a string of whing and run a sonar survey,
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Figure 2 — Sansmie Image of Cavern at Completion



Brine Well Development Plan

Introduction

Key Fnerey Services LLC Develop new brine production cavern at its Carlsbad Fresh and Brine
Water Station. The cavern is designed to produce saturated brine from an interval within the
fower Castile Salt between approsimately 1,200 {t and 1,350 fi. [he cavern is o have a
maximum diameter of 300 fi. The cavern will have a protective roof blanket to control cavem
roof growth. The cavern development has been modeled using the Sansmic Sulution Mining
Code, which was developed by Sandia National Labs.

Well Configuration

Nuinber of wells: |
Surface casing (Groundwaler Protection): 13-3/8" Diumeter - Cemented to Surface
Last cemented casing:  16-3747 (347 Into Saly: Cemenied to Surface
Outer suspended string: 77w 14001
tner suspeaded string: 4-1/2"to 1,350 f
tnsolubte Rool Blanker Depth: 1,300 1t

Brine Production Process Description

1. Inject Protective Root Blanket

2. Inject Iresh Water (75 gpm) into 4-1/2" and Recover Brine Through 77 to Storage Tanks
3. Re-Inject Brine from Storage Tanks Uniil Brine Reaches Saturation (14 1b/gal)

4. Continve Leaching Using this Method until cavern volume reaches 45.000 bbi (280 day s)
3. Bewein Reverse Flow - Inject Water at 125 gpm down 77 and recover brisie through 4-1.27
6. Produce saturated {10 th/gal) Brine unul Cavern Volume Reaches 282,000 bbl (630 days)
7. increase Injection Rate to 175 gpm

8. Prodece Saturated Brine umil cavern volume reaches 405,000 bbl {780 days)
9. Increase [njection Rate to 200 gpm
10, Cavern Can Susiain Production of Satuvated Brine at 200 gpm

| N

A Pursons Brinckerhoff Compai
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Key Energy Well Brine Well Leaching Plan

Introduction

This document presents alternate solution mining plans for the development of the Key
Energy (KEY Welll This weli will be used ror production of saturated brine tor use in drilling
operations in the Sowtheast New Mexico area. The well will be used only as brine demand from
oil tield services reguires i,

The well has not been drilied. For this study the Sinaf cemented casing string was
assumed to be set at 50 feet in the Lower Casiile Salt. The wop of' the cavern wil be ubout 50 feet
helow the last cemented casing. The total depth of the well will be about [.350 feet based on
cross-sections developed trom nearby wells,

This report presents mvo coneeptual plans o accommodate the development of saturated
brine from the KE Well. The repor also discusses the possibility of using two wells to produce
saturated brine more quickiy than with a single well,

iiethodology

The study utilized the SANSMIC cavern simulation model to project the development of
the cavern utilizing a single well. SANSMIC is a two-dimensional numerical simulation code
which approximates the dissolution of salt by water. SANSMIC is a widelv used cavern-
modehing program developed by Sandia National Laboratories.

The basivc input for the model vonsists of average radii of the well. the depth of the water
injection and brine production strings. the depth of the product level. water injection rates. and
duralion of mining. It a cavern exhibits a region of abnormal or nop-symmetric growth,
SANSMIC cannot fully evaluate connnued prowth in such a region.

As with all numerical modeis. SANSMIC does pat tully represent the actual <alt caverns,
This is due 1o 1) the axisy minctrie assamiption in the model (that the cavern will develop evenly
about the central wellborey and 23 limitations in the cquations for flow within thie cavern.

The axisymmetric assumption is pot gecessarily a sigiificant lhmitation to madeling the
development of sali caverns in bedded salts. Most caverns deveioped i tlat s ing bedded salt
deposits tend to be uniform in horizonta! cross-sections when developed by means ot a single
well. There are localized exceptions o the syinmetry, The Himitmions in the hydraulic equations
result in over-estimation of deveiopiment near ihe beitem ol the injection wbing in both reverse
and direct mining and a corresponding underestimation of mining in the upper portions of the
cavern, This fimitation becomes more evident at high water injection rates {over £.000 gpm).

A Pursons Brinchkerhiotd Company
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which were not utilized in this study, and at projonged stage durations (over one vear) which
were used in the simulations,

SANSMIC and other commercially availabie cavern simulation models cannor simulate
development of two-well caverns. Discussion of two well caverns will rely on anecdotal
experience.

For this model, the cavern interval trom total depth of the well at i 330 feet 1o the top of
the tower Castile Salt at about 1,200 feet depth was divided into fourteen 23-feet tall cells. The
final cemented casing was assumed w be 10-3/4 inches. The inner string was assumed to be 4-
1727 tubing and the outer string to be 7-3/87 tubing. The vasing sizes do not impact the tinal
solution mining plan, although thes have some influence on the very early days of mining. The
roof was kept below 1.200 teet depth.

The production flow rate was modeled at numerous injection rates of between 20 gpm
and 210 gpm. The insoluble content ot the salt was set at 2%. A normal dissolution factor of =17
was used for the salt. The SANSMIC simulations were carricd out until saturated brine can be
produced at a maximum rate trom a single well contizuration without recyvcling.

Cavern Development Plan

General

Several plans were developed for mining of the Carlsbad KE Weli. The plans for initial
development of the cavern differed in the height of salt available for mining. the amount of the
reexveling of the brine 10 increase stturaiion, the Now rates and the direction of tlow.

The mining plans begin trom a borchole compicted in the salt in the Lower Castile at a
depth of about 1,350 feet. The initial mining method for all the plans is direct — water injected in
the deeper. inner tubing and brine produced form the outer, shatlower tbing, The inner tubing
string should be set within 2 few feet of the totat depih of the wellbore. This is necessary to
develop a sump at the bottom of the cavern for accumutation of material that wilt fall 1o the
hottom of the cavern.

The tinal 10-3/4" casing is cemented at about 1,250 teet, 50 feet above the propuosed rool
of the cavern. The tubing strings used for solution mining are assumed to be 4-1/27 inside of 7-
3/87. The sizes of the tubing are immaterial to the mining plan after the first fow os of barrcls
ot salt have been mined. Solution mining rates vary between plans and during mining,

Direct Mining Solution Mining Plan

Mining begins with the inner tubing string sct close 1o the bottom of the borehole as

shown in Table 1. The outer string s set about 1,350 feet depth. about 130 feet below the top of
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the fower salt. The blanket in the plan is set at aboaut 1,300 feet depth or about 30 [eet below the
tinal cemented casing.

Mining in this combined sump and chimney stage develops a sump near the bottom of the
cavern tor accumulation of the insoiubles that wil be treed during mining ot the salt and begins
development of the chimaey throughour the exposed lengih of the sait. This direct mining
continues for alt mining of the salt. The setiing depths and cavern volumes for the varions stages
olthe plan are shown in Tubles 1 and 2.

Table I Setting Depthys for Development of KE Well in Direct Flow

E Mining Step | Blgrﬁagetting . Productio-n— _I-ﬁujecmu;:ft‘in'g nlﬁAsb!uble Depth

! - Feet Setting - Feet —Feet - —Feet . |

| '

| sump/Chimney | 1350 1400 1550 | 1547

i Mining : 1350 1400 1540 1547
Mining i 1350 1400 1540 1547

‘ Mining 1350 1400 1540 . 1547

i Mining 1350 1400 | 1540 1547

Tabhle 2 Duration and Volumes for Development of KE Well in Direet Mining

[ Mining Step Mining Rate . Tota! Mining ' Gross Cavern . Cumulative f Brineg |
- gpm Time -Days | Volume— Brine | Specific !
i barrels ' Produced - | Gravity '
| . Bareels | i
: 2 S
 Sump/Chimney | cycling at 75 280 45,000 279,000 | 1.202
Mining 20 780 - 100000 | 612000  1.204
Mining a0 930 . 132,000 809,000 | 1204
Mining 60 1,080 178,000 1,097,000 ¢ 1204
Mining 50 1,230 218.000 1,344,000 | 1203

During the mining. the inper tubing may need to be cut one or more times to heep it
aboye the building insoluble piie. v vrder 1o maintain the maximuwm height of the cavern and
exposure of salt to water, the inner tuhing should be kept as near w the floor during the mining as
is practical,

Puring the sumpichiminey stage. which develups the cavern o aboul 45.000 barrels. the
brine will need to be eveled throtgh above ground storage tanks with a totad capacity of 2,500
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harrels and back into the well 1o bring the saturation to 10 pounds per gallon (specific gravity of
1.201). For this study. this was assumed 10 be done at a rate of 75 gpm until saturation was
achieved. Initiails . five days of pumping through the well at 75 gpm are requived. As the cavern
LrOWs in size. exposing more salt surface for dissolution, the recyeling time drops o ihoul 3

day s after about 70 water-brine cyveles,

After the cavern volume reaches about 35,000 barrels (about 279,000 barrels of produced
brine) the cavern will be able to produce saturated brine without recycling at a rate of 20 gpm.
The sustainable saturation rate will slowlh increase as the cavern grows in size, but will peak at
around 60 gpm with mining in the direct mode.,

During mining no workover is required. However. the inner wibing string will need to be
cut to be above the solubles on the floor. In conformance with New Menico regulations, a
sonar calliper survey should be run every three years. This will most likely require a workover 1o
remuove one or hoth strings so that the entire cavern can be surveved. The shape of the cavern
during development as simulated by SANSMIC is shown in Figure 1.

. -

ey — —

o (1) |
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o 2R Y
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Figure I SANSMIC Simalation of KE Well during Mining
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Reverse Mining Solution Mining Plan

Mining begins with the inner tubing string set ¢lose to the buttom of the borchoie as
shown in Table 3. The outer string is set about 1.400 feet depth, about 200 feet below the wp of
the lower salt, The blanket in the plan is set atabout 1,300 teet depth or about 30 feet below the
final cemented casing.

Mining in this combined sump and chimney stage develops a sump near the bottom ot the
cavern for accumulation of the insolubles that w #l be treed during mintng of the salt and begins
development of the chimney throughout the exposed length of the salt. This direct mining
continues for all mining of the initial 43.000 barrels of sall. The setting depths and cavern
volumes for the various stages of ihe plan are shown in Tables 3 and 4.

Table 3 Setting Depths for Development of KE Well in Reverse Mining

Mining Step I Blanket Setting Production Injection Setting | Insoluble Depth
I - Feet Setting ~ Feet - Feet 5 - Feet
 Sump/Chimney 1300 1400 1550 | 1547

Reverse Mining 1300 154G 1400 1537
i_Reverse Mining | 1300 1525 ¢ 1400 1532 .
| Reverse Mining | 1300 1525 | 1400 | 1525 |

Table 4 Duration and Volumes for Development of KE Well in Reverse Mining

Mining Step Mininém!i'é'te ! Total Mining . Gross Cavern ‘;___Cumulative. | Brine |
: ~ gpm | Time - Days Volume - Brine Specific
i ‘ harrels Produced - Gravity
| Barrels
|
sump/Chimney | Cycling at 75 280 45,000 277,000 1.202
Reverse Mining 125 630 | 282,000 | 1,703,000 1.204
Reverse Mining 175 780 | 405,000 . 2,446,000 1.203 |
" Reverse Mining 200 930 | S47,000 | 3,303,000 1.202 |

During the mining. the inner wbing will need 10 he cul vite or inore 1imes W keep it above
the building insaluble pile. In order 10 maimain the maimom height of the cavern. the inner
tubing should be kept as near to the floor during this stage us s practical.
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During the sump/chimney stage. wiich develops the cavern to about 43000 barrels. the
brine will need to be eveled through above ground storage tanks with a total capacity of 2,500
barrels and back into the well 1o bring the satwration 1o 10 pounds per gallon (specitic gravity of
1.201). For this study. this was assumed o be done at a rate of 75 gpm until saturation was
achieved. Tnitially, five days of pumping through the weltl at 73 gpm are required. As the cavern
2rows in size, exposing more salt surfiace for dissolution, the recyeling time drops w about 3
days afler about 7 water-brine ¢y cles.

After the cavern volume reachies aboul 43,040 barrels (about 277.000 barrels of produced
brine} the cavern will be able to produce saturated brine at least 123 gpm without recyeling if the
flow s switched to reverse - water injected in the outer shallower tbing and brine produced
trom the deeper inner tubing. The sustainable sawraiion eate wiil continue to increase as the
cavern grows in size, reaching a sustainable saturation rate of 200 gpm once the cavern is about
400.000 barrels in size. The shape of the cavern during developinent as simulated by SANSMIC
is shown in Figure 2.

During mining no workover is required. However. the inner tubing string will need to be
cut to be kept above the insolubles on the floor, especially afier reverse mining beings. In
conforinance with New Mexico regulations, a sonar calliper survey should be run every three
vears. This will most likely require a workuver to remove one or both strings so that the entire
cavern can be surveved.
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Two Well System

Salt producers in bedded sah regions {Kansas. Northeast U.S)) frequently use two or
maore wells to produce saturated brine. The wells are connected either by directional drilling of
one well or by hyvdro-fracturing between wells. One well is then used {or water injection and the

other well or wells are used for brine production. The multiple-w eli concept allows
production of saturated brine at much greater rates than could be produced from a single-well
setup.

Generally the distance between the wells is on the order of hundreds of feet to allow a
long exposure of salt for high-rate brine production. Some wells, primarily storage wells in salt
domes. have been developed fess than 100 feet separation.

Based on experience with multiple wel! caverns. use of two wells at the Key tacility in
Carlsbad will likely reduce the time that eyeling is needed from about 280 days (70 cyeles) to
about 70 days (13 cyeles or total production of about 37.300 barrels of brine). assuming that the
wells are hy drawulically connected almost from the start. After this initial recyeling. the pair of
wells will probably be able to produce saturated brine at a rate of 60 gpm. The sustained rate of
saturated brine production will increase to over 123 gpm after producing about 300,008 barrels
of brine.

Discussion

Development of the KE Well will require an extensive period of recireulating brine to
increase its saturation to near 100%. The actual mechanics of this veeyeling will be difficulr 1o
accomplish. Essentially. it involves water injected. brine production w the fanks until filled. then
discontinuing water wjection and switching to injecting the brine in the tanks untid the desired
saturation is achieved. SANSMIC modeling indicates this will take 3 days at 75 vpm 1o siturate
2500 harrels of brine in this method at the very beginning of production,

This method of escling 2300 barrels of brine would likely need to continue tor about 7
cyvles, The duration ot each cxcle will devrcase slightly with time as the cavern enlarges, bui the
total time wili approach 280 duy s betore the well is capable of producing brine without
recirculating. Lach excle of five days fevemualiy decreasing to about three daysy will produce
2.500 barrels of satirated brine, or an average of 300 barrels per day.

SANSAIC simudation indicates that the caveen wili not be capable of producing saturated
brine from injected fresh wiker ai a rate of JOO gpm until the cavern size is at feast 29.000 barreis
(about 240.000 barrels of sawrated brine proaductiont in size 1or the short cavem (root 100 fect
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Below the top of the Tower sait) or about 338000 burrels tabout 21 2,000 baereis of saturated brine
production) for the tall cavern. The production ot saturated brine at this paint reguires that flow
be changed to reverse at those cavern volumes with prior mining done in direct (using recveled
brine) to create a sump.

SANSMIC modeling indicates that saturated brine from sustained fresh water injection of
SU gpm in the direct mode cannot be produced until the cavern volume is about 128.000 barrels,

The actual preduction from the well will be internittent although the modeling in the
report has continuous production. Intermittent production swill result in slightlv higher saturation
of praduced brine when mining is tirst resumed. As the cavern increascs in size and as the idle
periad increases in duration, the amount of saturated brine injtially produced from the weil will
increase,

If Key Energy proceeds with development of a brine well at Carlshad. the mining
simulations should be updated after cach sonar survey of' the cavern.
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Brine Well Operation Management Plan

1. Predict Cavern Development (completed)
a. lised to Determine Impection and Production String Depths
b. Uised o Determine Protective Blanket Depth for Control of Root
eipht
¢. Used to Predict Cavern Shape and Growth Through Time
2. Confirm Cavern Development
a. Perform Sonar Through Pipe Survey Eveny 3 Years
b, 1i Infeasible Perform Workover and Pertorm Sonar Each 5 Years
3. Update Cavern Development Prediction
a. Use Sonar Data to Update Sansmic Modeling
b. Re-byvaluate Cavern Development Plan
4. Monitor Roof Blanket Depth
a. Measure Blanket Pressure Daily
b. Perform Conlirmaorny Blanket interfice Survey Every 6 Months
5. Add Blanket Material to Maintain Roof Depth
a. As reqguired based upon interface data
6. Ensure Continued Mechanical Integrity
a. Perform Daily Moaoring of Blanket Pressure
b. Pertform Annual Fluid Pressure Test or Cavern

7. Perform Annual Subsidence Monitoring
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Addendum {5/2011) Section ViLA.1-4 Appendix for Brine Wel! Application Guideline

Inciudes:

1. Updated €-101 form “Application for Permit to Orill, Deepen, or Plug Back” with drilling
plan attachments and £-144 CLE2 and {-102 "Wel Location and Acreage Dedicated Plat”,
2. Copy of onzinat Notlce of 1Intent

3. OCD's response letter to Netice of Iatent.
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KEY Geology Suimnian

The proposcd location is located in the northwest corner of the Delaware Basin. a major
depositional feature tor ~ 250 Ma during the Paleozoic Fra. The Cuapitan reef surrounded the
basin near the end of this time, restricting circulation from the open ocean and resualting in the
deposition of the salt-bearing formations (Castile, Salado. and Rustler. from base upward) in
southeastern New Mevico (SENM). Castile salt is the proposed source at the brine well location.

Castile rocks are restricred to the basin tinside the rimming Capitan reef) by definition. [t
consists of beds of laminated sulfate-carbonate (A-1. A-2. ete.. upward) alternating with salt (H-
1, H-2. eto). A-1 is commondy 200-256 tt tick. H-1. the target salt bed. is generally greater than
300 i thick and is locally more than 300 tt thick. Thicker (gevcrally 300 tt or more) sulfate beds
ofthe Castle overlic H-2. Ttis likely that all salt bus been dissalved from the Saluado, and the
Rusiler is poorly represented or removed by erosion in the vicinity of the site. The upper
sedimenis are alluvial to fan deposits from Dark Cany on and the low Guadalupe escarpment.

e Delaware Mountain Group-Castile contact is well mapped and shows a slight castward dip
that 1s related to uplifts to the west thar largely ended betore Ogallala deposition beginning ~13
Ma. Lincaments along the eastern Guadalupe Mountain escarpment hase been examined and are
not faulted. US Geological Survey mapprag indicates that the nearest younger fauiting ol
teetanic origin is along the western escarpment of the Guadalupe Mounzains, Low-magoitude
seismic activity in SENM continues 1o be recorded. and occasionally felt. that is believed
assoctated with oil and gas recoveny . An igneous intrusion into the evaporile beds cast of the

Jocatign 1s ~34 Ma old.

Cnher patennial ecologic tssues include flooding. salt detormation. pressurized brine, possible
H:S. and evaporite dissoiution, Drainage is established through Dark Canyon Draw for outflow
from Dark Canvon, Casiile salts and overlyving rocks are detormed most commaonly near the
nortiern pernneter ol the basin, espeeially northeast of WIPP and at the WIPP stie. Some wells
encounter pressurized brine and HaS. The Castile at the proposed brine well is deformed,
providing a thicker salt interval tfor brine operations. {f encountered. pressurized brine and H;S
should be controllable through sute drilling practices. Pressurized brine without H:S may be used
as an asset. Alung the western part of the Delaware Basin. Castile to Rustler rocks have been
exposed by erasion and subjected to both erosion and dissolution. While the upper Castile
appears generally intact at the site. Salado zalts and sulfates have been removed or thinned by
croston/solution. The Rustler erops out 1o the southwest, but 1s generally poorly preserved or
removed i the area of the brine well. There 18 no surface evidence of sinkholes or collapse
features at or near the well jocation indicating recent or modern natural solution of significance.
Bedded salt tends to maintain internal fluid pressures greater than normal fresh water hydrostatic
levels, countering wvasion by tresh water. In the absence of a nuntural break and conduit (e.p.,
fauitj or man-made aceess (¢.g.. uncased and unplugged dritlholes). such processes are expected

1y be very slow and not a short-term coneern.
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e ! Key Energy Services
6 Desta Drive Telephone: 432.620.0300
Suite 4300 Facsimile: 432.571.7173

Energy Services | Midland, Texas 79705 www.keyenergy.com

November 23, 2010

Glenn vonGonten- Acting Environmental Bureau Chief
Jim Griswold- Senior Hydrologist

1220 South St. Francis

Santa Fe, New Mexico 87505

Subject: NOTICE OF INTENT TO DISCHARGE
WOCC 20.6.2.1201 NMAC

Dear Mr. vonGonten and Griswold:

Key Energy Services LLC is notifying the New Mexico Oil Conservation Division of its intent to permit a
new brine well to be located in Eddy County, New Mexico. Pursuant to the Water Quality Control
Commission Regulations (WQCC) 20.6.2.1201.B and C. NMAC the following information is provided:

(1) The name of the person making the discharge;
Key Energy Services LLC,

(2) The address of the person making the discharge;
Corporate office: 6 Desta Drive Suite 4400 Midland, TX 79705
Local: 1609 E. Green St. Carlsbad NM 88221

(3) The location of the discharge;
Brine Well Location: SW/4 NW/4 UL E- Section 31 - Township 22 South - Range 27 East.
Existing Water Station Location: SE/4 NE/4 UL H Section 36 -Township 22 South- Range 26 East.

(4) An estimate of the concentration of water contaminants in the discharge; and
Injection Water: Fresh water from City of Carlshad <500 mg/l TDS.
Produced Brine Water: approximately 300,000 mg/l TDS.

PAENVIRONMENTALWEW MEXICOWEW MEXICO SWDS & BRINE STATIONSWEW FILE NM-13032 - CARLSBAD BRINE STATION
(NEW) - NM-70340XY WELL\WOILDOC



(5) The quantity of the discharge.
Estimated Instantaneous flow rate: 3-5 barrels per minute.
Estimated monthly totals: 0-50,000 barrels per month.

According to WQCC 20.6.2.1201.D; Based on information provided in this notice of intent, the
department will notify the person proposing the discharge as to which of the following apply: (1) a
discharge permit is required; (2) a discharge permit is not required; (3) the proposed injection well will be
added to the department’s underground injection well inventory; (4) the proposed injection activity or
injection well is prohibited pursuant to 20.6.2.5004 NMAC.

If OCD requires additional information concerning this notice of intent please do not hesitate to call me at
432-571-7536 or Wayne Price at 505-715-2809, or E-mail wayneprice77@ecarthlink.net.

Sincerely,

Qv QA

Daniel K. Gibson, P.G.
Corporate Environmental Director
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Ncw Mcxico Energg, Mincrals and Natural Rcsourccs DcPar'tmcnt

Bill Richardson

Governor
Jim Noel Mark Fesmire
Cabinet Secretary Division Director

Oil Conservation Division
Karen W. Garcia
Deputy Cabinet Secretary

December 14, 2010

Daniel K. Gibson, P.G.

Corporate Environmental Director
Key Energy Services

6 Desta Drive, Suite 4300
Midland, Texas 79705

RE: Proposed Brine Well in Unit E of Section 31, Township 22 South, Range 27 East
NMPM; Eddy County, New Mexico

Dan,

The Oil Conservation Division is in receipt of Key Energy’s Notice of Intent to Discharge (dated
11/23/10) regarding possible installation of a brine well at the above-referenced location. New
Mexico Water Quality Control Commission regulation 20.6.2.5101 B. states:

“Operation of a...Class Il well must be pursuant to a discharge permit meeting the
requirements of Sections 20.6.2.3000 through 20.6.2.3999 NMAC and Sections
20.6.2.5000 through 20.6.2.5299 NMAC.”

A brine well injects fluids into the subsurface for the in situ extraction of salt and is thus
considered a Class Il well within the Underground Injection Control program. An approved
discharge permit is therefore required for your proposed operation. Within 120 days of receipt
of this notice, please submit a discharge plan in conformance with the provisions of 20.6.2.3106
C., 5000 through 5299 NMAC, and any other applicable requirements along with a filing fee of
$100.00. Make any check payable to the “Water Quality Management Fund.” An Application
for Permit to Drill (Form C-101) should also be filed at an appropriate date and, if approved, the
well will be added to our underground injection inventory.

Respectfully,

_),42«@

Jim Griswold
Senior Hydrologist

Oil Conservation Division * 1220 South St. Francis Drive
* Santa Fe, New Mexico 87505
* Phone: (505) 476-3440 * Fax (505) 476-3462* http://www.emnrd.state.nm.us




