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September 24, 2009

"~ Mr. Leonard Lowe
Environmental Engineer
New Mexico Oil Conservation Division
1220 S St. Francis Drive
Santa Fe, New Mexico 87505

RE: Frontier Field Service Discharge Permit Renewal
Empire Abo Gas Plant - GW-022
Eddy County, New Mexico

Dear Mr. Lowe:

On behalf of Frontier Field Services, Larson & Associates, Inc., submits this renewal permit for the
Empire Abo Gas Plant. Please find enclosed the renewal application, public notice (in English and
Spanish) and the filing fee.

If you have any questions or require additional information, please call me at 432.687.0901 to discuss.

Sincerely,

LARSON & ASSOCIATES, INC;A.?\/

Michelle L. Green
Environmental Scientist

michelle@laenvironmental.com

Enclosure Discharge Permit Renewal Application
Public Notice
Filing Fee

507 North Marienfeld, Suite 200 ¢ Midland, Texas 79701 & Ph. (432) 687-0901 & Fax (432) 687-0456




District [ State of New Mexico

1625 N. French Dr., Hobbs, NM 88240 i Revised June 10, 2003
District 11 Energy Minerals and Natural Resources o

1301 W. Grand Avenue, Artesia, NM 88210 Submllt Ongmal
District [[1 1 1 1vigi Plus 1 Copy
1000 Rio Brazos Road, Aztec, NM 87410 Oil Conservation DIV,ISIOH to Santq Fe
District IV 1220 South St. Francis Dr. 1 Copy to Appropriate
1220 S. St. Francis Dr., Santa Fe, NM 87505 District Office

Santa Fe, NM 87505

|
|
| DISCHARGE PLAN APPLICATION FOR SERVICE COMPANIES, GAS PLANTS,
! REFINERIES, COMPRESSOR, GEOTHERMAL FACILITES
AND CRUDE OIL PUMP STATIONS

(Refer to the OCD Guidelines for assistance in completing the application)
[] New XI Renewal [] Modification
1. Type: Gas Plant
2. Operator: Frontier Field Services, LLC
Address: 257 Empire Road, Artesia, New Mexico, 88210
Contact Person: David Harris Phone: 505-677-5177

3. Location: Unit I (NE/4, SE/4), Section 3, Township 18, South, Range 27 East
Submit large scale topographic map showing exact location.

4. Attach the name, telephone number and address of the landowner of the facility site.
5. Attach the description of the facility with a diagram indicating location of fences, pits, dikes and tanks on the facility.
6. Attach a description of all materials stored or used at the facility.

7. Attach a description of present sources of effluent and waste solids. Average quality and daily volume of waste water
must be included.

8. Attach a description of current liquid and solid waste collection/treatment/disposal procedures.

9. Attach a description of proposed modifications to existing collection/treatment/disposal systems.

10. Attach a routine inspection and maintenance plan to ensure permit compliance.

11. Attach a contingency plan for reporting and clean-up of spills or releases.

12. Attach geological/hydrological information for the facility. Depth to and quality of ground water must be included.

13. Attach a facility closure plan, and other information as is necessary to demonstrate compliance with any other OCD
rules, regulations and/or orders.

14. CERTIFICATION I hereby certify that the information submitted with this application is true and correct to the
best of my knowledge and belief.

Name: Davidl Harris M Title: Plant Manager
N
Signature: 4_ o//Of Date: _/ Sopt 2009
AA A F2ep L

E-mail Address: dharris@frontierfieldservices.com
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1.0 Type of Operation

Frontier Field Services, LLC (Frontier) operates the Empire Abo Gas Plant located in Eddy County, New
Mexico. The facility is a 56 MMcfd cryogenic gas plant and gathering system. The facility utilizes a
cryogenic process to remove simple alkanes {i.e. ethane, propane, pentane and hexane) from natural
gas and third party y-grade (liquid hydrocarbons). The unprocessed material is transported to the
facility via pipelines. The gas is compressed and sent to an amine system to remove carbon dioxide and
hydrogen suffide, dehydrated and cooled. Natural gas liquid and residue gas products leave the facility
by means of pipelines. The facility uses scrubbers, exchangers, separators, chillers, flash tanks, and
compressors for the various processes.
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2.0 Name of Operator or Legally Responsible Party and Local

Representative
Facility Operator and Responsible Party: Frontier Field Services, LLC
257 Empire Road
Artesia, New Mexico 88210
Local Representatives: David Harris

Plant Manager
Office: 575-677-5117
Cell: 575-703-0891
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3.0 Location of the Discharge Plan Facility

The facility is located at Latitude 32° 46’ 37.4” North and Longitude 104° 15’ 32.7” West, in the NE/4,
SE/4, (Unit 1), Section 3, Township 18 South, Range 27 East, Eddy County, New Mexico. A topographic
map, aerial based map and facility drawing are presented in Figures 1, 2, and 3, respectively.
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4.0 Landowners
The landowner of record, according to the Eddy County Tax Assessor’s Office is:

Frontier Field Services, LLC
4200 E. Skelly Drive

Suite 700

Tulsa, Oklahoma 74135
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5.0 Facility Description

The Empire Abo Gas Plant is a cryogenic gas plant and associated gathering system. The plant accepts
inlet gas from the various fields. The end products, residue gas and natural gas liquids, are sold to
various Petroleum based companies.

A facility diagram depicting locations of storage, disposal and processing areas is presented in Figure 4.
Process flow diagrams are presented in Appendix A.
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6.0 Material Stored or Used at the Facility
I The following materials are stored and used at the Empire Abo Gas Plant facility:
A. Process specific chemicals (TEG, Amine, Lean Oil, etc.)
I Material Name Solid or Type of Estimated Secondary Location
Liguid Container Volume Containment
Monoethanolamine | Liquid 1-210 bbl 100 bbls Plastic lined | East of Evap
l Tank Earthen Pond
berm
MR Solvent, Liquid 1-500 gallon | 500 gallons Fiberglass South of Shop
I Kerosene tank with earthen
berm
I B. Acids/Caustics
Material Name | Solid or Liquid Type of Estimated Secondary Location
: Container Volume Containment
I Sulfuric acid Liquid 1000 gallon 1000 gallon Concrete East of Cooling
poly tank berm Tower
Sodium Liquid 1000 gallon 500 gallon Concrete West of #1
I hydroxide tank berm Amine System
Bleach Liquid 1000 gallon 1000 gallon Concrete East of Cooling
poly tank berm Tower
n Unichem 3941, | Liquid 100 gallon tank | 100 gallon Concrete East of Cooling
NaOH based berm Tower
Sodium Solid 80 Ib bag 5 bags None Chemical
I Carbonate building
Unichem 1304, | Liquid 100 gallon tank | 100 gallon Concrete East of Cooling
KOH based berm Tower
Unichem 1702, | Liquid 100 gallon tank | 100 gallon Concrete East of Cooling
l Phosphonic berm Tower
acid based
Unichem 3033, | Liquid 100 gallon tank | 100 gallon Concrete East of Cooling
I TKPP, K,P,0; berm Tower
Caustic Soda Solid 2-2500 gallon 28.274 feet’ per | N/A North
Beads, KOH Old Dehydrator | vessel Cryogenic
I Vessels Plant
Citric Acid Solid 80 Ib bag 15 bags None Chemical
I building
I 6
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I C. Detergents/soaps
Material Name | Solid or Liquid Type of Estimated Secondary Location
I Container Volume Containment
Bio-degradable | Liquid Poly Tank 500 gallon Concrete East of Comp
Industrial berm Building
l Detergent
D. Solvents, inhibitors and degreasers
I Material Name Solid or Type of Estimated Secondary Location
Liquid Container Volume Containment
Unichem 3270, Liquid 110 gallon 100 gallons Concrete East of
I Volatile based Tank berm Cooling Tower
amine
| Methanol Liquid 1000 gallon 1000 gallon Concrete West of Comp
Tank berm Engine Room
I Carb/Choke Liquid 12 oz aerosol 15 gallons Flammable Shop Building
Cleaner can & 3 gallon Cabinet
pail
I Safety Kleen Liquid 1-15 gallon 45 gallons N/A Comp
Solvent 150, 1-30 gallon Building,
Petroleum naptha Welding,
I Warehouse
E. Paraffin Treatment/Emulsion breakers
I Material Name Solid or Type of Estimated Secondary Location
Liquid Container Volume Containment
Unichem 985, Solid 5 gallon pail 1 pail N/A Chemical
I silicone based Building
| F. Biocides
} l Material Name Solid or Type of Estimated Secondary Location
Liquid Container Volume Containment
Unichem 3141, Liquid 110 gallon 100 gallon Concrete East of
I Oxygen scavenger Tank berm Cooling Tower
Alpha 120 Liquid 5 gallon pail 3 pails Chemical Bldg
65 gallon tank | 60 gallons Fiberglass East of
I Cooling Tower
Alpha 512 Liquid 5 gallon pail 3 pails Chemical Bldg
65 gallon tank | 60 gallons Fiberglass East of
I Cooling Tower

(
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Material Name Solid or Type of Estimated Secondary Location
Liquid Container Volume Containment
Lubrication Oils Liquid 2 - 400 bbl 800 bbls Metal berm | South of Shop
tanks with liner building
ISO 22 Oil Liquid 1000 galion 700 gallon Concrete East of Comp
Tank berm building
Rental Lube Qil Liquid Tank 500 gallon Fiberglass SE corner of
plant
Chevron 541 Qil Liquid 2 -322 bbl 400 bbl Earthen South of Shop
Tanks berm
Condensate Liquid 400-bbl 1200 bbl Metal berm Condensate
Gunbarrel with liner storage area
2-400 bbl Tank
Diesel Liquid 2 -500 gallon 1000 gallon Fiberglass SE of Comp
Tanks Building
Gasoline Liquid 1--1000 gallon | 1000 gallon Fiberglass South of Comp
1-500 gallon 500 gallon building
Tanks
Propane Liquid 1400 bbl Tank 250 bbls Earthen Tank Farm
berm
Propylene Glycol | Liquid 55 gallondrum | 4 drums Concrete East of #9 Inlet
berm with Gas Comp
grates Building
Methanol Liquid 1000 gallon 1000 gallon Concrete Cryo
Tank berm
Ethyl Mercaptan | Liquid 500 gallon Tank | 55 gallons Concrete Loading Rack
berm,
enclosed
system
Process Drains Liquid 550 bbls & 210 | 700 bb! Earthen West side of
bbl Tanks berm Plant
Aluminum Oxide | Solid 2000 Ib Super 1 super sack N/A North of Evap
Sack Pond
Sulfur Molten Tank 13 short tons Concrete NW corner of
vault Plant-
underground
Engine Lubricant | Liquid 55 gallondrum | 4 drums Concrete East of #9 inlet
berm with Gas Comp
grates Building
Activated Solid 2000 Ib sack 2 sacks N/A Warehouse
Alumina
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} I Material Name Solid or Type of Estimated Secondary Location
; Liquid Container Volume Containment
| Cylinder Oil-680 Liquid 55 gallon drum | 2 drums Concrete East of #9 Inlet
| I berm with Gas Comp
| grates Building
l Epoxy Resin Liquid 1 gallon pail 20 pails N/A Chemical
| I building
Gear Compound | Liquid 55 gallondrum | 2 drums Concrete East of #9 Inlet
| ESP - Oil berm with Gas Comp
\ I grates Building
Unichem 2310, Liquid 100 gallon 100 gallon Fiberglass East of #9 Inlet
I Sodium nitrate, containment | Gas Comp
corrosion inh. Building
American Liquid 55 gallondrum | 2 drums Concrete East of #9 Inlet
I Industrial Oil berm with Gas Comp
#150 grates Building
American Liquid 55 gallon drum | 2 drums Concrete East of #9 Inlet
I Industrial Oil #46 berm with Gas Comp
grates Building
American Liquid 55 gallon drum | 2 drums Concrete East of #9 Inlet
I Industrial Oil #68 berm with Gas Comp
grates Building
Activated Solid Filter Towers N/A Concrete Amine System
' Charcoal berm Area
Glass Beads, Solid 50 Ib bag 5 bags N/A Welding Shop
Sodium
aluminum silicate
I y-Grade Liquid 1000 gallon 1000 gallons N/A Holding Tank in
tank Amine System
i Area
Slop Qil Liquid 2 -1000 gallon | 2000 gallons Earthen South of Tank
tanks berm Farm
Sodium chloride | Solid 50 Ib bags 147 bags N/A R/0O Building
Heat Transfer Solid Block 5 blocks N/A Salt Bath
Salt Mixture Heater
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7.0 Sources and Quantities of Effluent and Waste Solids Generated at
the Facility

The facility generates the following:

1. Separators, Scrubbers, Slug Catchers

Gunbarrel Waste Tank

The facility generates produced water and condensate mixture from the dehydration units, closed
header tanks, and inlet scrubbers. The water and condensate mixture is separated out in the gunbarrel.
The condensate and oil is recovered as a product and is sold. The waste water is transported via
pipeline to an OCD approved Cliass Il Disposal Well operated by BP. The facility generates approximately
3,000 barrels (bbls) per month of waste water. This waste water is considered RCRA exempt.

2. Boilers, Waste Heat Recovery Units, cogeneration facilities, and cooling

towers/fans

Amine Drain Tank

The facility uses monoethanolamine (amine) to remove hydrogen sulfide and carbon dioxide gases from
the gas stream. The amine is recycled back into the system. Spent amine is transferred to an open drain
sump. Contents of the sump are then transferred to the Process Drain Tank. The waste water is
disposed quarterly by trucking to an OCD approved disposal facility, | & W, Inc.

Evaporation Pond Water

The facility generates waste water from blow-down of the cooling tower, backwash system processes
and back-flush/rejection water from the reverse osmosis system. Approximately 200 to 400 bbls of
waste water are generated on a daily basis. The waste water is transferred to the evaporation pond.
Excess waste water from the evaporation pond is transferred to the Waste Water Tank located directly
north of the pond. The waste water is transported via pipeline to an OCD approved Class Il Well,
operated by BP.

Representative grab samples from the North and South ends of the Pond were collected on April 30,
2009 and submitted for Benzene, Toluene, Ethylbenzene and Xylenes (BTEX), metals, anions, alkalinity,
total dissolved solids (TDS) and pH parameters. The sample was determined to be non-hazardous based
on analytical data (work order 0905016) provided by DHL Analytical, Inc. (DHL).

Laboratory analytical reports are presented in Appendix B.

3. Wash down/Steam out effluent from process and storage equipment

internals and externals

Process Drain Tank Waste

The facility generates a mixture of amine and waste water from various processes (blow-down and
drains in the amine and coolant systems). The amine and waste water from the open drain storage area
is transferred to the Process Drain Tank. The facility generates approximately 70 bbls of waste water

10
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per month. The waste water is disposed quarterly by trucking to an OCD approved disposal facility, | &
W, Inc.

Dirty Slop Oil Tanks
The facility generates waste oil from the compressor engine pit drains. The waste oil is transferred to
the Dirty Slop Oil Tanks. The facility generates approximately 400 bbls of oil waste per week.

A representative sample was collected on September 2 and September 23, 2009 and submitted for
waste characterization parameters. The waste oil is disposed of weekly at an OCD approved disposal
facility, | & W, Inc.

4. Solvent/degreaser use

Safety Kleen 150 Solvent
The solvent {Petroleum naptha) is used in the parts washer to degrease and clean small parts. The
facility disposes of approximately 45 gallons of the solvent every three months by Safety Kleen.

Methanol
The facility uses methanol in the cryogenic unit. The methanol is recycled in the process.

5. Spent acids or caustics

Sulfuric Acid

The sulfuric acid is used to control the pH in the cooling tower. The neutralized and spent acid is
transferred as cooling tower blow-down to the evaporation pond. The waste water is transported via
pipeline to an OCD approved Class Il Disposal Well operated by BP.

Sodium carbonate — soda ash
Sodium carbonate is used to neutralize acid spills. The sodium carbonate is spent during the
neutralization process.

Sodium hydroxide
Sodium hydroxide is used in boilers for alkalinity treatment. The spent waste is transferred to the
evaporation pond and transported via pipeline to an OCD approved Class Il Well operated by BP.

Bleach

The facility uses bleach as a chlorine source in the cooling tower. The waste water is transferred to the
cooling tower as blow-down to the evaporation pond. The waste water is transported via pipeline to an
OCD approved Class Il Well operated by BP.

11
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6. Used engine coolants (antifreeze)

Propylene glycol

The facility uses propylene glycol in the Jacket #9 Water Tank. The water and antifreeze mixture is
recycled in the process. '

7. Used lubrication and motor oils

Lubrication, Gear and Synthetic Oils

The oils are used to lube engines, pumps, and compressors. The used oil is transferred to the Dirty Slop
Oil Tanks for proper disposal.

8. Used lube oil and process filters

Process Filters

Process filters {sock filters, pre and after charcoal filters and bag filters) and oil filters are collected and
placed in the Used Filter Bin located at the South end of the plant. The filters are recycled by US Filter or
Procycle, an approved recycling facility about every six (6) months.

9. Solids and sludges from tanks

Sludges

Sludge waste from the sumps is removed by | & W, Inc. The sludge is disposed “as needed” by trucking
to an OCD approved disposal facility, | & W, Inc.

10. Painting wastes

Paint Cans

The facility utilizes paint for marking the safety hazard awareness areas (steps, uneven surfaces, etc.)
and for maintaining process equipment. The empty cans and pails are placed in the Scrap Metal
recycling bin.

11. Sewage

Septic Tank

The facility is not connected to a publicly owned treatment works; however two septic systems are
utilized at the facility. The septic tanks are located near the northeast corner of the office and in the
southwest area of the Amine System. Septic system maintenance is performed by J.C. Septic Tank
Service Company. The septic tank complies with applicable requirements.

12. Laboratory wastes
Non-applicable

12




GW-022 Discharge Permit Renewal Application
Frontier Field Services

Empire Abo Gas Plant

Eddy County, New Mexico

August 28, 2009

13. Other waste liquids

Stormwater

Stormwater collects in secondary containments and is removed using procedures described in the
facility Spill Control and Countermeasures Plan (SPCC). Stormwater is disposed when necessary by
trucking to an OCD approved disposal facility, | & W, Inc.

14. Other waste solids

Metal

The facility recycles various un-usable metal parts and metal shavings. These are placed in a metal
recycling dumpster.

Aluminum oxide
The plant uses aluminum oxide balls as a catalyst in the sulfur recovery process. Depleted aluminum
oxide balls are placed in drums and disposed at an OCD approved disposal facility, CRI, Inc.

Activated carbon
The plant uses activated charcoal in the amine system. Depleted activated charcoal is placed in drums
and disposed at an OCD approved disposal facility, CRI, Inc.

Molecular sieve/zeolite
The plant uses molecular sieves during the gas separation process. Depleted molecular sieves are
placed in drums and disposed at an OCD approved disposal facility, CRI, Inc.

Oily Soil
The plant personnel remediate oil spills around the yard as they occur. The soil is stockpiled, tested and
disposed of at an OCD approved disposal facility, CRI, Inc., or treated onsite.

Sulfur
The plant recovers sulfur from the acid gas. The recovered sulfur is a product that is sold to various
customers.

Ceramic balls, Molecular sieves, Aluminum silicate

The plant uses various media: ceramic balls in conjunction with catalysts, molecular sieves and
aluminum silicate to increase the production of clean fuels, absorb water from the air, filter various
compounds and protect catalysts. Depleted media is placed in drums and disposed at an OCD approved
disposal facility, CRI, Inc.

Activated Alumina

The plant uses activated alumina in the sulfur plant reactors. The activated alumina is consumed in the
process.

13
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8.0 Description of Current Liquid and Solid Waste
Collection/Storage/Disposal Procedures

Gunbarrel Waste Water

The oil and produced water mixture from the dehydration units, closed header tanks and inlet scrubbers
are transferred to the Gunbarrel Waste Tank which is located in the Condensate Storage Area near the
south end of the plant. The water and oil mixture is separated in the 400 bbl capacity gunbarrel tank.
The condensate and oil is recovered as a product and sold to various oil related customers. The plant
disposes of approximately of 3,000 bbls of waste water per month. The waste water is sent offsite via
pipeline to a permitted OCD Class il disposal well operated by BP.

Process Drain Tank Waste

The spent amine and water is collected in the 500 bbl Process Drain Tank located east of the
Evaporation Pond. The plant disposes of approximately of 200 bbls of spent amine and waste water
every three months in a permitted OCD Class |l disposal well operated by | & W, Inc.

Evaporation Pond Water Waste

The waste water from the blow-down of the cooling towers, backwash system processes and rejection
water from the reverse osmosis system is transferred to the evaporation pond. Excess waste water in
the pond maybe transferred to the 300 bbl Waste Water Storage Tank located directly north of the
pond. The plant disposes of approximately of 200 to 400 bbls of waste water daily which is sent offsite
via pipeline to a permitted OCD Class Il disposal well operated by BP.

Safety Kleen 150 — Petroleum Naptha
The solvent is used in the parts washer to clean small parts. The parts washer vessels are leased from
Safety Kieen. The facility disposes approximately 45 gallons on a quarterly basis by Safety Kleen.

Carb/Choke Cleaner - Aerosol Cans and Pails

The facility utilizes carb/choke cleaner to clean electrical parts and contacts. The cleaner is used
according to manufacturer instructions. The empty cans and pails are placed in a trash bin for proper
disposal as unregulated solid waste.

Dirty Slop Oil Tank Waste

The used oil generated by the plant and the compressor units is transferred to the Dirty Slop Oil Tanks
located south of the tank farm. The plant has two tanks with a capacity of 400 bbls each. The plant
disposes of approximately of 40 bbls of used oil and waste water per week. The used oil and waste
water is trucked offsite to an OCD approved facility operated by | & W, Inc.

Sludges

Sludge waste from the sumps is removed and disposed of monthly to an OCD approved facility operated
by | & W, Inc.
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Metal

The facility collects un-usable metal parts and scrap metal. The scrap metal is placed in a metal recycling
dumpster located west of the condensate storage tank area. Scrap metal is taken to a local metal
recycling facility.

Septic System Waste

The facility is not connected to a publically owned treatment works; however two septic systems are
located near the northeast corner of the office and in the southwest area of the Amine System. Septic
system maintenance is performed on an “as needed basis”, J.C. Septic Tank Service Company.

The septic waste is managed in leach fields on-site.

Aluminum oxide
The plant uses aluminum oxide balls as a catalyst in the sulfur recovery process. Depleted aluminum
oxide balls are placed in drums and disposed at an OCD approved disposal facility, CRI, Inc.

Activated carbon
The plant uses activated charcoal in the amine system process. Depleted activated charcoal is placed in
drums and disposed at an OCD approved disposal facility, CR, Inc.

Molecular sieve/zeolite
The plant uses molecular sieves during the gas separation process. Depleted molecular sieves are
placed in drums and disposed at an OCD approved disposal facility, CRI, Inc.

Oily Soil
The plant is in the process of remediating oil spills in the vicinity of the flare sump. Removed soil is
stockpiled and tested. Oily soil is disposed of at an OCD approved facility, CRI, Inc. or treated onsite.

Ceramic balls, Molecular sieves, Aluminum silicate

The plant uses various media: ceramic balls in conjunction with catalyst, molecular sieves and aluminum
silicate to increase the production of clean fuels, absorb water from the air, filter various compounds
and protect catalyst. Depleted media is placed in 55 gallons drums and disposed at an OCD approved
disposal facility, CRI, Inc. on an “as needed basis”.

Process Filters

Process filters {sock filters, pre and after charcoal filters and bag filters) and oil filters are collected and
placed in the Used Filter Bin located at the South end of the plant. The filter bin is picked up for
recycling every six months by US Filter or Procycle, and transferred to an approved recycling facility.
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9.0 Proposed Modifications

Dirty Slop Oil Tanks

The OId Dirty Oil Slop Tanks will be decommissioned in the near future. The tanks are currently located
within an earthen berm near the east side of the plant. The plant will remove the two metal tanks. Soil
samples will be collected from below the tanks to investigate the potential for a release according to
guidelines “Guidelines for Remediation of Leaks, Spills and Releases, August 13, 1993”.

A 400 bbl replacement tank has been installed in the lined secondary containment of the condensate
storage area located near the south side of the plant.

Condensate Tank Storage Area

The condensate tank storage area has a metal retaining wall with a poly-liner. Four tanks, each with a
400 bbl capacity, are located inside the containment. Two of the tanks are used for condensate storage,
which is sold as product. The gunbarrel and the new Dirty Slop Oil tanks are also located inside the
containment. The tanks are placed on a raised platform to allow visual inspection of the tank bottoms.

Engine #9 Jacket Water Storage Tank

The leaking water tank for Engine #9 Jacket will be removed from service. A leak was noted during the
OCD inspection on April 22, 2009. The water tank will be replaced with a new tank that will be placed
inside secondary containment with an impermeable liner.

Sulfur Tank Removal

On April 5, 2009, the plant removed the Sulfur Tank located in the northwest corner. The tank was
removed for proper disposal. Confirmation soil samples were collected below the tank. The removal
and closure were performed with OCD approval.

Groundwater Sampling Event

On May 8, 2008, LAl requested permission to modify the groundwater sampling schedule from quarterly
to semi-annually. This request was approved via email on the same day. A copy of the email requests
and approvals are provided as Appendix C.

Frontier request to maintain the semi-annual (twice annular) groundwater monitoring frequency, but
reduce the parameter list to BTEX, chloride, sulfate and TDS analyses. Metal samples will also be
collected for MW-02 (arsenic) and EB-04 (chromium). Annual groundwater monitoring reports will be
submitted to the OCD during the first quarter of the calendar year.
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10.0 Inspection, Maintenance and Reporting

Drum Storage Area

The drum storage area is a concrete structure with secondary containment with curbing. The secondary
containment stores empty and full drums. Drums are properly labeled and the containment and drums
are inspected daily as described in the SPCC Plan.

Underground Lines

The plant has underground lines from various processes and wastewater. The lines were hydrostatically
pressure tested to demonstrate mechanical integrity between April 21 and May 10, 2005. Services were
provided by TRS Resources, LLC (TRS). All underground lines met the requirements of the mechanical
integrity test. All above ground surface piping were visually inspected for leaks after the test pressure
was stabilized. The summary report Hydrostatic Pressure Testing of Underground Drain Piping
conducted by TRS, is presented in Appendix D.

The underground and surface lines will be hydrostatically pressure tested in the first semi-annual of
2010.

Containments and Sumps
All containments and sumps are visually inspected weekly as described in the SPCC Plan.
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11.0 Spill/Leak Prevention and Reporting Procedures (Contingency
Plan)

The facility has a site specific Contingency Plan. A copy of the plan is located in Appendix E.
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12.0 Site Characteristics
1. Surface Water Hydrology

The facility is located approximately nine miles east-southeast of Artesia, on the edge of a plateau’s
southerly slope. The location is hydrologically bound by Scoggins Draw (aka Coggins Draw on some early
maps) to the south, and incised tributary drainages to the west and the east. Scoggins Draw is an
ephemeral watercourse flowing southwest about three miles into the ephemeral Chalk Bluff Draw.
Approximately 1.8 miles further downstream, Chalk Bluff Draw discharges into the Pecos River
approximately two miles south of Brainard Lake and about six miles north of Lake McMillan.

Comparing the elevation of Scoggins Draw and the depth to groundwater from the nearest monitoring
points (P-04, EB-07, and EB-01), groundwater is approximately 25 feet below ground surface {bgs) in the
drainage. This watercourse is a losing stream without groundwater affecting surface water or
discharging to the surface. There are no documented groundwater discharge sites, e.g. springs, seeps,
marshes or swamps, within a mile of the outside perimeter of the facility.

A search of the State Engineer’s New Mexico Water Rights Reporting System (NMWRRS) database did
not identify any points of diversion within %-mile of the facility’s perimeter. A copy of the database and
ancillary documentation of two points of discharge beyond the area of concern is attached in
Appendix F.

2. Groundwater Characteristics

1 Groundwater Flux and Gauging Results

Historic groundwater flow direction was reported to be towards the south-southwest consistent with
vicinity surface water drainage (Hendrickson and Jones, 1952). During LAl's investigation, groundwater
mounding is obvious in the north central portion of the facility, and appears to have affected the
groundwater flow direction. Current potentiometric maps depict groundwater south of the mound
moving towards the southeast, while groundwater to the north of the mound appears to be moving
towards the north. The groundwater mound may be due to perched water in discontinuous clay and
silty-clay units present in the north central area of the plant.

Three groundwater gauging events have been performed since the last OCD reporting. These events
occurred on September 15, 2008, March 10, 2009, and July 13, 2009, after the installation of additional
monitor wells. Groundwater elevations in the more peripheral monitor wells remained relatively stable
for this site — about two feet or less fluctuation — between September 2008 and July 2009. This high
degree of fluctuation in all wells may indicate a high permeability and response to meteoric influences.
Seven central wells (MW-02-03, MW-02-06, MW-02-09, MW-02-10, MW-02-13, MW-06, and MW-07)
exhibited fluctuations between 4.21 feet (MW-02-06) and 17.14 feet (MW-02-03), which may indicate a
water source artificially recharging the aquifer.

During the most recent gauging event (July 13, 2009), groundwater beneath the facility is encountered
between 3.73 (MW-07) and 94.00 (MW-16) feet bgs (3,466.54 and 3,618.66 feet elevation NGVD 1929,
respectively). Shallow groundwater was observed near MW-02-02 and MW-02-05 where a repaired leak
occurred, while the deepest groundwater was encountered from the well farthest north and upgradient
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from the site (MW-16). Similar results were observed during the September 2008 and March 2009
monitoring events. Table 1 is a summary of groundwater monitoring data since LAl began investigation
activities at this facility in 2007. Figures 5a and 5b are Groundwater Gradient/Potentiometric Maps for
the September 2008 and July 2009 gauging events, respectfully. Figures 5c¢ and 5d present Depth to
Groundwater Maps for the March 2009 and July 2009 gauging events, respectfully. The groundwater
maps presented were generated using Surfer® data contouring program.

Phase-separated hydrocarbons (PSH) found impacting facility groundwater are primarily light-end gas
condensates. Some monitor wells have a product emulsion. This emulsion may be the result of high-pH
water reacting with hydrocarbons in a saponification process. PSH or emulsion was observed in the
following monitor wells during the past three gauging events:

e MW-02-04 —sheen, July 2009

e MW-02-09 — 8.83 feet, September 2008; 3.89 feet, March 2009

e MW-02-10 - 8.78 feet, September 2008; emulsion, March and July 2009

e MW-02-11 - 0.55 feet, September 2008; emulsion, March 2009

e MW-02-12 — emulsion, ali three events

e MW-02-13 — sheen, September 2008; 3.17 feet, March 2009

e MW-02-14 - 0.56 feet, September 2008; 0.28 feet, March 2009

e  MW-03 - 3.05 feet, September 2008; 2.67 feet, March 2009

e  MW-03-01— 15.49 feet, September 2008; 10.69 feet, March 2009; 11.16 feet, July 2009

¢  MW-03-02 — emulsion, all three events

e MW-03-03 — 0.01 feet, September 2008; sheen, March 2009

e  MW-03-04 - 0.79 feet, September 2008; 0.82 feet, March 2009; 0.83 feet, July 2009

o MW-04 -5.09 feet, September 2008; 4.65 feet, March 2009; 5.80 feet, July 2009

e MW-06 — 13.39 feet, September 2008; 7.34 feet, March 2009

e  MW-07-0.11 feet, September 2008; 0.30 feet, March 2009; sheen, July 2009

¢  MW-09 -0.23 feet, September 2008; 0.06 feet, March 2009; 0.09 feet, July 2009

e MW-10 - 0.66 feet, September 2008; 16.90 feet, March 2009; 5.61 feet, July 2009

e  MW-11-19.27 feet, September 2008; 14.86 feet, March 2009; 15.40 feet, July 2009

s  MW-12 - 0.01 feet, September 2008; sheen, March 2009

e  MW-14 —0.29 feet, September 2008; 1.65 feet, March 2009; 1.19 feet, july 2009

e  MW-15 —sheen, March 2009

e MW-19 - 5.35 feet, July 2009

e  MW-20-17.29 feet, July 2009

e MW-21-0.20 feet, July 2009

s EB-03 -0.43 feet, September 2008; 0.94 feet, March 2009; 1.67 feet, July 2009

e EB-05 —sheen, March 2009

Figures 6a, 6b and 6¢ are Apparent PSH Thickness Maps for the September 2008, March 2009, and July
2009 gauging events, respectfully.
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2. Groundwater Chemistry

Background groundwater quality in the vicinity of the facility is difficult to determine, as the water-
bearing strata is within an evaporite dominated lithology that is believed to naturally exceed State of
New Mexico Water Quality Control Commission (WQCC) standards. Evaporites are easily dissolved by
groundwater, and this area has known secondary porosity voids believed to be a result of groundwater
interaction. During the March/July 2009 monitoring events, groundwater total dissolved solids (TDS)
concentrations vary from 2,310 (MW-03-03, eastern portion of facility) to 517,000 (MW-02-05, north
portion of facility) milligrams per liter (mg/l, aka parts per million, ppm). The lower TDS value water
within the plant is considered to be the result of mixing previously lost low-TDS water and connate
water, while the high TDS value water is thought to be the result of the same lost water mining a
sulfate-based evaporite salt (gypsum) within the subsurface. This “water” is extremely viscous and
quickly begins crystallizing when physical parameters are upset, such as when a bailer of water is poured
into an aliquot container.

Three monitoring wells placed to the north of the facility, and in the apparent groundwater upgradient
direction, have TDS values between 3,190 (MW-17) and 73,200 (MW-15) mg/l. MW-16, the monitor
well farthest away (approximately 1,300 feet north and upgradient from the facility) exhibited a TDS
concentration of 13,900 mg/l in July 2009.

Groundwater samples were collected from gauged and purged monitor wells, with aliquots being
submitted to DHL Analytical, a National Environmental Laboratory Accreditation Program (NELAP)
accredited laboratory. Laboratory samples were analyzed for benzene, toluene, ethylbenzene, and total
xylenes (BTEX, EPA SW method 8021B), water chemistry cations and RCRA metals (EPA SW method 6020
for As, Ba, Cd, Ca, Pb, Mg, K, Se, Ag, Na, and EPA SW method 7470A for Hg), chloride, nitrate, sulfate,
(EPA method E300), alkalinity (Standard Method M2320B, 18" Edition), and TDS (Standard Method
M2540C, 18" Edition). Duplicate samples for a quality control (QC) check were submitted as blind
samples to DHL. Quantitative laboratory analytical data and QC results for the 2008 and 2009
monitoring events are included as a CDROM (Appendix B).

September 2008 Groundwater Sampling Event
Table 2 presents a summary of the BTEX analyses. Benzene is a common volatile organic compound
(VvOCQ) in natural gas condensate and crude oil, but toluene, ethylbenzene, and total xylenes were
quantified above the established WQCC human health standard in MW-02, MW-02-06, and EB-08.
Analytical data indicates the following samples exhibited benzene concentrations in excess of the 0.01
milligrams per liter (parts per million, mg/l) WQCC human health standard:

e P-01(0.0127 mg/l)

e MW-08 (0.0254 mg/I)

e MW-02-15 (0.0294 mg/I)

e MW-13 (0.767 mg/I)

e  MW-02-07 (4.59 mg/l)

e MW-02-06 (5.36 mg/l)

e EB-08(5.77 mg/l)

e  MW-02 (8.91 mg/l)

e  MW-02-18 {15.0 mg/l)
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A comparison of benzene in the primary (MW-13, 0.767 mg/l) and Duplicate-01 (0.760 mg/l) samples
indicate a deviation of 0.92%; Duplicate-02 has a deviation of 3.7% (4.42 mg/l and 4.59 mg/l for
MW-02-07 primary). No data quality exceptions were noted in the DHL case narratives. Figure 7ais a
drawing of the observed benzene concentration for the September 2008 monitoring event.

During the September 2008 monitoring event only two metals were detected at concentrations above
WQCC human health standards. Arsenic was detected in MW-02 (0.127 mg/l) and chromium was
detected in EB-04 (0.0565 mg/l). Table 3 presents a summary of RCRA metals and major cations in
groundwater.

Major anions — chloride, nitrate, and sulfate — are a groundwater quality concern. Only nitrate is
classified by the WQCC as a human health concern; chloride and sulfate are domestic water supply
quality standards. Nitrate concentrations exceeding the 10 mg/l standard were only observed in
samples from MW-02-02 (10.7 mg/l). This value may be affected by the high chloride and sulfate
concentrations in the parent sample. Observed chloride concentrations exceeding the WQCC standard
{250 mg/l} were identified in samples from: '

e  MW-08 (333 mg/I)

e EB-08 (374 mg/l)

e P-04 (508 mg/l)

o EB-04 (598 mg/l)

e P-03 (659 mg/l)

e MW-15 (1,430 mg/l)

¢  MW-02-05 (5,490 mg/l)

s  MW-02-02 (11,400 mg/l)

Table 4 presents inorganics other metals and groundwater quality parameters. Chloride value
distribution is graphically displayed in Figure 8a, Chloride Isocon Map.

Sulfate concentrations — and conversely TDS concentrations — exceed the domestic water quality
standards (600 mg/l and 1,000 mg/|, respectfully) for all monitor wells established at the facility. Sulfate
concentrations range from 899 mg/l (MW-03-03) to 366,000 mg/l (MW-02-05), while TDS value range
from 2,460 mg/! (EB-05) to 517,000 mg/I (MW-02-05).

Although groundwater impacts figure prominently in the elevated sulfate and TDS values, Figure 9a,
Sulfate 1socon Map, and Figure 10a, TDS Isocon Map, hint at the possibility of natural groundwater
density stratification, particularly apparent in the TDS map.

March 2009 and July 2009 Groundwater Sampling Events

Chemical distribution data for March and July 2009 are combined for graphic presentation. This is not a
normal procedure for LAI, but the July data collected for the newly installed MW-16 through MW-23
does not lend to a suitable presentation as a stand-alone data set. Groundwater gradient maps are
presented separately for each event.

Ethylbenzene, and total xylenes were quantified above the established WQCC human health standard in
EB-08 only (1.43 and 2.31 mg/|, respectfully) during this monitoring event. Analytical data indicates the

22



F-——

GW-022 Discharge Permit Renewal Application
Frontier Field Services

Empire Abo Gas Plant

Eddy County, New Mexico

August 28, 2009

following samples exhibited benzene concentrations in excess of the 0.01 milligrams per liter (parts per
million, mg/l} WQCC human health standard in the following samples:

e MW-18 (0.0130 mg/l)

e MW-08 (0.0174 mg/l)

e MW-20(0.0176 mg/l)

e MW-05 (0.106 mg/l)

e  MW-02-03 (0.0224 mg/l)

s  MW-02-15 (0.169 mg/l)

e MW-12 (0.708 mg/l)

e  MW-03-03 (1.49 mg/l)

e MW-02 (1.73 mg/l)

o MW-23 (2.26 mg/l)

e EB-08 (5.04 mg/l)

e  MW-02-06 (5.35 mg/l)

s  MW-02-07 (5.85 mg/l)

e  MW-22 (6.35 mg/l)

*  MW-02-18 (16.4 mg/I)

A comparison of benzene in the primary (MW-13, 0.00133 mg/l) and Duplicate-01 {0.00148 mg/I)
sample for the March 2009 event indicate a deviation of 10.1%; Duplicate-02 has a deviation of 2.1%
(0.723 mg/l and 0.708 mg/| for MW-12 primary). During the July 2009 monitoring event there was no
deviation between the primary (MW-16) and the duplicate because both samples did not exhibit the
benzene above the method detection level. No data quality exceptions were noted in the DHL case
narratives. Figure 7b is drawing of the observed benzene concentration for the March/july 2009
monitoring events.

During the March and July 2009 monitoring events no metals were detected above WQCC human health
standards. The chromium observed in the down and cross gradient well, EB-04, decreased below the
human health standard of 0.05 mg/I.

During the March monitoring event nitrate concentrations exceeding the 10 mg/l standard were
observed in samples from MW-02-02 (12.8 mg/l) and MW-02-05 (14.7 mg/l). Again, theses value may
be affected by the high chloride and sulfate concentrations in the parent sample. Observed chloride
concentrations exceeding the WQCC standard (250 mg/l) were identified in samples from:

e MW-23 (265 mg/l)

e MW-02-15 (280 mg/l)

e  MW-08 (290 mg/l)

» EB-08 (358 mg/l)

e P-04 (575 mg/l)

e EB-04 (604 mg/l)

e P-03 (702 mg/l)

e  MW-16 (1,500 mg/1)

e MW-15 (3,170 mg/l)

e MW-02-05 (5,440 mg/l)
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e MW-02-02 (9,460 mg/l)

Table 4 presents inorganics other metals and groundwater quality parameters. Chloride value
distribution is graphically displayed in Figure 8b, Chloride Isocon Map.

Sulfate and TDS concentrations exceed the domestic water quality standards for all monitor wells at the
facility. Sulfate concentrations range from 1,340 mg/l (MW-02-07) to 297,000 mg/l (MW-02-05), while
TDS value range from 2,310 mg/l (MW-03-03) to 510,000 mg/l (MW-02-02). The elevated TDS and
chloride near the cooling tower, northwest corner of the plant, may have been associated with a water
leak in the cooling tower basin that has been corrected.

Figure 9b, Sulfate Isocon Map, and Figure 10b, TDS Isocon Map, graphically depict parameter
distribution.

3. Soil and Aquifer Information

Surface soils are dominated by gypsite soils derived from evaporite parent rocks. The Natural Resource
Conservation Service Soil Survey for Eddy County identify the surface soil underlying most of the facility
as “RG”, Reeves-Gypsum land complex, 0 to 3 percent slopes, while the exposed flanks of Scoggins Draw
and its tributary drains are comprised of Gypsum land-Cottonwood complex, O to 3 percent slopes (GC).
Both soil types exhibit similar characteristics and properties. However, the calcium carbonate (25%) and
gypsum (80%) of the RG soil is much greater than the GC soil, which is 15% calcium carbonate and 5%
gypsum. A copy of the Custom Soil Resource Report is included in Appendix G.

Typical drilling logs consist of a veneer of detritus-based soil from two to five feet thick, multicolored
layers of gypsum with thin beds of clay, sand, or carbonate increasing in frequency with depth, and an
aquiclude of red clay/shale/mudstone. Soil boring and monitor well logs from LAl investigation activities
are included as Appendix H.

Groundwater occurrence is reported as being within the Permian-aged, Three Twins Member of the
Guadalupe Series Chalk Bluff Formation by Hendrickson and Jones (1952). A later interpretation of the
water-bearing formations by Kelley (1971) identifies two units, the Artesia Group Tansill Formation and
Yates Formation. The younger Tansill Formation (Pat) is described as “Dolomite inter-tonguing
northward into gypsum”, and the older Yates Formation (Paye) is described as “Gypsum, dolomite and
siltstone.” The base of the water-bearing strata is interpreted as the red shale encountered between
3,460’ and 3,480 elevation. Cross sections depicting interpretations of boring logs are included in
Appendix I.

4. Surface Flooding and Protection Measures

The facility is located on a south-facing toe of a plateau, above Scoggins Draw. This location is not
within a flood plain, and would not be subject to flooding even during extreme precipitation events.
Overland flow from the north is intercepted by the entrance road and diverted to the east and west,
away from the facility. Earthen berms protecting the northern portion of the west perimeter and the
northeast portion of the facility prevent run-on or run-off. Run-off in the southern portion of the facility
is retarded by stone and earthen berms which follows historic overland flow features south to Scoggins
Draw. :
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5. Geology and Stratigraphy Profile

The dominant regional feature is the Pecos Slope, a broad, low eastward dip of about 50 to 100 feet per
mile. The western extents of the Pecos Slope are the Mescalero Arch, and the Sacramento and
Guadalupe uplift structural divides (Kelley, 1971). The eastern extents of the Pecos Slope are the
extramontane Delaware and Midland Basins. This monocline is imprinted with other structural features,
including the southern flank of the Artesia-Vacuum Arch, which reflects the underlying Abo reef trend.

The Artesia-Vacuum Arch extends from beneath the Pecos Valley fill to the west, extending through
Townships 17 to 19 South, eastward to Range 35 East in Lea County (Kelley, 1971). The arch is covered
by post-Permian strata, except in a four to five mile stretch near Chalk Bluff Draw, the vicinity of the
facility. In the vicinity of the facility, the plunging south limb of Yates and Tansill Formations dip about
4° South 47° East. Brittle deformation of the Artesia Group members causes fractures that are subject
to dissolution by meteoric and phreatic groundwater interactions. Process water discharging to the
subsurface and interacting with the formation material may be the source of the highest TDS
concentrations observed at the facility. Conversely, dissolution from leaked process water may cause
“mini-sinks”, small sinkholes observed within the facility.

The lowest encountered formation in the facility’s vicinity is the aforementioned Permian Artesia Group
Yates Formation. The Yates is named for the Ira and An Yates oilfield in Pecos County, Texas, and has
wide areal extent in both surface exposures and subsurface wells samples. The 250 to 350 feet thick
Yates Formation is documented as siltstone north of Roswell, New Mexico, carbonate and evaporites
west and northwest of Carlsbad, and as gypsum north of Lake McMillan to near Roswell {the vicinity of
the facility). At the facility it appears that red mudstone/shale/clay reported at the base of monitor
well borings is the top of the Yates formation.

Above the Yates Formation is the Permian-aged Artesia Group Tansill Formation. The type section of the
Tansill Fm. is found along US Highway 285 about 2 miles north of Carlsbad and is reported to be
predominantly dolomite of the reef shelf margin about 300 — 325 feet thick (Kelley, 1971), however, this
facies gives way to evaporite facies about 10 miles north of the type section. In the vicinity of the site
the Tansill is part of irregularly shaped north-trending belt generally less than a mile wide that is
comprised of anhydrite and salt about 100 feet thick in subsurface sections. At the facility the
anhydrite, gypsum and salts of the Tansill Fm. appear to be the bulk of the strata encountered during
monitor well borings, and is the perched aquifer of concern.

6. Aquifer Maps and Cross Sections

Three cross sections have been prepared using primarily LAl subsurface investigation data, filling in with
previous consultant data (Appendix I). These cross sections focus on the main processing area, which is
the northwest portion of the facility. In, general the cross sections depict a subsurface dominated by
gypsum, with a surface veneer of detritus-based silty-clayey soil, while the base of the water-bearing
zone is recorded as mudstone, shale, or clay. Figure 3 presents the cross section locations.

Figures depicting the corrected groundwater potentiometric surface, Light non-aqueous liquids (LNAPL)
thickness isopachs, and chloride, sulfide and total dissolved solids (TDS) isocons are included in the
“Figures” section of this report.
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Synthesizing the data depicted in these maps and cross sections confirms the known process water and
pipeline leaks at the facility are affecting groundwater movement and its relative quality. Water
mounding is obvious in the north central portion of the facility. Current potentiometric maps depict
groundwater south of the mounds moving towards the southeast, while groundwater to the north of
the mounds appears to be moving towards the north. The mounding may be due to perched water in
discontinuous clay and silty-clay units.

The north-south cross section {A to A’) depicts what seems to be a natural water bearing system with a
20 foot thickness to the north, thinning to approximately eight feet thick to the south, with a mound in
the process area of the facility.

Cross section B to B’ is oriented west to east through the process area. This cross section depicts
groundwater mounding through the middle of the plant, with an LNAPL “bubble” in the western portion
of the facility. Of note in this cross section is the emulsion “bubble” in the middle of the facility. This
emulsion has a potentiometric head approximately 8 feet above the top of screen, with no gauge-able
groundwater in monitor well MW-02-10.

Cross section C to C’' cuts a diagonal from the northwest to the southeast across the facility near the
corners. Groundwater mounding is centered about MW-02, with an LNAPL “bubble” in the vicinity of
MW-20, based on gauging and boring log interpretations, the southeast portion of the facility may have
a connected product sheen on the groundwater extending to MW-14 where greater LNAPL thicknesses
have been recorded.

7. Aquifer Testing Results

Aquifer slug testing was conducted to provide hydraulic conductivity, transmissivity, and storativity
estimates for the design of a remediation plan. Slug tests were conducted on July 31, and August 3,
2009, in five wells that circumscribe the facilities. A total of 13 falling head, and 9 rising head tests were
performed. The wells tested include MW-15, MW-17, EB-08, P-01, and P-05. Testing consisted of up to
three iterations of falling head and rising head cycles. A synopsis of the procedures and data
interpretation follows. Slug test data curves are presented as Appendix J.

Slug Test Introduction

A slug test consists of measuring groundwater head recovery in a well after a near-instantaneous change
in head at that well. This is done by rapidly introducing a solid object or a volume of water (the “slug”),
or removing the same, into the well causing an abrupt change in water level. The water level in the well
returns to static conditions as fluid moves in or out of formation media in response to the gradient
forced by the sudden change in head. The hydraulic head changes through time, the response data, can
be used to estimate the hydraulic conductivity of the formation through comparisons with theoretical
models of test response. This data can be used to predict the subsurface movement of a contaminant,
and to design a remediation plan. The analysis of response data from slug tests involves fitting straight
lines or type curves to plots of field data. To ensure the quality of response data, LAl used an In-Situ®
Troll 700 pressure transducer to log the aquifer response in one-second intervals.
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AQTESOLV® Software

AQTESOLV® software provides a variety of slug test response solutions based upon the aquifer
conditions encountered. At the Empire Abo Gas Plant, the water bearing zone is multiple thin beds of
evaporite sequences. This stratigraphy is considered an unconfined aquifer under water table condition.
Based upon the observed aquifer conditions, the Bouwer-Rice slug test solution (1976) was chosen to
evaluate the response data.

Bouwer-Rice (1976) developed a method for the analysis of an overdamped slug test in a fully or
partially penetrating well in an unconfined aquifer. The Bouwer-Rice method employs a quasi-steady-
state model that ignores elastic storage in the aquifer. Assumptions used in the Bouwer-Rice solution
include:

¢ Agquifer has infinite areal extent

e Aquifer is homogeneous and of uniform thickness in the vicinity of the test well

o Test well is fully or partially penetrating

e Flow to well is quasi-steady-state (storage is negligible)

e Volume of the slug is injected into or discharged from the well instantaneously

To perform the slug test analysis, a graph of the slug test data is made by plotting the head difference
logarithmically on the Y-axis versus time (t} on the X-axis. The section of the graph which best
approximates a straight line slope is used to determine y, , y;, and t. Once the values fory,, y;, t, and
natural logarithm of the effective well radius are obtained, they are used to calculate the hydraulic
conductivity (K).

Response Data Interpretation

The falling head conductivity extremes were 0.0593 ft/day {(MW-15 Test 2) and 14.92 ft/day (P-01
Test 1); the rising head conductivity extremes were 0.1135 (P-05 Test 3) and 19.24 (P-01 Test 1). Test
data from monitor well P-01 were up to two orders of magnitude greater than the highest values
returned from the other four monitor wells. Biasing the data to not include the first test of P-01
produces a mean hydraulic conductivity of 0.3574 ft/day, unbiased test data had a mean hydraulic
conductivity of 1.8796 ft/day.

These numeric values may be skewed with a low bias. A test curve generally has three curve parts — a
near vertical initial segment that represents the forcing of water into/out-of the well bore and the sand
filter pack; the main curve that reflects movement of water into/out-of the aquifer; and a near
horizontal tailing line that indicates the water table returning to static conditions. Plotted test data from
falling head tests lack the vertical and curved response portions in most of these tests. This may
indicate secondary porosity — either karstic solution cavities or intercepted normal jointing or fractures —
contribute to the migration pathway for groundwater.

Product Recovery Testing

Product recovery testing was conducted on September 17 — 18, 2008 using the method outlined in
Determination of a Realistic Estimate of the Actual Formation Product Thickness Using Monitor Wells: A
Field Bailout Test (Gruszczenski, 1987). “This empirical test is similar to a rising head slug test. Product
that has accumulated in a monitor well is bailed out and the rising water/product levels are recorded
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with time using an oil/water interface probe.” (Gruszczenski, 1987) A copy of the test procedure and
test result graphs are provided as Appendix K.

The test procedure consists of a nine step process. Steps one, two, and three are field measurement,
bailout, and recovery monitoring. The remaining steps are data reduction procedures. Testing was
performed on MW-11, MW-10, MW-14, and MW-02-11.

MW-11's test was conducted as a pump-down and recovery test. Initially, 19.7 feet of light
non-aqueous phase liquids (LNAPL) was observed on the groundwater in this well. LNAPL (and a small
amount of water) was evacuated using a pump until a static fluid level was achieved. The pump was
then turned off, and the rising fluid levels were recorded. Using the Gruszczenski correction method,
the actual product thickness in this well is 0.55 feet, with a calculated capillary fringe height of 4.49 feet.
MW-11's capillary fringe height (53.88 inches) correlates to a silty soil type. Uncorrected LNAPL
thickness, calculated actual product thickness, calculated capillary fringe height, and correlated soil for
all tests are as follow: ‘

Monitor Uncorrected LNAPL Calculated LNAPL Calculated Capillary Soil Type
Well ID Thickness (inches) Thickness (inches) Fringe Height (inches) Correlation
MW-11 236.4 6.6 53.88 Silt
MW-10 137.88 7.32 1.68 Coarse Sand
Mw-14 2.76 1.56 1.32 Coarse Sand
MW-2-11 6.72 0.48 1.92 Coarse Sand
8. Electromagnetic Conductivity Survey Results

On June 4, 2008, LAI personnel performed an electromagnetic (EM-34) terrain conductivity survey of the
area north of the cooling tower and plant. The EM survey was performed using an EM-34-3 terrain
conductivity meter manufactured by Geonics, Ltd., Toronto, Canada. The survey was performed over an
area measuring 800 x 1200 feet or approximately 22 acres for the purpose of assessing the TDS in
groundwater. The EM-34-3 measures the electrical properties of soil and rock, as well as the electrical
properties of groundwater, which is influenced by TDS concentration of the formation water. The EM-
34-3 utilizes current flow induced into the subsurface materials by a surface transmitter that generates
an alternating magnetic field to induce current flow through the earth material. The alternating
magnetic field creates a secondary magnetic field that is sensed by a surface receiver. The primary
magnetic field, current frequency, and coil separation can be accounted for, leaving ground conductivity
as the only unknown variable to be measured. The EM-34-3 has exploration capabilities ranging from
approximately 0 to 196.9 feet below ground surface (bgs) depending on the separation of the
transmitter and receiver coils (i.e., 10, 20 or 40 meters) and coil orientation (i.e., horizontal dipole [HD})
mode or vertical dipole [VD] mode). The EM-34-3 was operated in the HD and VD modes using 10 and
20 meter coil separations. The EM-34-3 20-meter VD survey was selected to assess the TDS since
groundwater occurs between about 60 to 90 feet Figure 12 presents the EM-34-3 20 meter VD survey (0
to 98.4 feet) drawing. Appendix L presents the EM-34 survey field sheets.

Referring to Figure 11, an anomaly of elevated EM-34-3, 20-meter VD readings between 107.2 and 153.3
millimhos per meter {(mmhos/m) was observed in the area north of the cooling tower and decreased to
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below 20 mmhos/m approximately 400 feet north of the plant. This anomaly suggests groundwater
containing elevated TDS is moving north and deceasing in concentration. An anomaly of elevated EM-
34-3 20-meter VD readings was also observed about 1,000 feet northwest of the plant.

Two (2) monitoring wells (MW-15 and MW-16) were installed northwest of the cooling plant and
recorded TDS concentrations of 73,200 mg/L (MW-15) and 13,900 mg/L (MW-16) demonstrating that
the TDS decreases in concentration northwest of the plant and correlates with the EM-34-3 20-meter VD
readings.
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13.0 Other Compliance Information
NM OCD conducted a facility inspection on April 22, 2009.
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Table 1
I Monitor Well Completion and Gauging Summary
Frontier Field Services - Empire Abo Gas Plant (GW-022)
257 Empire Road
I Artesia, New Mexico
Well Information Groundwater Data
n Well 1D | Date Drilled Dor;',f: Well Dia. | Surface lictreers; Casing | TOC 1 e Gauged| PEPt to | Depth to C?Nrrae:etf i
(inches) | Elevation Stickup | Elevation Fluid Water ;
(bgs) (bgs) Elevation
MW-02 12/29/1991 37.5 4 3,545.3 19-34 2.89 3,548.19
I 2/13/2007 - 32.75 3,515.44
3/26/2007 -- 32.85 3,515.34
6/18/2007 - 33.90 3,514.29
9/17/2007 - 33.83 3,514.36
l 12/10/2007 - 34.02 3,514.17
3/11/2008 - 34.03 3,514.16
9/15/2008 - 33.96 3,514.23
I 3/9/2009 - 34.00 3,514.19
7/13/2009 - 33.91 3,514.28
MW-02-02| 10/6/1992 45 4 3,549.3 35-45 2.96 3,552.26 }10/6/1992 - 39.00 3,513.26
l 3/26/2007 - 26.50 3,525.76
6/18/2007 - 26.86 3,525.40
9/17/2007 - 27.00 3,525.26
I 12/10/2007 - 27.03 | 3,525.23
3/11/2008 - 27.13 | 3,525.13
9/15/2008 - 27.25 3,525.01
I 3/9/2009 -- 26.96 3,525.30
7/13/2009 - 27.06 3,525.20
MW-02-03| 9/28/1992 105 4 3,553.0 | 95-105 3.03 | 3,556.03 ]|9/28/1992 -- 97.00 3,459.03
I 2/12/2007 63.15 63.20 3,492.87
3/27/2007 -- 62.96 3,493.07
6/18/2007 - 62.26 3,493.77
I 9/17/2007 - 62.08 3,493.95
12/10/2007 - 62.56 3,493.47
3/11/2008 -- 62.01 3,494.02
9/15/2008 - 79.15 3,476.88
I 3/9/2009 - 64.20 3,491.83
7/13/2009 - 63.95 | 3,492.08
l MW-02-04| 9/30/1992 55 4 3,550.9 45 -55 2.89 3,553.79 [9/30/1992 -- 50.00 3,503.79
3/26/2007 - 53.35 3,500.44
6/18/2007 - 50.67 3,503.12
9/17/2007 - 51.69 3,502.10
l 12/10/2007 -- 52.32 3,501.47
3/11/2008 - 52.74 3,501.05
9/15/2008 - 51.52 3,502.27
I 3/9/2009 - 53.06 3,500.73
7/13/2009 [ sheen 53.20 3,500.59
l Page 1 of 38




Table 1
I Monitor Well Completion and Gauging Summary
Frontier Field Services - Empire Abo Gas Plant (GW-022)
257 Empire Road
' Artesia, New Mexico
Well Information Groundwater Data
I . Drilled Well Dia.| Surface Screen Casing TOC Depth to | Depth to Corrected
Well ID Date Drilled | Depth | ,. . Interval . . Date Gauged . Water
(inches) | Elevation Stickup | Elevation Fluid Water ;
(bgs) {(bgs) Elevation
MW-02-05| 10/6/1992 50 4 3,549.9 40 - 50 2.79 | 3,552.69 }10/6/1992 - 43.00 3,509.69
I 3/26/2007 -- 27.21 3,525.48
6/18/2007 - 27.40 3,525.29
9/17/2007 - 2756 | 3,525.13
12/10/2007 - 27.58 3,525.11
I 3/11/2008 - 27.76 3,524.93
9/15/2008 - 27.50 3,525.19
3/9/2009 - 27.53 3,525.16
I 7/13/2009 - 27.62 3,525.07
MW-02-06| 9/29/1992 21 4 3,548.3 11-21 2.52 | 3,550.82 }9/29/1992 - 18.00 3,532.82
l 3/26/2007 - 18.18 | 3,532.64
6/18/2007 -- 16.48 3,534.34
9/17/2007 - 15.60 | 3,535.22
12/10/2007 - 16.83 3,533.99
I 3/11/2008 - 17.96 3,532.86
9/15/2008 - 14.98 3,535.84
3/9/2009 - 17.34 3,533.48
I 7/13/2009 - 19.19 | 3,531.63
MW-02-07| 10/5/1992 63 4 3,544.2 53-63 2.80 | 3,547.00 {10/5/1992 -- 57.00 3,490.00
3/26/2007 - 46.75 | 3,500.25
I 6/18/2007 - 45.89 3,501.11
9/17/2007 - 44.31 3,502.69
12/10/2007 - 46.51 | 3,500.49
I 3/11/2008 - 46.73 | 3,500.27
9/15/2008 - 45.78 3,501.22
3/9/2009 - 48.64 3,498.36
I 7/13/2009 - 46.95 3,500.05
MW-02-09| 10/7/1992 40 4 3,543.5 30-40 3.02 3,546.52 }10/7/1992 - 31.00 3,515.52
3/27/2007 34.84 38.41 3,510.97
l 6/18/2007 35.45 35.62 3,511.04
9/17/2007 35.66 38.72 3,510.25
12/10/2007 35.78 39.18 3,510.06
3/11/2008 38.19 39.01 3,508.17
I 9/15/2008 25.89 34.72 3,518.86
3/9/2009 35.18 39.07 3,510.56
I 7/14/2009 - 33.11 3,513.41
I Page 2 of 38




Table 1
Monitor Well Completion and Gauging Summary
Frontier Field Services - Empire Abo Gas Plant (GW-022)
257 Empire Road
Artesia, New Mexico

Well Information Groundwater Data
Well ID | Date Drilled g:el!'ta: Well Dia.| Surface Iii’:;i; Casing Toc Date Gauged Depth to ) Depth to COVU:':(:red
(inches) | Elevation Stickup | Elevation Fluid Water -
(bgs) (bgs) Elevation
MW-02-10| 9/29/1992 75 4 3,545.4 65 - 75 3.00 3,548.40 | 9/29/1992 -- 64.00 3,484.40
3/27/2007 52.38 * --

6/18/2007 52.74 58.38 3,494.53
9/17/2007 52.48 58.76 3,494.66
12/10/2007 53.18 58.22 3,494.21
3/11/2008 53.22 55.14 3,494.80
9/15/2008 54.12 62.90 3,492.52

3/9/2009 54.60 * --

7/14/2009 54.12 * --
MW-02-11] 9/29/1992 20 4 3,544.0 10-20 2.79 | 3,546.79 }9/29/1992 - - -

3/26/2007 -- 22.62 3,524.17

6/18/2007 18.05 19.30 3,528.49
9/17/2007 20.82 22.02 3,525.73
12/10/2007 21.67 22.18 3,525.02
3/11/2008 23.79 26.79 3,522.40
9/15/2008 21.72 22.27 3,524.96

3/9/2009 22.52 * -
7/14/2009 - 22.91 3,523.88
MW-02-12| 10/1/1992 80 4 3,540.3 70-80 3.02 3,543.32 ]10/1/1992 -- 74.00 3,469.32

2/12/2007 |emulsion| 55.15 3,488.17
3/27/2007 55.10 55.50 3,487.82
6/18/2007 |emulsion| 54.20 3,489.12
9/17/2007 |emulsion] 54.29 3,489.03
12/10/2007 | emulsion -- --

3/11/2008 emulsion| 54.32 3,489.00
9/15/2008 | emulsion| 55.89 3,487.43
3/9/2009 emulsion| 56.04 3,487.28
7/14/2009 |emulsion]| 56.23 3,487.09

MW-02-131 10/7/1992 46 4 3,542.7 36 - 46 2.89 3,545.59 ]10/7/1992 - 40.00 3,505.59
2/12/2007 41.20 42.65 3,504.10
3/27/2007 41.25 42.23 3,504.14
6/18/2007 36.66 39.81 3,508.30
9/17/2007 38.31 41.44 3,506.65
12/10/2007 39.90 43.00 3,505.07
3/11/2008 41.03 43.24 3,504.12
9/15/2008 sheen 36.65 3,508.94
3/9/2009 40.81 43.98 3,504.15
7/14/2009 -- 39.61 3,505.98
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Table 1
Monitor Well Completion and Gauging Summary
Frontier Field Services - Empire Abo Gas Plant (GW-022)
257 Empire Road

Artesia, New Mexico

Well Information

Groundwater Data

. Drilled Well Dia.| Surface Screen Casing TOC Depth to | Depth to Corrected
Well ID | Date Drilled | Depth | ,. ) Interval ) . pDate Gauged . Water
{(inches) | Elevation Stickup | Elevation Fluid Water .
{(bgs) {(bgs) Elevation
MW-02-14| 10/5/1992 73 4 3,541.3 63-73 3.23 3,544.53 110/5/1992 - 67.00 3,477.53
3/27/2007 46.4 46.78 3,498.05
6/18/2007 46.44 46.89 3,498.00
9/17/2007 46.09 46.58 3,498.34
12/10/2007 46.94 47.60 3,497.46
3/11/2008 47.53 48.01 3,496.90
9/15/2008 47.31 47.87 3,497.11
3/9/2009 49.40 49.68 3,495.07
7/14/2009 - 48.75 3,495.78
MW-02-15( 10/2/1992 70 4 3,540.2 60-70 3.09 3,543.29 110/2/1992 -- 64.00 3,479.29
3/27/2007 -- 50.76 3,492.53
6/18/2007 -- 50.73 3,492.56
9/17/2007 -- 50.78 3,492.51
12/10/2007 - 51.41 3,491.88
3/11/2008 - 51.34 3,491.95
9/15/2008 - 52.09 3,491.20
3/9/2009 -- 53.08 3,490.21
7/13/2009 - 52.62 3,490.67
MW-02-16| 9/30/1992 80 4 3,541.0 70 - 80 3.24 3,544.24 19/30/1992 - 74.00 3,470.24
2/12/2007 -- 55.92 3,488.32
3/27/2007 - 55.59 3,488.65
6/18/2007 -- 55.09 3,489.15
9/17/2007 - 55.18 3,489.06
12/10/2007 - 55.63 3,488.61
3/11/2008 - 55.53 3,488.71
9/15/2008 - 56.40 3,487.84
3/9/2009 - 56.32 3,487.92
7/13/2009 - 56.50 3,487.74
MW-02-18| 10/7/1992 36 4 3,542.7 26 - 36 3.00 3,545.70 §10/7/1992 - 30.00 3,515.70
2/12/2007 - 21.84 3,523.86
3/26/2007 -- 21.36 3,524.34
6/18/2007 - 17.48 3,528.22
9/17/2007 -- 20.23 3,525.47
12/10/2007 -- 20.69 3,525.01
3/11/2008 -- 21.73 3,523.97
9/15/2008 -- 20.34 3,525.36
3/9/2009 -- 21.65 3,524.05
7/13/2009 - 22.04 3,523.66
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Table 1
Monitor Well Completion and Gauging Summary
Frontier Field Services - Empire Abo Gas Plant (GW-022)
257 Empire Road

Artesia, New Mexico

Well Information

Groundwater Data

well ID Date Drilled DDZI;I? Well Dia.| Surface Iii;ers; Casing TOC Date Gauged Depth to | Depth to C(:;::;ed
(inches) | Elevation Stickup | Elevation Fluid Water ;

(bgs) (bgs) Flevation

MW-03 12/20/1991 915 4 3,552.4 69 - 89 2.90 3,555.30
3/27/2007 - 59.51 3,495.79
6/18/2007 58.74 59.23 3,496.46
9/17/2007 58.39 59.46 3,496.70
12/10/2007 59.10 60.28 3,495.96
3/11/2008 58.47 61.11 3,496.30
9/15/2008 60.98 64.03 3,493.71
3/9/2009 60.93 63.60 3,493.84
7/13/2009 - 63.36 3,491.94

MW-03-01| 5/3/1994 70 4 3,539.9 50-70 2.66 3,542.56
3/27/2007 - 43.78 3,498.78
6/18/2007 - 43.65 3,498.91
9/17/2007 - 43.22 3,499.34
12/10/2007 - 44.09 3,498.47
3/11/2008 - 43,98 3,498.58
9/15/2008 40.88 56.37 3,498.58
3/9/2009 44.73 55.42 3,495.69
7/13/2009 44.00 55.16 3,496.33

MW-03-02| 5/4/1994 100 4 3,538.6 60 - 100 2.48 3,541.08
3/27/2007 - 56.33 3,484.75
6/18/2007 - 56.13 3,484.95
9/17/2007 | emulsion| 56.19 3,484.89
12/10/2007 - 56.38 3,484.70
3/11/2008 |emulsion| 53.91 3,487.17
9/15/2008 | emulsion| 56.40 3,484.68
3/9/2009 emulsion| 59.60 3,481.48
7/14/2009 |emulsion| 56.60 3,484.48
MW-03-03| 5/4/1994 80 4 3,542.3 55 - 80 2.42 3,544.72 3,544.72
3/26/2007 59.59 59.60 3,485.13
6/18/2007 - 58.96 3,485.76
9/17/2007 - 59.28 3,485.44
12/10/2007 | emulsion{ 59.52 3,485.20
3/11/2008 | emulsion| 59.43 3,485.29
9/15/2008 60.61 60.62 3,484.11
3/9/2009 sheen 60.69 3,484.03
7/14/2009 -- 60.92 3,483.80
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Table 1
Monitor Well Completion and Gauging Summary
Frontier Field Services - Empire Abo Gas Plant (GW-022)
257 Empire Road

Artesia, New Mexico

Well Information

Groundwater Data

Well ID Date Drilled EZ:;:: Well Dia. | - Surface Iict::j;l Casing Toc Date Gauged Depth to | Depth to c?Nrr:tc(:fd
(inches) | Elevation Stickup | Elevation Fluid Water :

(bgs) (bgs) Elevation

MW-03-04| 5/4/1994 110.0 4 3,555.7 65-110 2.75 3,558.45
3/26/2007 60.85 60.98 3,497.57
6/18/2007 60.68 61.51 3,497.60
9/17/2007 60.28 61.44 3,497.94
12/10/2007 60.43 61.34 3,497.84
3/11/2008 61.01 61.98 3,497.25
9/15/2008 62.16 62.95 3,496.13
3/9/2009 62.02 62.84 3,496.27
7/14/2009 61.67 62.50 3,496.61

MW-04 12/21/1991 62.5 4 3,547.8 45 -60 3.19 3,550.99
3/26/2007 -- 48.15 3,502.84
6/18/2007 47.18 48.23 3,503.60
9/17/2007 |emulsion| 44.41 3,506.58
12/10/2007 45.49 47.45 3,505.11
3/11/2008 47.81 50.18 3,502.71
9/15/2008 45,57 50.66 3,504.40
3/9/2009 46.90 51.55 3,503.16
7/14/2009 42.20 48.00 3,507.63

MW-05 12/22/1991 99.0 4 3,540.6 71-96 3.17 3,543.77
3/27/2007 - 54.69 | 3,489.08
6/18/2007 -- 54.18 3,489.59
9/17/2007 - 54.22 | 3,489.55
12/10/2007 -- 54.71 3,489.06
3/11/2008 - 54.58 3,489.19
9/15/2008 - 55.92 3,487.85
3/9/2009 - 55.84 3,487.93
7/13/2009 - 55.97 3,487.80
MW-06 12/22/1991 53.0 4 3,541.8 30-50 2.70 3,544.50 3,544.50
3/27/2007 43.40 44.75 3,500.83
6/18/2007 35.93 36.10 3,508.54
9/17/2007 37.89 37.96 3,506.60
12/10/2007 39.84 40.03 3,504.62
3/11/2008 40.18 41.09 3,504.14
9/15/2008 31.74 45.13 3,510.08
3/9/2009 38.32 45.66 3,504.71
7/14/2009 -- 37.57 3,506.93
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Table 1
l Monitor Well Completion and Gauging Summary
Frontier Field Services - Empire Abo Gas Plant (GW-022)
257 Empire Road
I Artesia, New Mexico
Well Information Groundwater Data
l well ID Date Drilled l;zgf: Well Dia. | Surface li(t:::jszl Casing Toc Date Gauged Depth to | Depth to C?N":tceffd
(inches) | Elevation Stickup | Elevation Fluid Water ;
(bgs) (bgs) Elevation
MW-07 12/22/1991 28.5 4 3,546.0 11-26 0.49 3,546.49
I 3/26/2007 - 8.20 3,538.29
6/18/2007 - 8.13 3,538.36
9/17/2007 - 8.06 3,538.43
12/10/2007 - 8.58 3,537.91
l 3/11/2008 - 9.38 3,537.11
9/15/2008 7.50 7.61 3,538.97
3/9/2009 9.20 9.50 3,537.23
I 7/13/2009 sheen 3.73 3,542.76
MW-08 | 12/29/1991 | 92.0 4 3,540.5 69 - 89 3.23 | 3,543.73
2/13/2007 - 54.19 | 3,489.54
I 3/27/2007 -- 54.62 3,489.11
6/18/2007 - 53.20 3,490.53
9/17/2007 - 53.29 3,490.44
I 12/10/2007 - 53.92 3,489.81
3/11/2008 - 53.82 3,489.91
9/15/2008 - 54.42 3,489.31
I 3/9/2009 - 55.13 | 3,488.60
7/13/2009 - 55.11 3,488.62
MW-09 | 12/29/1991| 74.5 4 3,540.4 52-72 2.42 | 3,542.82
I 2/13/2007 44.05 44.99 3,498.58
3/27/2007 43.88 44.25 3,498.87
6/18/2007 43.90 44.18 3,498.86
I 9/17/2007 43.34 43.83 3,499.38
12/10/2007 | emulsion| 44.25 3,498.57
3/11/2008 44.28 4591 3,498.21
9/15/2008 43.79 44.02 3,498.98
l 3/9/2009 46.51 46.57 3,496.30
7/14/2009 45.60 45.69 3,497.20
I MW-10 7/28/2008 50.4 4 3,541.8 15-50 2.64 3,544.44 17/31/2008 27.62 53.04 3,511.74
9/15/2008 25.11 25.77 3,519.20
3/9/2009 40.96 57.82 3,500.11
l 7/14/2009 41.00 46.61 3,502.32
MW-11 7/29/2008 57 4 3,540.2 21-56 2.53 3,542.73 |7/31/2008 38.70 57.58 3,500.25
9/15/2008 38.39 57.66 3,500.49
I 3/9/2009 42.93 57.79 3,496.83
7/14/2009 42.10 57.50 3,497.55
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Table 1
Monitor Well Completion and Gauging Summary
Frontier Field Services - Empire Abo Gas Plant (GW-022)
257 Empire Road
Artesia, New Mexico

Well Information Groundwater Data

. Drilled Well Dia.| Surface Screen Casing TOC Depth to | Depth to Corrected

Well iD | Date Drilled | Depth | . . Interval | .. . |Date Gauged . Water

{inches) | Elevation Stickup | Elevation Fluid Water ;

(bgs) (bgs) Elevation
MW-12 7/29/2008 74.1 4 3,522.6 36-71 2.65 3,525.25 |7/31/2008 47.49 47.55 3,477.75
9/15/2008 47.81 47.82 3,477.44
3/9/2009 sheen 47.57 3,477.68
7/14/2009 -- 47.98 3,477.27
MW-13 7/29/2008 88.6 4 3,558.5 50-85 2.90 3,561.40 |7/31/2008 - 62.80 3,498.60
9/15/2008 - 63.64 3,497.76
3/9/2009 - 62.49 3,498.91
7/13/2009 - 62.18 3,499.22
MW-14 7/30/2008 72.5 4 3,517.7 33-68 2.62 3,520.32 }7/31/2008 - 44.10 3,476.22
9/15/2008 4489 | 45.18 | 3,475.37
3/9/2009 44,55 46.20 3,475.44

7/13/2009 45.31 46.50 3,474.77

MW-15 7/30/2008 80.2 4 3,559.7 42 -77 2.75 3,562.45 17/31/2008 -- 61.05 3,501.40
9/15/2008 -- 61.62 3,500.83
3/9/2009 sheen 61.19 3,501.26
7/13/2009 -- 61.35 3,501.10
MW-16 6/24/2009 115 4 3,582.6 | 80-115 2.86 | 3,585.46 |7/13/2009 - 94.00 3,491.46
MW-17 6/23/2009 95 4 3,568.0 60 - 95 2.84 | 3,570.84 |7/13/2009 - 78.61 3,492.23
MW-18 6/24/2009 54 4 3,529.7 33-53 2.93 3,532.63 |7/13/2009 -- 37.33 3,495.30
MW-19 6/17/2009 77 4 3,540.6 41-76 2.74 | 3,543.34 |7/14/2009 57.01 62.36 3,485.26
MW-20 6/18/2009 77 4 3,538.7 41-76 2.77 3,541.47 |7/14/2009 55.71 73.00 3,482.30
MW-21 6/18/2009 78 4 3,540.2 43-78 2.95 3,543.15 |7/14/2009 56.20 56.40 3,486.91
MW-22 6/19/2009 38 4 3,542.9 13-38 2.97 3,545.87 }7/13/2009 -- 2231 3,523.56
MW-23 6/19/2009 84 4 3,539.2 49 - 84 3.01 3,542.21 17/13/2009 - 62.42 3,479.79
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Table 1
Monitor Well Completion and Gauging Summary
Frontier Field Services - Empire Abo Gas Plant (GW-022)
257 Empire Road
Artesié, New Mexico

Well Information Groundwater Data
) Drilled Well Dia.| Surface Screen Casing TOC Depth to | Depth to Corrected
Well ID | Date Drilled | Depth | ,. . Interval . . Date Gauged . Water
{inches) | Elevation Stickup | Elevation Fluid Water ;

(bgs) {bgs) Elevation

EB-01 3/29/2004 40.3 1 3,491.5 33-38 0.65 3,492.15
3/26/2007 - 23.71 3,468.44
6/18/2007 - 23.06 3,469.09
9/17/2007 - 22.81 | 3,469.34
12/10/2007 - 22.83 3,469.32
3/10/2008 -- 23.09 3,469.06
9/15/2008 - 23.18 3,468.97
3/9/2009 - 22.67 3,469.48
7/13/2009 - 23.43 3,468.72

EB-02 3/29/2004 55 2 3,522.6 35-55 2.74 | 3,525.34
3/26/2007 - 43.83 3,481.51
6/18/2007 - 43.02 3,482.32
9/17/2007 - 42.68 | 3,482.66
12/10/2007 - 42.29 3,483.05
3/10/2008 -- 40.84 3,484.50
9/15/2008 - 42.33 3,483.01
3/9/2009 - 40.88 3,484.46
7/13/2009 - 40.50 3,484.84

EB-03 3/30/2004 67 2 3,517.8 46 - 66 3.25 3,521.05

3/26/2007 | 46.04 | 46.35 | 3,474.95
6/18/2007 | 4s.4a1 | 4555 | 3,475.61
9/17/2007 | 45.81 | 46.16 | 3,475.17
12/10/2007 | 45.89 | 46.28 | 3,475.08
3/11/2008 4327 | 45.79 | 3,477.28
9/15/2008 | 4s.95 | 46.38 | 3,475.01
3/9/2009 4569 | 46.63 | 3,475.17
7/14/2009 46.03 | 47.70 | 3,474.69

EB-04 3/31/2004 62.7 2 3,505.3 31-51 3.08 3,508.38
3/26/2007 - 40.91 3,467.47
6/18/2007 - 40.19 3,468.19
9/17/2007 -- 40.51 3,467.87
12/10/2007 - 40.74 3,467.64
3/10/2008 - 42.18 3,466.20
9/15/2008 - 41.14 3,467.24
3/9/2009 - 40.88 3,467.50
7/13/2009 - 41.58 3,466.80
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Table 1
Monitor Well Completion and Gauging Summary
Frontier Field Services - Empire Abo Gas Plant (GW-022)
257 Empire Road

Artesia, New Mexico

Page 10 of 38

I Well Information Groundwater Data
I . Drilled Well Dia.| Surface Screen Casing TOC Depth to | Depth to Corrected
Well ID | Date Drilled | Depth | . .| Interval . . Date Gauged . Water
(inches) | Elevation Stickup | Elevation Fluid Water .
(bes) {bgs) Elevation
EB-05 3/31/2004 56 2 3,523.7 44 - 54 2.91 3,526.61
I 3/26/2007 - 35.08 3,491.53
6/18/2007 - 35.61 3,491.00
9/17/2007 - 35.79 3,490.82
12/10/2007 - 35.70 3,490.91
l 3/10/2008 - 40.84 3,485.77
9/15/2008 - 33.78 3,492.83
3/9/2009 sheen 35.60 3,491.01
l 7/13/2009 - 35.24 3,491.37
EB-06 3/31/2004 83 1 3,555.6 72 -82 1.03 3,556.63
3/26/2007 -- 54.39 3,502.24
l 6/18/2007 -- 54.37 3,502.26
9/17/2007 - 54.66 3,501.97
12/10/2007 -- 55.83 3,500.80
l 3/10/2008 - 54.73 3,501.90
9/15/2008 - 55.38 3,501.25
3/9/2009 -- 55.92 3,500.71
l 7/13/2009 - 57.51 | 3,499.12
EB-07 4/1/2004 53 2 3,501.3 43 -53 2.67 3,503.97
3/26/2007 -- 35.74 3,468.23
I 6/18/2007 - 33.82 3,470.15
9/17/2007 - 34.64 3,469.33
12/10/2007 -- 34.85 3,469.12
I 3/10/2008 - 35.17 | 3,468.80
9/15/2008 -- 35.48 3,468.49
3/9/2009 - 35.62 3,468.35
I 7/13/2009 - 36.44 3,467.53
EB-08 4/2/2004 81 2 3,533.8 | 66-81 3.27 | 3,537.07
3/26/2007 -- 57.19 3,479.88
I 6/18/2007 - 56.47 3,480.60
9/17/2007 -- 56.85 3,480.22
12/10/2007 -- 57.03 3,480.04
3/10/2008 - 56.99 3,480.08
. 9/15/2008 - 57.86 3,479.21
3/9/2009 - 57.68 3,479.39
l 7/13/2009 -- 58.26 3,478.81




Table 1
l Monitor Well Completion and Gauging Summary
Frontier Field Services - Empire Abo Gas Plant (GW-022)
257 Empire Road
' Artesia, New Mexico
Well Information Groundwater Data
I well Ip Date Drilled 32”:': Well Dia.| Surface Ii(t:::zl Casing T0C Date Gauged Depth to | Depth to C?’Lr:tc;:ed
P (inches) | Elevation Stickup | Elevation Fluid Water :
(bgs) {(bgs) Elevation
P-01 12/29/2005 | 50 2 35279 | 40-50 | 2.31 | 3,530.21
I 3/26/2007 - 29.73 3,500.48
6/18/2007 - 28.93 3,501.28
9/17/2007 - 29.23 3,500.98
12/10/2007 -- 29.14 3,501.07
I 3/10/2008 -- 34.78 3,495.43
9/15/2008 -- 30.76 3,499.45
3/9/2009 - 36.96 3,493.25
I 7/13/2009 - 35.32 3,494.89
P-02 12/27/2005 225 2 3,542.3 |19.5-22.5( 2.43 3,544.73
3/26/2007 -- 22.22 3,522.51
' 6/18/2007 - 19.90 3,524.83
9/17/2007 - 20.98 3,523.75
12/10/2007 - 21.29 3,523.44
I 3/10/2008 - 24.01 3,520.72
9/15/2008 -- 21.87 3,522.86
3/9/2009 -- 22.18 3,522.55
I 7/13/2009 - 22.33 | 3,522.40
P-03 12/27/2005 78 2 3,534.4 58-78 2.43 3,536.83
3/26/2007 - 65.45 3,471.38
I 6/18/2007 -- 63.15 3,473.68
9/17/2007 - 63.34 3,473.49
12/10/2007 -- 63.78 3,473.05
I 3/10/2008 - 64.12 | 3,472.71
9/15/2008 - 65.37 3,471.46
3/9/2009 - 65.17 3,471.66
l 7/13/2009 - 65.69 3,471.14
P-04 12/28/2005 61 2 3,513.5 51-61 2.27 3,515.77
3/26/2007 - 48.53 3,467.24
' 6/18/2007 -- 46.02 3,469.75
9/17/2007 -- 47.00 3,468.77
12/10/2007 -- 47.32 3,468.45
3/10/2008 - 47.78 3,467.99
I 9/15/2008 - 48.34 3,467.43
3/9/2009 - 48.43 3,467.34
l 7/13/2009 - 49.23 3,466.54
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Table 1
Monitor Well Completion and Gauging Summary
Frontier Field Services - Empire Abo Gas Plant (GW-022)
257 Empire Road
Artesia, New Mexico

Well Information Groundwater Data
Well ID Date Drilled g‘;gf: Well Dia.{ Surface Iii::i:l Casing TOC Date Gauged Depth to | Depth to C?Nrraetcet:ad
{(inches) | Elevation Stickup | Elevation Fluid Water )
(bgs) (bgs) Elevation
P-05 12/28/2005 48 2 3,504.9 35-45 2.58 3,507.48
3/26/2007 - 37.60 | 3,469.88
6/18/2007 - 36.43 3,471.05
9/17/2007 - 37.19 3,470.29
12/20/2007 - 37.29 3,470.19
3/10/2008 - 37.29 3,470.19
9/15/2008 -- 37.25 3,470.23
3/9/2009 - 37.68 3,469.80
7/13/2009 -- 38.51 3,468.97
Notes

All values are in feet, unless otherwise noted.

Survey datum based upon NAD 1927/NAVD 1929

bgs - below ground surface

TOC - top of casing

Wells drilled and installed by Alan Eades and Atkins Engineering. Schedule 40 threaded PVC casing and screen set.
* - Groundwater not encountered, NAPL observed for entire screened interval.
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Table 2
Groundwater VOC Summary
Frontier Field Services - Empire Abo Gas Plant (GW-022)
257 Empire Road
Artesia, New Mexico

Volatile Organic Collection Date Benzene Ethylbenzene Toluene Total Xylenes
Compounds
NMWQCC Standard {mg/L) 0.01 0.75 0.75 0.62
MW-02 3/27/2007 <0.0002 <0.0003 <0.0007 <0.0009
6/18/2007 <0.0002 <0.0003 <0.0007 <0.0009
9/17/2007 <0.0002 <0.0003 <0.0007 <0.0009
12/10/2007 0.0221 0.0397 0.00746 0.06627
3/11/2008 <0.0008 <0.002 <0.002 <0.003
9/16/2008 8.91 2.06 3.55 2.79
3/10/2009 1.79 0.107 <0.1 <0.150
MwW-02-02 3/27/2007 <0.002 <0.003 <0.007 <0.0009
6/19/2007 0.00066 <0.0006 <0.0014 <0.0018
9/18/2007 <0.0002 <0.0003 <0.0007 <0.0009
12/11/2007 <0.002 <0.003 <0.007 <0.009
3/11/2008 <0.0008 <0.002 <0.002 <0.003
9/17/2008 <0.0008 <0.002 <0.002 <0.003
3/11/2009 0.000979 <0.002 <0.002 <0.003
MW-02-03 3/29/2007 <0.0002 <0.0003 <0.0007 <0.0009
6/20/2007 <0.0002 <0.0003 <0.0007 <0.0009
9/18/2007 0.00055 <0.0003 <0.0007 0.00114
12/11/2007 0.00283 0.00137 <0.0007 0.0028
3/11/2008 <0.0008 <0.002 <0.002 <0.003
9/17/2008 <0.0008 <0.002 <0.002 <0.003
3/11/2009 0.0224 0.0035 <0.002 0.00595
MW-02-04 3/28/2007 <0.002 0.00041 <0.007 <0.0009
6/18/2007 <0.0002 <0.0003 <0.0007 <0.0009
9/18/2007 <0.0002 <0.0003 <0.0007 <0.0009
12/10/2007 0.00021 <0.0003 <0.0007 0.00084
3/11/2008 0.00685 0.00987 <0.002 0.0157
9/16/2008 <0.0008 <0.002 <0.002 <0.003
3/10/2009 <0.0008 <0.002 <0.002 <0.003
MW-02-05 3/27/2007 <0.002 <0.003 <0.007 <0.0009
6/19/2007 <0.0002 <0.0003 <0.0007 <0.0009
9/18/2007 <0.0002 <0.0003 <0.0007 <0.0009
12/11/2007 <0.002 <0.003 <0.007 <0.0009
3/11/2008 <0.0008 <0.002 <0.002 <0.003
9/16/2008 <0.0008 <0.002 <0.002 <0.003
3/11/2009 0.00115 <0.002 <0.002 <0.003
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Table 2
Groundwater VOC Summary
Frontier Field Services - Empire Abo Gas Plant (GW-022)
257 Empire Road
Artesia, New Mexico

g Volatile Organic Collection Date Benzene Ethylbenzene Toluene Total Xylenes
I Compounds
NMWQCC Standard (mg/L) 0.01 0.75 0.75 0.62
MW-02-06 3/28/2007 4.58 0.148 <0.035 0.222
l 6/20/2007 4.89 0.421 0.243 0.8112
9/18/2007 5.42 0.296 0.0467 0.3636
12/11/2007 8.26 0.618 0.298 0.3636
I 3/11/2008 6.59 1.04 0.443 1.95
9/16/2008 5.36 1.18 <0.02 1.37 |
3/10/2009 5.35 0.591 0.122 0.662
I MW-02-07 3/28/2007 1.24 0.133 <0.007 0.276
6/19/2007 1.25 0.12 <0.007 0.24
9/18/2007 1.5 0.138 0.0013 0.311
12/10/2007 1.75 0.124 <0.007 0.35
l 3/11/2008 1.43 0.0901 <0.02 0.322
9/17/2008 4.59 0.115 <0.04 0.325
3/10/2009 5.85 0.108 <0.1 0.387
I MW-02-15 3/29/2007 0.0193 <0.0003 <0.0007 0.00357
6/20/2007 0.0268 <0.0003 <0.0007 <0.0009
9/18/2007 0.041 0.00059 <0.0007 0.00419
I 12/11/2007 0.0421 0.00104 <0.0007 0.00359
3/11/2008 0.0208 <0.002 <0.002 0.00366
9/17/2008 0.0294 0.00731 <0.002 0.0112
l 3/10/2009 0.169 0.00639 <0.002 0.0135
MW-02-16 3/29/2007 <0.0002 <0.0003 <0.0007 <0.0009
6/19/2007 0.00032 <0.0003 <0.0007 <0.0009
I 9/18/2007 <0.001 <0.0015 <0.0035 <0.0045
. 12/11/2007 <0.0002 <0.0003 <0.0007 <0.0009
3/11/2008 0.0131 0.00247 <0.002 <0.003
9/17/2008 <0.0008 <0.002 <0.002 <0.003
. 3/11/2009 0.0055 <0.002 <0.002 <0.003
MW-02-18 3/28/2007 8.08 0.400 <0.035 0.188
3 6/19/2007 6.63 0.405 <0.07 0.192
| 9/18/2007 6.06 0.328 <0.0035 0.147
12/11/2007 17.2 0.481 <0.007 0.251
3/11/2008 11 0.25 <0.2 <0.3
9/16/2008 15 0.362 <0.2 0.170
3/10/2009 16.4 0.412 <0.4 <0.6
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Table 2
Groundwater VOC Summary
Frontier Field Services - Empire Abo Gas Plant (GW-022)
257 Empire Road
Artesia, New Mexico

Volatile Organic Collection Date Benzene Ethylbenzene Toluene Total Xylenes
Compounds
NMWQCC Standard (mg/L) 0.01 0.75 0.75 0.62
MW-03-01 3/28/2007 0.32 0.0788 <0.0035 0.22
6/19/2007 0.0897 0.0149 <0.007 0.0598
9/18/2007 0.28 0.0513 <0.0007 0.192
12/11/2007 0.131 0.0149 <0.0007 0.111
3/11/2008 0.156 0.141 <0.01 0.103
MW-03-02 3/29/2007 <0.0002 <0.0003 <0.0007 0.00077
6/19/2007 <0.0002 0.00086 <0.0007 <0.0009
12/11/2007 0.00233 0.00151 <0.0007 0.00331
MW-03-03 3/28/2007 1.02 0.346 <0.007 0.396
6/17/2007 0.913 0.119 <0.007 0.187
9/18/2007 0.983 0.110 <0.007 0.179
3/11/2009 1.49 0.0569 <0.02 0.193
MW-05 3/29/2007 <0.0002 <0.0003 <0.0007 <0.0009
6/19/2007 <0.0002 <0.0003 <0.0007 <0.0009
9/18/2007 0.0008 <0.0003 <0.0007 0.0012
12/11/2007 <0.0002 <0.0003 <0.0007 <0.0009
3/11/2008 0.00668 <0.002 <0.002 <0.003
9/17/2008 <0.0008 <0.002 <0.002 <0.003
3/10/2009 0.106 0.0107 <0.002 0.0188
MW-07 3/28/2007 0.839 0.0211 <0.007 0.0178
6/19/2007 0.791 0.0304 <0.007 0.0175
9/18/2007 1.26 0.0369 <0.007 0.0291
12/10/2007 1.36 0.0479 <0.007 0.043
3/11/2008 0.657 <0.02 <0.02 <0.03
MW-08 3/28/2007 <0.0002 <0.0003 <0.0007 0.00075
6/19/2007 0.00056 0.0005 <0.0007 <0.0009
9/18/2007 0.00044 <0.0003 <0.6007 0.00113
12/11/2007 0.00336 0.00196 <0.0007 0.00553
3/11/2008 0.0311 0.00436 <0.002 <0.003
9/17/2008 0.0254 0.00684 <0.002 0.00916
3/11/2009 0.0174 0.00281 <0.002 0.0047
MW-12 3/11/2009 0.708 <0.02 <0.02 <0.03
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Table 2

Groundwater VOC Summary

Frontier Field Services - Empire Abo Gas Plant (GW-022)
257 Empire Road
Artesia, New Mexico

Volatile Organic

Collection Date Benzene Ethylbenzene Toluene Total Xylenes
Compounds
NMWQCC Standard (mg/L) 0.01 0.75 0.75 0.62
MW-13 9/16/2008 0.767 <0.002 0.002 <0.003
3/10/2009 0.00133 <0.002 0.002 <0.003
MW-15 9/16/2008 <0.0008 <0.002 <0.002 <0.003
3/10/2009 <0.0008 <0.002 <0.002 <0.003
MW-16 7/15/2009 <0.0008 <0.002 <0.002 <0.003
MW-17 7/15/2009 <0.0008 <0.002 <0.002 <0.003
MW-18 7/15/2009 0.013 0.0101 <0.002 0.00703
MW-20 7/15/2009 0.0176 0.0133 <0.002 0.0161
MW-22 7/15/2009 6.35 0.653 0.00458 0.466
MW-23 7/15/2009 2.26 0.164 <0.002 0.102
EB-01 3/27/2007 <0.0002 <0.0003 <0.0007 <0.0009
6/18/2007 <0.0002 <0.0003 <0.0007 <0.0009
9/17/2007 <0.0002 <(0.0003 <0.0007 <0.0009
12/10/2007 <0.0002 <0.0003 <0.0007 <0.0009
3/10/2008 <(0.0008 <0.002 <0.002 <0.003
9/16/2008 <0.0008 <0.002 <0.002 <0.003
3/10/2009 <0.0008 <0.002 <0.002 <0.003
EB-02 3/27/2007 <0.0002 <0.0003 <0.0007 <0.0009
6/18/2007 <0.0002 <0.0003 <0.0007 <0.0009
9/17/2007 <0.0002 <0.0003 <0.0007 <0.0009
12/10/2007 <0.0002 <0.0003 <0.0007 <0.0009
3/10/2008 <0.0008 <0.002 <0.002 <0.003
9/16/2008 <0.0008 <0.002 <0.002 <0.003
3/10/2009 <0.0008 <0.002 <0.002 <0.003
EB-03 3/27/2007 0.0115 0.00493 <0.0007 0.00473
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Table 2
l Groundwater VOC Summary
Frontier Field Services - Empire Abo Gas Plant (GW-022)
257 Empire Road
. Artesia, New Mexico
Volatile Organic Collection Date Benzene Ethylbenzene Toluene Total Xylenes
l Compounds
NMWQCC Standard {mg/L) 0.01 0.75 0.75 0.62
EB-04 3/27/2007 <0.0002 <0.0003 <0.0007 <0.0009
l 6/18/2007 <0.0002 <0.0003 <0.0007 <0.0009
9/17/2007 <0.0002 <0.0003 <0.0007 <0.0009
12/10/2007 0.00091 <0.0003 <0.0007 <0.0009
I 3/10/2008 <0.0008 <0.002 <0.002 <0.003
9/16/2008 <0.0008 <0.002 <0.002 <0.003
3/10/2009 <0.0008 <0.002 <0.002 <0.003
. EB-05 3/26/2007 <0.0002 <0.0003 <0.0007 <0.0009
6/18/2007 <0.0002 <0.0003 <0.0007 <0.0009
9/17/2007 <0.0002 <0.0003 <0.0007 <0.0009
I< 12/10/2007 0.00061 <0.0003 <0.0007 <0.0009
3/10/2008 <0.0008 <0.002 <0.002 <0.003
9/16/2008 <0.0008 <0.002 <0.002 <0.003
/I 3/10/2009 <0.0008 <0.002 <0.002 <0.003
EB-06 3/26/2007 <0.0002 <0.0003 <0.0007 <0.0009
6/18/2007 <0.0002 <0.0003 <0.0007 <0.0009
I 9/17/2007 <0.0002 <0.0003 <0.0007 <0.0009
' 12/10/2007 <0.0002 <0.0003 <0.0007 <0.0009
3/10/2008 <0.0008 <0.002 <0.002 <0.003
I 9/16/2008 <0.0008 <0.002 <0.002 <0.003
3/10/2009 <0.0008 <0.002 <0.002 <0.003
EB-07 3/27/2007 <0.0002 <0.0003 <0.0007 <0.0009
I 6/18/2007 <0.0002 <0.0003 <0.0007 <0.0009
' 9/17/2007 <0.0002 <0.0003 <0.0007 <0.0009
12/10/2007 0.00026 <0.0003 <0.0007 <0.0009
I 3/10/2008 <0.0008 <0.002 <0.002 <0.003
9/16/2008 <0.0008 <0.002 <0.002 <0.003
3/10/2009 <0.0008 <0.002 <0.002 <0.003
l EB-08 3/27/2007 4.59 13 0.524 2.029
» 6/18/2007 4,95 1.48 0.676 2.543
9/17/2007 3.84 0.973 0.429 1.564
I 12/10/2007 2.58 0.656 0.243 1.036
3/10/2008 3.79 0.964 0.331 1.54
9/16/2008 5.77 143 0.668 2.31
l 3/10/2009 5.04 1.37 0.619 2.21
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Table 2
I Groundwater VOC Summary
Frontier Field Services - Empire Abo Gas Plant (GW-022)
257 Empire Road
I Artesia, New Mexico
Volatile Organic Collection Date Benzene ) Ethylbenzene Toluene Total Xylenes
l Compounds
NMWQCC Standard (mg/L) 0.01 0.75 0.75 0.62
P-01 3/26/2007 <0.0002 <0.0003 <0.0007 <0.0009
I 6/18/2007 <0.0002 <0.0003 <0.0007 <0.0009
9/17/2007 <0.0002 <0.0003 <0.0007 <0.0009
12/10/2007 0.00076 <0.0003 <0.0007 <0.0009
I 3/10/2008 <0.0008 <0.002 <0.002 <0.003
9/16/2008 0.0127 <0.002 <0.002 <0.003
3/10/2009 0.00148 <0.002 <0.002 <0.003
I P-02 3/27/2007 <0.0002 <0.0003 <0.0007 <0.0009
6/19/2007 <0.0002 0.45 <0.0007 0.206
9/17/2007 0.00206 0.00309 <0.0007 0.0075
l‘ 12/10/2007 0.104 0.0932 0.0230 0.1506
' 3/10/2008 0.016 0.0259 <0.01 0.0434
9/16/2008 0.104 0.0901 0.0208 0.138
-u 3/10/2009 <0.0008 <0.002 <0.002 <0.003
P-03 3/27/2007 0.00507 <0.0003 <0.0007 <0.0009
6/18/2007 0.0057 <0.0003 <0.0007 <0.0009
I 9/17/2007 0.0154 <0.0003 <0.0007 0.00154
12/10/2007 0.00245 <0.0003 <0.0007 <0.0009
3/10/2008 <0.0008 <0.002 <0.002 <0.003
I 9/16/2008 <0.0008 <0.002 <0.002 <0.003
‘ 3/10/2009 0.00115 <0.002 <0.002 <0.003
P-04 3/27/2007 <0.0002 <0.0003 <0.0007 <0.0009
' 6/18/2007 <0.0002 <0.0003 <0.0007 <0.0009
= 9/17/2007 0.00041 <0.0003 <0.0007 <0.0009
12/10/2007 0.00026 <0.0003 <0.0007 <0.0009
. 3/10/2008 <0.0008 <0.002 <0.002 <0.003
9/16/2008 <0.0008 <0.002 <0.002 <0.003
3/10/2009 <0.0008 <0.002 <0.002 <0.003
I, P-05 3/27/2007 <0.0002 <0.0003 <0.0007 <0.0009
‘ 6/18/2007 <0.0002 <0.0003 <0.0007 <0.0009
9/17/2007 <0.0002 <0.0003 <0.0007 <0.0009
l 12/10/2007 0.00033 <0.0003 <0.0007 0.00083
3/10/2008 <0.0008 <0.002 <0.002 <0.003
9/16/2008 <0.0008 <0.002 <0.002 <0.003
I 3/10/2009 0.00322 <0.002 <0.002 <0.003
Notes
Volatiles analyzed via EPA SW846 Method 8021B by DHL Analytical, Inc.
l All values reported in Milligrams per liter (mg/L, parts per million).
Blue indicates the compound exceeded NMWQCC standards.
I < values - Indicate the value is less than Method Detection Limit MDL.
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Table 2a
Groundwater VOC Quality Control Summary
Frontier Field Services - Empire Abo Gas Plant (GW-022)
257 Empire Road
Artesia, New Mexico

Collecti Ethyl
Volatile Organic Compounds oflection Benzene v Toluene ([Total Xylenes
Date benzene
NMWQCC Standard {mg/L) 0.01 0.75 0.75 0.62

A Duplicate-01 (P-02) 3/10/2008 0.0335 0.0401 0.00827 0.0697
Duplicate-01 (MW-13) 9/16/2008 0.760 <0.002 <0.002 <0.003
Duplicate-01 (MW-13) 3/10/2009 0.00148 <0.002 <0.002 <0.003
Duplicate-01 (MW-16) 7/15/2009 <0.0008 <0.002 <0.002 <0.003
l Duplicate-02 (MW-02-16) 3/11/2008 0.0109 0.00228 <0.002 <0.003
Duplicate-02 (MW-02-07) 9/17/2008 4.42 0.116 0.0293 0.319
Duplicate-02 (MW-12) 3/11/2009 0.723 <0.02 <0.02 <0.03
I Equipment Rinse 3/11/2008 <0.0008 <0.002 0.0104 <0.003
Equipment Rinse 3/10/2009 <0.0008 <0.002 0.00212 <0.003
Equipment Rinse 3/11/2009 <0.0008 <0.002 0.00204 <0.003
Field Blank 3/10/2008 <0.0008 <0.002 0.00961 <0.003
9/17/2008 <0.0008 <0.002 0.00528 <0.003
l 3/10/2009 <0.0008 <0.002 0.00204 <0.003
Trip Blank-01 3/10/2008 <0.0008 <0.002 <0.002 <0.003
9/16/2008 0.00122 <0.002 <0.002 <0.003
I 3/10/2009 <0.0008 <0.002 <0.002 <0.003
Trip Blank-02 3/11/2008 <0.0008 <0.002 <0.002 <0.003
9/17/2008 <0.0008 <0.002 <0.002 <0.003
) 3/11/2009 <0.0008 <0.002 <0.002 <0.003

Notes

Volatiles analyzed via EPA SW846 Method 8021B by DHL Analytical, Inc.
All values reported in Milligrams per liter (mg/L, parts per million).

Blue indicates the compound exceeded NMWQCC standards.

<values - Indicate the value is less than Method Detection Limit MDL.
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Figure 1 - Topographic Map
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