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EXECUTIVE SUMMARY

Navajo Refining Company (Navajo) contracted Envirocorp Well Services, Inc. (Envirocorp)
to prepare an application for permit to reenter a plugged and abandoned Class II well to
conduct injection testing within the Wolfcamp, Cisco, and Canyon Formations. The permit
application was submitted to the State of New Mexico Oil Conservation Commission (OCD)

in February 1998.

The OCD granted approval for the reentry and testing on the wellbore by letter dated May
21, 1998. In June 1998, Navajo contracted Envirocorp to prepare a detailed engineering
plan to reenter, test and complete the plugged and abandoned Mewbourne Oil Company
Chalk Bluff State "31", Well No. 1.

Under contract with Navajo, Envirocorp commenced field operations on July 6, 1998, An
area was cleared and a drill pad was constructed for the drilling rig. The abandoned
wellbore was located and a riser was welded on for the installation of a blowout preventer
assembly. A lined reserve pit was constructed for the containment of drill cuttings and

fluids.

A rotary dnilling rig was moved in and rigged up and the OCD was notified, and verbally
approved the commencement of reentry operations on July 8, 1998. An 8-3/4 inch bit was
lowered into the wellbore to drill cut cement plugs within the 9-5/8 inch intermediate
casing. The 9-5/8 inch intermediate casing was successfully pressure tested to 900 pounds
per square inch (psi) prior to drilling out the cement plug across the shoe.

The 8-3/4 inch bit was lowered into the open-hole portion of the wellbore and drilled out
cement plugs were drilled out to a total reentry depth of 9160 feet. A cement bond log was
conducted within the 9-5/8 inch intermediate casing. A fracture identification log, 4-arm
caliper, and gamma-ray log were conducted within the open-hole portion of the wellbore.

The seven inch protection casing was installed with cement circulated through the annular
space from bottom to the surface using a two-stage pump and plug method on July 14, 1998.
Good returns were observed at the surface while cementing. The rotary drilling equipment

was released and moved off site.

A completion rig and blowout preventers were moved in and rigged up on July 20, 1998.
A 6-1/8 inch bit was lowered into the wellbore to clean out and pressure test the seven inch
protection casing. On July 20, 1998, the seven inch casing was successfully pressure tested

vi
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to 1559 pounds per square inch gauge (psig) above the differential valve tool at 5498 feet.
On July 21, 1998, the seven inch casing was successfully pressure tested to 1573 psig from
surface to the plugged-back total depth of 9004 feet.

The wellbore was displaced with a clean brine fluid and a baseline temperature and casing
inspection survey were performed. A cement bond log was performed over the length of
the seven inch protection casing. The injection interval (Cisco Formation) was perforated
from 8220 feet to 8476 feet at two jet shots per foot. A sample of the formation fluid was
obtained for analysis and the lower injection interval was stimulated using 5000 gallons of
15% HCI acid and rock salt as a diverter.

The injection interval (Cisco Formation) was perforated from 7924 feet to 8188 feet at two
jet shots per foot. A retrievable bridge plug and packer were set to isolate the newly
perforated interval. A sample of the formation fluid was obtained for analysis and the
perforations were stimulated using 5000 gallons of 15% HCI acid and rock salt as a diverter.
The packer and bridge plug were removed from the wellbore in preparation for the pressure
buildup portion of the falloff test.

On July 30, 1998 and July 31, 1998, an injection pressure buildup and falloff test was
conducted. Upon completion of the falloff test a differential temperature log was conducted
from surface to a total depth of 8997 feet. A radioactive tracer log was conducted and the
results obtained from the survey confirmed external mechanjcal integrity of the wellbore,

A 4-1/2 inch outside diameter (OD) injection tubing and packer were installed in the well
to 7879 feet. An extended annular pressure test was performed to confirm stabilization
within the well system. On August 4, 1998, an annular pressure test was performed in
accordance with the requirements of the OCD. The OCD witnessed the annular pressure
test which successfully confirmed internal mechanical integrity at a pressure of 704 psig.

Upon conclusion of the annular pressure test, the wellhead tree assembly was installed and

all equipment was rigged down and moved out.
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L0 INTRODUCTION

Navajo reentered, tested and completed the plugged and abandoned Mewbourne Qil
Company Chalk Bluff State "31", Welt No. 1 wellbore for injection of plant waste
effluent. The name of the new waste disposal well will be designated as Waste
Disposal Well No. 1 (WDW-1). The wellbore is located in Section 31, T17S, R28E,
Unit Letter O, approximately 11 miles east-southeast of Artesia, in Eddy County, New
Mexico. A surveyor's plat of the well location is shown on Figure 1.0-1. The
construction and testing of this well were performed in compliance with the provisions
of the New Mexico Water Quality Control Commission Regulations NMWQCCR),
dated November 15, 1996, Subpart V, Section Nos. 5204 and 5205, and the United
States Environmental Protection Agency Code of Federal Regulations, 40 CFR
146.12, Subpart B.

Envirocorp was contracted by Navajo to reenter and test WDW-1. The construction
and testing of this Non-Commercial Class I Nonhazardous Waste Disposal Well were
permitted by the New Mexico Energy, Minerals, and Natural Resources Department,
OCD by letters dated May 21, 1998 and July 2, 1998 (Appendix 1.0-1). All work
associated with WDW-1 was completed in accordance with the provisions specified

in the permit approved by the OCD.

The work for WDW-1 was designated as Envirocorp's Project No. 70A4614. This
report summarizes all work performed on WDW-1 and includes the filing of the

necessary documents.
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2.0

2.1

SUMMARY OF DAILY OPERATIONS

The original wellbore was designated as the Mewbourne Qil Company, Chalk Bluff
"31" State, Well No. 1, installed July 1992 to September 1993. The Daily Reports are
presented in Appendix 2.0-1. The wellbore was constructed with a 13-3/8 inch OD
surface casing set at 390 feet and cemented to surface. Table 2.0- presents the 13-
3/8 inch surface casing detail.

A 12-1/4 inch hole was drilled to a depth of 2555 feet. Open-hole logs were
conducted to include resistivity, spontaneous potential, porosity, and gamma ray as
presented in Exhibits 2.0-1 through 2.0-3.

A 9-5/8 inch intermediate casing was installed across the salt sections to a depth of
2555 feet and cemented to surface. Table 2.0-1I presents the 9-5/8 inch intermediate
casing detail. An 8-3/4 inch hole was drilled to a depth of 10,200 feet to test
potentially productive hydrocarbon zones. Subsequently, the wellbore was abandoned
in September 1993, as presented on Figure 2.0-1.

A well completion report, OCD Form C-105, is presented as Appendix 2.0-2. The
Sundry notice, OCD Form C-103, following plug and abandonment operations, is
presented as Appendix 2.0-3.

The reentry, testing, and completion operations for WDW-1 are presented in this
section. Details of certain operations are referenced in the text and included as
figures, exhibits, tables, and appendices.

Figure 2.0-2 is the current wellbore schematic for WDW-1. Table 2.0-II contains the
detailed tubular program for WDW-1.

Preparation of the Drill Site -

From June 26, 1998 to June 29, 1998, the location was prepared for the selected rig.
An 80-foot by 50-foot divided reserve pit, lined with six-mil plastic, was constructed
for circulating while drilling the cement plugs. An extension to the 9-5/8 inch casing
and rental wellhead was installed as a base for the blowout preventers. A rathole and
mousehole were constructed as specified by the selected drilling contractor.

 ENVIROCORP
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23

Mobilization of the Drilling Equipment

From July 6, 1998 to July 8, 1998, the drilling rig was moved in and rigged up. A
double ram and annular blowout preventer were installed and tested for pressure

control,

Reentry Operations

On July 8, 1998, drilling operations commenced at 4:00 PM. The top of the first
cement plug was encountered at 374 feet and drilled out at 445 feet. The drillpipe
was lowered into the hole to 1620 feet and a pressure test within the 9-5/8 inch
surface casing was performed. The surface casing was successfully pressure tested to
900 psi for 30 minutes with a loss of only 35 psi (-3.89%). The drillpipe was lowered
into the well to tag the top of the second cement plug at 2188 feet.

On July 9, 1998, the cement plug was drilled out at 2465 feet. The drillpipe was
lowered into the well to tag the third cement plug at 3543 feet. The plug was drilled
out at 4479 feet. The drillpipe was lowered into the well to tag the top of the fourth
cement plug at 5092 feet. The cement plug was drilled out at 5220 feet. The
wellbore was washed down to tag the top of the fifth cement plug at 5785 feet. The
cement plug was drilled out at 5840 feet. The drillpipe was lowered into the hole to
6240 feet and became differentially stuck.

On July 10, 1998, 50 barrels of oil were spotted around the drill collars and the drill
string worked free. The drillpipe was washed in hole to tag the top of the sixth
cement plug at 6395 feet. The cement plug was drilled out at 6745 feet and the
drillpipe was washed in hole to 6808 feet.

On July 11, 1998, the drillpipe was washed in hole to tag the top of the seventh
cement plug at 7613 feet. The cement plug was drilled out at 7726 feet and the
drillpipe was washed in the hole to tag the top of the eighth cement plug at 8293 feet.
The cement plug was drilled out to 8385 feet and the drillpipe was washed in hole to
8635 feet.

On July 12, 1998, the drillpipe was washed in hole to the final reentry depth of 9160
feet. The drillpipe, collars, and bit were removed from the well in preparation for
logging operations. Schlumberger performed a cement bond, gamma ray, casing collar
locator survey within the 9-5/8 inch surface casing from 2548 feet to surface.

ENVIROCORP W



On July 13, 1998, Schlumberger performed a fracture identification survey from 9144
feet to 4000 feet (Exhibit 2.3-1). Schlumberger's interpretation describing the results
obtained from the Formation Microscanner Imaging results is also presented in
Exhibit 2.3-1. A 4-arm caliper survey was processed from 9143 feet to the base of the
9-5/8 inch surface casing. Cement volumes were determined based on the results
from the caliper survey plus 20% excess as shown in Exhibit 2.3-2.

The drillpipe was lowered into the well to 9115 feet and the wellbore was circulated
and cleaned prior to pulling out of the hole and laying down the drllpipe and collars.

24 Installation of the Protection Casing

On July 14, 1998, 259 joints of seven inch 26~ and 29-pound-per-foot casing were
installed to 9094 feet. Table 2.4-I presents the seven inch protection casing detail.
The float collar was placed two joints above the pack-off float shoe at 9007 feet. A
stage tool was emplaced at 5498 feet. Halliburton Energy Services pumped the first-
stage cement consisting of 600 sacks of Modified Class H cement plus additives mixed
at 13 pounds per gallon (ppg). The stage tool was opened and a total of 142 sacks
of cement were observed circulating back to the surface. Good returns were observed

during the first stage cement operations.

The well was circulated for eight hours and the second-stage cement was pumped
consisting of 220 sacks of Interfill Class C plus additives mixed at 11.7 ppg; followed
by 163 sacks of Modified Class H plus additives mixed at 13 ppg. The second stage
was circulated to surface in excess of 75 sacks. A one inch tremie line was lowered
into the well annulus to 20 feet. A total of 20 sacks of premium cement plus 3%
calcium chloride cement were circulated to the surface.

On July 15, 1998, waited on the cement, cieaned the mud pits, cut the casing and
removed the blowout preventers. The drilling rig was released at 15:00 hours. A
seven inch Type "R" Larkin wellhead was installed and the drilling rig was rigged

down.

On July 16, 1998, the drilling rig was stacked adjacent to the wellsite location.
Anchors were installed and the seven inch casing was stabilized at the surface with

six yards of ready mix cement.

On July 20, 1998, the completion rig, reverse unit, work string, and blowout preventers
were moved in and rigged up. A 6-1/8 inch OD bit was picked up on six 4-1/8 inch

4
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OD drill collars and lowered into the well on the work string to 5455 feet. The well
system was pressurized to 1580 psig and monitored for test. A loss of six psi per 30
minutes was observed (-0.38%) during the pressure test. The differential valve tool

was partially drilled out.

On July 21, 1998, the differential valve tool was drilled out and the bit was lowered
into the well to drill and wash to a plugged-back total depth of 9004 feet. Table 2.4-IT
presents the plug-back record. The well system was pressurized to 1600 psi and
monitored for test. A loss of eight psi per 30 minutes was observed (-0.51%) during

the pressure test.

On July 22, 1998, a bit and casing scraper were lowered into the wellbore to 8823
feet. A total of 250 gallons of 15% HCI inhibited acid preceded displacement of 350
barrels of clean brine water. Fluid returns were circulated to the reserve pit.

On July 23, 1998, a differential temperature log was conducted within the seven inch
protection casing from surface to 8997 feet. The well system was pressurized to 1000
psi and a cement bond log was conducted from 8997 feet to 135 feet. A casing
inspection survey, consisting of an electromagnetic thickness tool and multi-finger
casing caliper tool, was conducted from 8991 feet to surface,

Perforating and Testing the Cisco Formation

On July 24, 1998, the wellbore was perforated within the injection interval at two jet
shots per foot using retrievable casing guns. The selected intervals were as follows:
8220-54 feet, 8260-70 feet, 8280-8302 feet, 8370-78 feet, 8360-66 feet, 8400-10 feet,
8419-23 feet, 8430-46 feet, 8460-64 feet, and 8470-76 feet (Table 2.5-I). The wellbore
fluid level dropped during the perforating operations.

On July 25, 1998, a packer was set above the perforated interval with tailpipe to 8479
feet (bottom perforation at 8476 feet). A swab line was rigged up and a total of 139
barrels (2.39 tubing volumes) were recovered. Samples of the formation fluid were
retained for analysis, which is presented as Appendix 2.5-1. The fluid level
maintained approximately 1700 feet to 1800 feet during the swabbing operations.

On July 26, 1998, an initial step-rate test was performed down the 2-7/8 inch work
string using an 8.7 ppg brine water. A maximum rate of 4.85 barrels per minute
(bpm) was attained within the permitted injection pressure. The well was acidized in
four stages using 5000 gallons of 15% HCI and 2400 pounds of gelled rock salt as

5
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diverter. Injectivity significantly improved as the well accepted fluid on a vacuum at
four bpm to 10 bpm. The pump-in pressure at 12 bpm was 73 psi after friction

pressure was subtracted from the surface injection pressure.

On July 27, 1998, the wellbore was perforated within the injection interval at two jet
shots per foot using retrievable casing guns. The selected intervals were as follows:
8170-88 feet, 8160-64 feet, 8118-27 feet, 8132-40 feet, 8066-80 feet, 8050-56 feet, 7974-
8030 feet, and 7924-42 feet (Table 2.5-I). A total of sixteen 500-barrel storage tanks
were moved in and manifolded together. An 8.7 ppg brine water was loaded into

each tank,

On July 28, 1998, a retrievable bridge plug and packer were lowered into the
wellbore. The packer assembly began hanging up at 4830 feet and was removed from

the wellbore and replaced.

On July 29, 1998, the retrievable bridge plug was set at 8214 feet and pressure tested
to 500 psi with the packer set at 8193 feet. The packer was pulled up hole and set
at 7852 feet. A swab line was rigged up and a total of 112 barrels (2.33 tubing
volumes) were recovered. Samples of the formation fluid were retained for analysis,
which is presented as Appendix 2.5-1. The fluid level maintained approximately 1500
feet to 1600 feet during the swabbing operations.

An initial step-rate test was performed down the seven inch casing using an 8.7 ppg
brine water. A maximum rate of 4.36 bpm was attained within the permitted injection
pressure. The well was acidized in four stages using 5000 gallons of 15% HC! and
2300 pounds of gelled rock salt as a diverter. Injectivity significantly improved as the
well accepted fluid on a vacuum at four bpm to four bpm. -

On July 30, 1998, a digital quartz surface readout pressure gauge and memory backup
were lowered into the wellbore to 7924 feet. The initial bottom-hole pressure was

2928.16 pounds per square inch absolute (psia) at 125.41°F. Injection of an 8.7 PPE
brine water was initiated at 10 bpm on a vacuum and continued for 12.45 hours. The
final injection pressure was 3071.85 psia at 90.80°F. Injection of brine was

discontinued and the bottom-hole pressure falloff was monitored at the surface.

On July 31, 1998, the pressure falloff test was discontinued and the tools were
removed from the wellbore while making static gradient stops at 6000 feet, 3000 feet,
1700 feet, and at the surface. A differential temperature survey was performed from

6
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the surface to a wireline total depth of 8997 feet. A radioactive tracer survey was
performed below 7800 feet. The results from the radioactive tracer survey confirmed
external mechanical integrity of the seven inch casing and provided an injection
profile across the perforated intervals.

On August 1, 1998, the 2-7/8 inch work string was laid down and the 4-1/2 inch, 11.60
Ib/ft, N-80, LT&C injection tubing was delivered and tallied. The wellbore was
displaced with an 8.7 ppg corrosion inhibited brine water as packer fluid. The
corrosion inhibitor was a Unichem TECHNI-HIB 370, as presented in the product
information and Material Safety Data Sheets presented in Appendix 2.5-2,

Installation of Injection Tubing

On August 2, 1998, a 7" x 3.5" EVI Oil Tools Model X-1 packer (Figure 2.6-1) was
lowered into the wellbore on the 4-1/2 inch injection tubing (Table 2.6-I). The
packer was set at 7879 feet with 15,000 pounds of compression and the annulus was
pressurized to 700 psig. The annular pressure was monitored for stabilization through

August 4, 1998,

On August 4, 1998, an annulus pressure test was performed. The OCD elected to
witness the test. The annulus was pressurized to 704 psig and monitored for 30
minutes. The final test pressure was 705 psig for an increase of 1 psi (0.14%) per 30
minutes, which is within the 10% allowed by the regulations. The wellhead tree
assembly was installed and all rig and ancillary equipment were rigged down and

moved off site.

The installation of WDW-1 was completed on August 4, 1998. The wellhead was
secured and the well remained shutin pending approval of the permit by the OCD.

Chronology of Daily Operations

Appendix 2.7-1 is a Chronology of Daily Activities from the Field Activity Reports.
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3.0 MECHANICAL INTEGRITY TESTING

The demonstration of the mechanical integrity of WDW-1, required by NMWQCCR
Subpart V, Section 5204(A) to (D) and Section 3205(A)(1)(a), included a casing
inspection log of the seven inch protection casing, pressure testing of the seven inch
protection casing, cement bond log of the 9-5/8 inch and seven inch casings, a
radioactive tracer survey, a differential temperature survey, and an annular pressure
test. Results of these tests demonstrated that the well had internal and external

mechanical integrity.
3.1 7 Inch Protection Casing Inspection Log

On July 23, 1998, Wedge Dia-Log,Inc. conducted a casing inspection log from 8997
feet to the surface (Exhibit 3.1-1). A 60-arm multi-finger caliper tool and an electro-
magnetic thickness tool were used to conduct the casing inspection survey. The data
obtained from the survey may be used as a baseline for future comparison.

32 7 Inch Protection Casing Pressure Test

The protection casing was successfully pressure tested to 704 psig on August 4, 1998
for 30 minutes. A pressure gain of 1 psi was observed, as indicated on the pressure

test chart shown on Figure 3.5-1.

3.3 Cement Bond Logging

A cement bond log was conducted within the 9-5/8 inch intermediate casing during
the reentry operations from 2548 feet to the surface. Upon installation of the seven
inch protection casing, a cement bond log was conducted. There are a total of three
strings of casing which were successfully installed and cemented across the base of the
underground source of drinking water (USDW).

3.3.1 9-5/8 inch Cement Bond Log

On July 12, 1998, a cement bond with variable density log was performed within the
9-5/8 protection casing from 2548 feet to the surface (Exhibit 3.3.1-1). The data
obtained from the cement bond log confirmed a continuous column of cement with
good bonding characteristics behind the 9-5/8 protection casing from 2548 feet to 400
feet. The hydraulic coupling was lost above 400 feet and the tool would not respond.
A letter of interpretation of the intermediate casing cement bond/variable density log
is presented as Exhibit 3.3.1-2,

| ENVIROCORP I8



332 7 Inch Cement Bond Log

A cement bond with variable density log was conducted on the seven inch protection
casing on July 23, 1998 (Exhibit 3.3.2-1). As indicated on the log, a continuous
column of cement extends from the base of the protection casing at 8997 feet to the
surface. Cement bonding was indicated to be sufficient for completion of the well,
A letter of interpretation of the protection casing cement bond/variable density fog
is presented as Exhibit 3.3.2-2.

The adequacy of the cement above the top of the perforations was successfully
confirmed in the subsequent radioactive tracer survey discussed in Section 3.4 and
differential temperature survey discussed in section 3.6.

The results obtained from the cement bond and variable density logs conducted on
the surface casing and the protection casing established that a continuous column of
cement, with good compressive strength and cement bond, existed behind both
casings. The installation of three casing strings across the base of the USDW, two of
which demonstrate a continuous column of cement from surface to bottom, assures

protection of the USDW.
34 Radioactive Tracer Survey

A radioactive tracer survey for WDW-1 was performed on July 31, 1998, following the
reservoir evaluation testing operations and prior to the installation of the injection
packer. The radioactive tracer survey consisted of running statistical checks, two
baseline gamma ray surveys, and ejecting four stugs of radioactive material. Two (2)
of the slug tests were stationary time-drive surveys and two were moving surveys. The
radioactive tracer log, conducted July 31, 1998, is presented as Exhibit 3.4-1. An
injection profile analysis log is presented as Exhibit 3.4-2. All tests were conducted
while injecting a nonhazardous brine water into the well.

The radioactive tracer tool was lowered into the well to tag the total depth at 8997
feet. A pre-survey baseline gamma ray log was conducted from 7800 feet to 8997 feet.
A pre-survey statistical check was performed at 7904 feet (20 feet above the top
perforation) for five minutes.

The moving surveys were conducted with the radioactive tracer tool initially
positioned at 7800 feet (above the intended packer setting depth). The injection of
a nonhazardous brine was initiated at a rate of one bpm. A slug of radioactive
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material was ejected and verified for intensity. The slug's downward movement was
recorded by logging upward through the slug intermittently as it moved downward and
dissipated into the perforated interval. This test was repeated at an injection rate of
one bpm. The results obtained from the moving surveys determined that the ejected
radioactive material was exiting into the permitted injection interval; therefore,
mechanical integrity was confirmed between the intended packer setting depth and

the top of the injection interval.

The injection of a nonhazardous brine was increased to 10 bpm. The radioactive
tracer tool was positioned with the bottom detector at 7904 feet, which is 20 feet
above the top of the top perforation, and a stationary time-drive survey was
conducted. The tool remained stationary across the interval and the well was
monitored for upward migration above 7904 feet for 15 minutes. This test was
repeated and monitored for upward migration above 7904 feet for 15 minutes. No
upward migration of radioactive material was observed during either survey.

A post-survey baseline gamma ray log was performed from 8997 feet to 7800 feet,
with no residual radioactive material.

3.5 Annular Pressure Test

The official annular pressure test was conducted on August 4, 1998, The injection
packer and tubing had been installed and the wellbore allowed to attain a thermal
equilibrium. A Barton circular chart recorder (Serial Number MFG-1438), scaled
from 0 psig to 1000 psig, was installed to monitor the annulus pressure. The OCD
representative was present to witness the annulus pressure test. At 0900 hours, the
initial annulus pressure was 704 psig. At 0930 hours, the final annulus pressure was
705 psig. This represents a pressure gain of 1.00 psi in 30 minutes, which is within the
limit of 10% in 30 minutes allowed by the OCD. An annulus pressure test chart is

presented as Figure 3.5-1.

3.6 Differential Temperature Survey

A baseline differential temperature survey was performed on July 23, 1998 (Exhibit
3.6-1) following the cleanout of the seven inch protection casing to 8997 feet. On July
31, 1998, a second differential temperature survey was performed following the
reservoir evaluation testing, which included 12-hour injection of an 8.7 ppg brine
water into the permitted injection interval (Exhibit 3.6-2).

10
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As indicated on the July 23, 1998 baseline differential temperature log, the wellbore
temperature increased steadily from 78.0 degrees at the surface to 137.9 degrees at
8993 feet. A temperature gradient of 0.01 degrees per foot was observed.

On July 31, 1998, a second differential temperature log was performed following the
injection of brine water into the injection interval. A temperature gradient of .01
degrees per foot was observed from surface to the top perforation at 7924 feet. A
significant cooling anomaly was observed within the perforated injection interval as
temperatures cooled to 95.2 degrees. The data obtained from the differential
temperature survey confirmed external mechanical integrity of the seven inch
protection casing and may be used for comparison during future surveys.

11
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40 RESERVOIR EVALUATION
4.1 Bottom-Hole Pressure Testing

The bottom-hole pressure testing which was conducted on WDW-1, following the
completion of the well, was designed to obtain the best estimate of permeability and
transmissibility in the reservoir. The pressure testing on WDW-1 consisted of a static
gradient survey and an injectivity/falloff test. Appendix 4.1-1 lists the time and
pressure data recorded during the static gradient survey, injection period, and falloff

period.

4.11 Static Gradient Survey and Bottom-Hole Pressure Analysis

On July 31, 1998, static gradient measurements were performed after conducting the
injection/falloff test on WDW-1. Pressure data from the gradient stops made at the
surface, 1700 feet, 3000 feet, 6000 feet, and 7924 feet are shown on Table 4.1.1-[. The
gradient data are presented graphically as Figure 4.1.1-1. The static fluid gradient at
7924 feet was determined to be 0.456 psi per foot. The fluid level was at
approximately 1500 feet.

4.12 Analysis of the Falloff Test

On July 30, 1998, an Eccossetex surface readout digital quartz pressure transducer was
positioned at 7924 feet in WDW-1 and allowed to stabilize for approximately 45
minutes. Injection into WDW-1 commenced at 0920 hours at an injection rate of 420
gallons per minute (gpm). WDW-1 was shut in at 2153 hours and the bottom-hole

pressure and temperature were recorded for 9.2 hours.

The pressure data obtained during the falloff test were analyzed with the assistance
of the commercially available pressure transient analysis software program
"PanSystem2, Version 2.5". Appendix 4.1.2-1 contains the output from this software
program. Figure 4.1.2-1 shows the pressure response recorded by the surface pressure
tool from the time the tool was in place through the 9.2-hour shutin period. Figure
4.1.2-2 is a log-log diagnostic plot of the falloff data, showing change in pressure and
pressure derivative versus equivalent shutin time. The radial flow period is denoted

on Figure 4.1.2-2.

The reservoir permeability was determined from the radial flow region of the
superposition Horner plot {Figure 4.1.2-3). The radial flow regime begins at a Horner
time of 23.9 and continues to 12.0. Figure 4.1.2-4 shows an expanded view of the

12
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superposition Horner plot. The slope of the radial flow period was determined to be

4.356711 psi per cycle.

An estimate of mobility-thickness, kh/u, for the reservoir was determined from the

following equation:

kh _ 162.6 9B
m m
where,

kh/u = transmissibility, md-ft/cp
= flow rate, barrels per day

viscosity, centipoise

formation volume factor, reservoir vol/surface vol
= slope of semi-log straight line, psi/cycle

8 b ¥ o

Using an injection rate of 420 gpm (14,400 barrels per day) and the information
previously mentioned results in a transmissivity of 537,433 md-ft/cp:

Kh_ o (14,400)(10)
P 4.356711

= 537,433 md~ft/cp

Multiplying this value by the viscosity, u, results in transmissibility, kh:
n
= (537,433) (0.53)
= 284,839 md- ft

And finally, permeability is determined by dividing transmissibility by the formation
thickness. The formation thickness is 253 feet, which results in a permeability of 1126

md.

13
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il

284,839
253

1126 md

The skin factor was determined from the following equation:

s=11ﬁ'32;3£..mg[ K, ]+1m

where,
s

1.151 =

Puwt

3.23

suGr

m,

formation skin damage at open perforations, dimensionless

constant

flowing pressure immediately prior to shutin, psi

pressure determined by extrapolating the first radial flow semi-log line
to a At of one hour, psi

slope of the first radial flow semi-log line, psi/cycle

= permeability of the formation opposite the open perforations, md
= porosity of the injection interval, fraction

i

viscosity of the fluid the pressure transient is traveling through,
centipoise

total compressibility of the formation plus fluid, psi™

radius of the wellbore, feet

constant

The final flowing pressure, p,;, was 3071.61 psia. The pressure determined by
extrapolating the radial flow semi-log line to a At of one hour, p, ,,, was 2930.27 psi.
The porosity of the injection interval, ¢, is 0.10 and the total compressibility, c,, is 8.4
x 10 psi''. The wellbore radius, r,, is 0.3646 feet. Using these values in addition
to the previously determined parameters, m and k, results in a skin of 29.23:

| ENVIROCORP N
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s = 1.151

307161 - 2930.27 _ | 1126
- log +3.23
4.356711 (0.10)(0.53)(8.4 x 10°)(0.3646)"

=29.23

The "Auto-Match™ feature of PanSystem2 was used to improve upon the reservoir
parameters. The final results of the auto-match are shown on Figures 4.1.2-5 through
4.1.2-7. These figures show the falloff data in cartesian, superposition Horner, and
log-log formats with the simulated pressures overlaid.

15
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5.0

5.1

52

REGULATORY COMPLIANCE

The construction of WDW-1 was performed in accordance to the regulatory
considerations and standards specified in the approved permit application dated
February 27, 1998; the NMWQCCR, dated November 15, 1998, Subpart V, Section
Nos. 5204 and 5205; and the United States Environmental Protection Agency 40 CFR

146.12.

Siting

Navajo reentered, tested, and completed a plugged and abandoned wellbore located
in Section 31, T17S, R28E, Unit Letter O, approximately 11 miles east-southeast of
Artesia, in Eddy County, New Mexico. The disposal well permit, dated February 27,
1998, includes provisions for the location, depth of injection, and specific reentry and
completion requirements. The Navajo WDW-1 will inject plant effluent into a
formation which is beneath the lowermost formation containing, within one quarter
of a mile of the wellbore, ground water having 10,000 mg/1 total dissolved solids or
less. A plat of the Navajo WDW-1 well location is shown on Figure 1.0-1.

Casing and Cementing

Instaliation and cementing of the casing were completed in accordance with
NMWQCCR Subpart V, Section 5205(B)(2).

Table 2.0-I11 is the detailed tubular program for WDW-1. Table 5.2-1 is the Cement
Program for WDW-1.

A 17-1/2 inch surface hole was drilled to a depth of 390 feet RKB. A 13-3/8 inch
OD, 48 Ib/ft, J-55 grade surface casing was installed to a depth of 390 feet RKB and
cemented in place using the pump and plug method. The surface casing was
cemented with a lead slurry of 375 sacks of Class "C" Lite cement containing 3%
calcium chloride and 1/2 pound per sack (Ib/sx) Flocele. This was followed by a tail
slurry of 150 sacks of Class C cement containing 3% calcium chloride. The cement
was circulated to surface. A total of 525 sacks of cement was used and recorded on

Form C-105 (Appendix 2.0-2).
A 12-1/4 inch intermediate hole was drilled to a depth of 2555 feet RKB. A 9-5/8

inch OD, 36 Ib/ft, J-55 grade intermediate casing was installed to a depth of 2555 feet
RKB and cemented in place using the pump and plug method. The intermediate

16
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casing was cemented with a lead slurry of 800 sacks of Class "C" Lite cement
containing 1/2 Ib/sx Flocele, two Ib/sx Gilsonite, and 12% salt. This was followed
by a tail slurry of 200 sacks of Class C cement containing 2% calcium chloride. The
cement was circulated to surface. A total of 1000 sacks of cement was used and

recorded on Form C-105 (Appendix 2.0-2).

An 8-3/4 inch hole was drilled to a total depth of 10,200 feet and the wellbore was
originally plugged and abandoned to surface. The abandoned 8-3/4 inch wellbore was
reentered and cleaned out to 9160 feet RKB. A seven inch OD, 26 Ib/ft and 29 Ib/ft,
N-80 and P-110 grade protection casing was installed to a depth of 9094 feet RKB.
A differential valve tool was positioned at 5498 feet and the protection casing was
cemented in two stages. The first stage, from 9094 feet to 5498 feet, consisted of 600
sacks of modified Class "H" cement containing 0.4% CFR-3, five Ib/sx Gilsonite, 0.5%
Halad-344, and one Ib/sx salt mixed at 13 ppg. The differential valve tool was
opened and cement returns were observed at the surface. The well was circulated for
approximately eight hours prior to performing the second stage. The second stage,
from 5498 feet to surface, consisted of two cement slurries. The lead slurry consisted
of 220 sacks of Interfill C (35% Pozalin, 65% Class "C" cement, and 6% gel). The
tail slurry consisted of 550 sacks of a modified Class " H" cement containing 0.4%
CFR-3, five Ib/sx Gilsonite, 0.5% Halad-344, and one Ib/sx salt mixed at 13 ppg. The
cement were circulated to the surface in excess of 75 sacks of cement returns. A total
of 1370 sacks of cement were used to cement the protection casing in place. A
CBL/VDL. log was run on the protection casing and established a full column of
annular cement from the bottom to the surface.

53 Tubing and Packer

Installation of the tubing and packer were conducted in accordance with NMWQCCR
Subpart V, Section 5205(B)(3).

The WDW-1 injection tubing is a 4-1/2 inch OD, 11.60 Ib/ft, N-80, LT&C connection,
carbon steel pipe. The injection tubing was connected directly into an EVI Qil Tools
Model X-1 injection packer set at 7879 feet. The tubing was designed to withstand
possible future corrosion due to the injected fluids and the maximum burst and
collapse pressures and tensile stresses, which may be experienced during the
operational life of the well. Table 2.0-I1I is the detailed tabular program for WDW-1.
Figure 2.6-1 is a schematic of the EVI Qil Tools Model X-1 injection packer installed

in WDW-1.

17
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54  Description of the Logging Program and Tests in the Intermediate and Long-String
Sections of WDW-1

5.4.1 Directional Surveys

Deviation checks were obtained during the reentry of WDW-1, which were in
accordance with NMWQCCR Subpart V, Section 5205(A)(4)(a).

The deviation checks were conducted within the 8-3/4 inch open-hole interval below
the 9-5/8 inch surface casing. Deviation checks were obtained during the reentry of
WDW-1 at frequent intervals to determine the location of the borehole and to assure
that vertical avenues for fluid movement, in the form of diverging holes, were not

created.

Table 5.4.1-I contains the deviation survey data obtained by a Totco survey tool from
the surface to 9160 feet RKB.

5.42 Logging Program

The logging program for WDW-1 was completed in accordance with the regulations
specified in NMWQCCR Subpart V, Section 5205(A)(4)(b).

TYPE OF HOLE INTERVAL
TYPE QF LOG LOGGED (it REFERENCE

Intermediate Casing
Cement Bond Log Cased Hole 0 to 2548 Exhibit 3.3.1-1
Variable Density Log
Gamma Ray

Long-String Casing
Dual Laterolog Cpen Hole 2546 to 10,182 Exhibit 2.0-1
Gamma Ray
Micro-Spherically Focused
Electric Log
Spectral Density Open Hole 350 to 10,139 Exhibit 2.0-2
Dual Spaced Neutron Log
Gamma Ray
Compensated Sonic Log Open Hole 350 to 10,181 Exhibit 2.0-3
Gamma Ray
Formation Microscanner Open Hole 4000 to 9143 Exhibit 2.3-1
Imaging Results

18
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55

5.6

| ENVIROCORP B

TYPE OF HOLE INTERVAL

TYPE OF LOG LOGGED {fi} REFEREN
Long-String Casing
Caliper Log Open Hole 2553 to 9143 Exhibit 2.3-2
Gamma Ray
Cement Bond Log Cased Hole 0 to 8990 Exhibit 3.3.2-1
Variable Density Log
Gamma Ray
Casing Evaluation Log Cased Hole 0 to 8997 Exhibit 3.1-1
w/Multi-Finger Caliper Tool
w/Electromagnetic Casing
Caliper Thickness Tool
Temperature Log Cased Hole 0 to 8997 Exhibit 3.6-1
Temperature Log Cased Hole 0 to 8997 Exhibit 3.6-2
Mechanical Integrity Testing

The demonstration of the mechanical integrity of WDW-1, required by NMWQCCR
Subpart V, Section 5204(A) to (D) and Section 5205(A)(1)(a), is discussed in detait
in Section 3.0 of this report. The associated logs and interpretation of results
obtained from the mechanical integrity tests are also included in Section 3.0 of this

report,

Pressure Tests Conducted on WDW-1

The 9-5/8 inch and seven inch casing strings were tested for internal mechanical
integrity using a liquid medium. These tests were conducted in accordance with
NMWQCCR Subpart V, Section 5204(A) and (B)(1)(a).

On July 8, 1998, the 9-5/8 inch intermediate casing was successfully pressure tested
to 900 psig for 30 minutes using an 8.3 ppg freshwater-based mud system. A pressure
loss of 35 psi was observed during the test period, which is below the 10% tolerance
allowed by the OCD.

The seven inch protection casing was successfully pressure tested to 704 psig on
August 4, 1998 for 30 minutes using an 8.7 ppg brine water system. A pressure gain
of one psi was observed, as indicated on the pressure test chart shown on Figure 3.5-

1.
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5.7  Physical and Chemical Characteristics of the Formation Fluids

In accordance with NMWQCCR Subpart V, Section 5205(A)(3)(h), an analysis
describing the physical and chemical characteristics of the formation fluids, extracted
from the Cisco Formation, is presented as Appendix 2.5-1.

The well materials used to construct WDW-1 were compatible with fluids with which
the materials may be expected to come into contact. Well materials would be
deemed to have compatibility as long as the materials used in the construction of the
well meet or exceed standards developed for such materials by the American
Petroleum Institute (API), The American Society for Testing Materials (ASTM), or
comparable standards acceptable to the NMWQCC.

58 Regulatory Witnessing

In accordance with NMWQCCR Subpart V, Section 5205(AX(S), notification prior to
commencement of the reentry, cementing and casing, well logging, and mechanical
integrity tests was communicated with the OCD, Artesia, New Mexico office. The
OCD had an opportunity to witness all installation, logging, and testing as required
in NMWQCCR Section 5205(A)(5).
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6.0 CERTIFICATION

I certify under penalty of law that I have personally examined and am familiar with
the information submitted in this document and all attachments and that, based on
my inquiry of those individuals immediately responsible for obtaining the information,
I believe that the information is true, accurate, and complete. I am aware that there
are significant penalties for submitting false information, including the possibility of
fine and imprisonment.

NAME:

TITLE:

SIGNATURE:

DATE:
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TABLE 2.0-1

13-3/8 INCH SURFACE CASING DETAIL

LENGTH DEPTH TO TOP
JOINTS DESCRIFTION (feet) (feet)
KB to Top of Casing -3.25
8 13-3/8 inch, 48 b/ft, J-55, 348.21 +3.25 (above KB)
STC
1 13-3/8 inch, 48 1b/ft, J-55, 43.83 344.96
STC 8J w/If
1 13-3/8 inch, Notched Texas 121 388.79
Pattern Shoe
Casing Bottom at 390 feet KB

| ENVIROCORP 8
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TABLE 2.0-11

9-5/8 INCH INTERMEDIATE CASING DETAIL

| ENVIROCORP 8

LENGTH DEPTH TO TOP
JOINTS DESCRIPTION (feet) (feet)
KB to Top of Casing -8.18
56 9-5/8 inch, 36 Ib/ft, J-55, STC 2518.23 +8.18
1 Davis-Lynch Float Collar 1.40 2510.05
1 9-5/8 inch, 36 Ib/ft, J-55, LTC 42,55 2511.45
1 Davis-Lynch Guide Shoe 1.00 2554.00
9-5/8 inch casing bottom at
2555 feet KB
3535/70A4614.TBL



TABLE 2.0-111

DETAILED TUBULAR PROGRAM, WDW-1

TYPE

DEPTH'

DESCRIPTION

Surface Casing

(0 feet to 390 feet

13-3/8 inch outside diameter, (.330 inch wall,
48 Ib/ft, J-55, STC

Intermediate Casing

0 feet to 2555 feet

9-5/8 inch outside diameter, 0.400 inch wall, 36
b/ft, J-55, STC

Protection Casing

0 feet to 5845 feet

5845 feet to 7031 feet

7031 feet to 9094 feet

7 inch outside diameter, 0,362 inch wall, 26
Ib/ft, P-110, LTC

7 inch outside diameter, 0.408 inch wall, 29
b/, P-110, LTC

7 inch outside diameter, 0.408 inch wall, 29
Ib/ft, N-80, LTC

Injection Tubing 0 feet to 7879 feet 4-1/2 inch outside diameter, 0.250 inch wall,
11.60 ib/ft, N-80, LT&C
Packer Set at 7879 feet EVI Qil Tools (Arrow) Model X-1 Retrievable

Packer, 7 inch x 3.5 inch, minimum inside
diameter = 3.0 inches, carbon steel

' All depths are relative to the Kelly Bushing.
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155/70A4614.TBL



NAVAJO REFINING COMPANY, WDW-1

7 CABING TALLEY

TO=0160 FEET 7/12/08

PROTECTORS OFF - 7/12/98
JT # LENGTH BOTTOM TOP JT # LENGTH BOTTOM TOP
Fit Show 2.60 N-80 3094 9091 59 35.13 [20#P-110 8754 8719
1 42,00 |20#N-30 9061 2040 80 34.37 |204P.110 8719 8684
2 42.02 |29#N-80 2040 9007 a1 34,49 120#P-110 8854 8680
Fi Collar 0.60 N-80 9007 8007 82 34.34 [20#P-119 8850 8816
3 38.19 |20#N-80 HO07 8089 83 37,16 [29¥7-110 4814 6578
4 39.13 |20 #N-30 o098 3029 84 34.42 |29#P-110 8578 8844
§ 47.14 |29#N-B0 2929 3882 85 34.40 [ 20#P-110 8544 8510
3 41.84 |20#N-80 8882 8840 ] 36.65 (29#P-110 8510 8473
7 40.76 |29#N-80 2840 8800 a7 3700 [20#P-110 5473 8436
a 42.11 {29 #N-80 8800 8758 88 34.50 {20#P-110 8438 8401
9 38.83 [29#N-80 8758 B719 a9 34.51 (2048110 4401 8387
10 40.84 |29#N-30 8719 8878 70 32,63 |29#P.110 8387 8334
11 38.70 {20#N-00 agra 2856 71 34.36 {20#P-110 8354 8300
12 41,50 {29#N-80 8839 3508 72 34,40 |20#P-110 #8300 6265
13 42.00 |294#N-90 2508 2558 73 37.12 | 204P-110 6265 8228
14 41,03 {20#N-80 88568 8814 74 30.82 | 20#P-110 8228 8192
15 30.568 120#N-80 8514 8474 75 34.00 |29#P-110 8192 8157
14 39.15 [29#N-80 8474 84358 78 84,40 |29#P-110 4157 8123
17 42.50 | 20#N-80 8435 3393 7 34,42 | 28#P-110 8123 5089
18 43.58 [1294N-20 8393 8340 78 34.50 [20#P-11Q 8089 aG54
19 41.44 | 20#N-30 8349 2307 79 34.45 [20#P-110 8054 8020
20 40.20 {28WN-80) 3307 2287 80 34,50 1294P-110 8020 5065
21 43.2% [204N-80 8287 8224 a1 3713 [20#P-110 3985 5048
22 42.15 |20#N-80 4224 4182 82 34.49 [20#P-110 5948 5014
23 A0.68 |20#N-80 3182 8141 53 34,48 | 204P-110 5914 5370
24 40,48 |20#N-80 8141 10! 84 34.48 | 204#P-110 5879 5845
25 39.02 |204N-80 3101 3082 85 34.40 | 28#P-110 5845 5810
28 42,18 [20#N-B0 3082 8019 a8 34.50 |26#P-110 5810 5778
27 41.54 {29#N-80 8019 7978 87 34.54 [26#P-110 5776 5741
28 43.03 {20#N-80 7978 7935 B8 34.42 |26#P-110 5741 5707
29 39,43 |204#N-80 7935 7805 ] 34.45 [28#P-110 5707 5472
0 A40.84 [20MN-80 7385 7855 20 J4.57 [284#P-110 5872 5838
31 39.08 |20#N-80 7855 7815 g1 34.51 ;26#P-110 5638 3803
32 40,08 [20#N-BD 85 7700 g2 34.48 [204#P-110 5803 5550
3 40,45 [29#N-80 7789 7728 83 34,42 1204P.110 5580 5534
34 30.64 {20#N-80 7729 To02 04 34.52 {20#P-110 5534 5500
a5 38.20 |294#N-80 7602 7654 DV Toal 2.20 {28# N-80 5500 3498
a8 37.60 [204#N.-80 7854 76817 13 34,51 |26#P-110 5408 5463
ar 47 35 [20#N-80 7817 7560 5 34.28 |26#P-110 5403 5429
28 43,78 |29#N.80 7560 7525 97 34.37 |20#P.110 5420 5304
a9 41.28 {29#N-80 7526 7484 98 34,40 {28#P.110 5304 5360
40 47.07 [29#N-80 7484 7437 o9 34,48 |20#P-110 5380 3328
41 42,02 [29#N-80 7437 7305 100 33.70 [26#P-110 5325 5292
42 41.40 [20#N.80 7396 73%4 10t 24.45 [28#P-110 5202 5257
43 40.98 | 204N-80 7354 7313 102 34,48 |264P-110 5257 5223 |
44 39.20 |20#N-30 7313 7273 103 34.35 [26#4P-110 5223 5188
45 45.80 {1204N-80 7273 7227 104 34,43 {28#P-110 5188 5134
48 39.31 |29#N-30 1227 7188 105 34.50 [28#P-110 5154 5119
47 35,37 {29WN-80 7188 7153 108 34.02 [204P.110 5118 5085
48 40.95 129MN-80 7153 7112 107 34.30 [264P-110 5005 5050
4% 40.90 [29#N-80 7112 7071 108 34.38 (264#P-110 5050 5018
50 40.00 |20#N-80 7071 7031 108 34,42 |268P.110 5018 4982
51 34.48 120#P-110 7031 5996 110 34,40 [204P-110 4982 4947
52 34.51 [29#P-150 8908 8962 111 34.30 j20#P-110 447 4813
53 37.19 1294P-110 082 2928 112 34.40 28#P-110 4913 4873
54 33.14 [20#P-110 9025 802 113 34,36 | 204P-110 4878 4844
55 34.4 [20#P-110 6892 8857 114 34,48 |28#P.110 4844 4810
58 34.51 [29#P-110 8857 8823 115 34,55 [260#P-110 4810 4775
57 34.38 [20#P-110 8823 4788 148 34.48 |28#P-110 4778 4ra1
58 34.51 [20#P-1 10 a788 8754 117 34,52 | 20#P-110 4741 4708
Shea ta 2340.19 FEET Joint # 58 2047.75 FEET
58 to 117
TOTAL PIPE FOOTAGE = 9268.609 FEET

15~Jul-@BDATE
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NAVAJQ REFINING COMPANY, WDW-1

JT # LENGTH BOTTOM TOR JT # LENGTH BOTTOM TOP
118 34.40 |286#P-110 4708 4872 178 34.40 [28#P-110 2638 2804
119 24.51 [28#P.110 4872 4637 179 34.41 [28#P-110 2004 2500
120 34,38 {28#P.110 40637 4803 180 34.53 [28#P-110 2580 2535
121 34.43 [204P-110 4803 4588 181 34.40 {284P-110 2535 2800
122 34.4¢ |28#P-110 4588 4434 182 34.48 [28#P.110 2500 2488
123 34,47 [26#P-110 4534 4499 188 24.43 120#P-110 2468 2431
124 34,46 [28#P-110 4499 4405 184 34,458 |26#P-110 2431 2397
125 38,50 |20#P-110 4485 4428 185 34.33 [28#P-110 2397 2963
128 34.52 |26#P-110 4428 4304 188 34.45 [z8#P-110 23838 2328
127 34.42 1264P.110 4394 4360 187 34.52 [28#P-110 2828 2204
128 34.43 | 284P-110 43080 4323 188 34,02 126#P-110 2204 2200
120 34.50 |26#P.110 4325 4201 180 34.48 [20#P-110 2280 2228
130 34.44 |28#P-110 4291 42508 190 33.97 |28#P-110 2225 2191
131 34,42 (20#P-110 4258 4222 191 34.40 [26#P-110 2191 2157
132 34.58 [26#P-110 4222 4187 192 34.27 (26#P-110 2157 2122
138 | 34.40 |26#P-110 4187 4153 193 | S4.40 |264P.110 2122 2088 |
134 34.55 [264#P-110 4153 4118 194 34,44 [284P.110 2088 2054
135 34,45 |284P-110 4118 40584 195 34,58 {284P-110 2054 2019
138 34,50 120#P-110 4034 4049 108 34.53 {20#P-110 2019 19084
137 34.44 [28#P-110 4040 4015 197 34.03 26#P-110 1964 19350
138 34.40 {284P-110 4015 2880 198 34.48 |28#P-110 1930 1918
139 34,54 [269P-110 3980 3p40 199 34.47 |28#P-110 1918 1581
140 34.44 [28#P-110 3048 391t 200 34.47 |20#P-110 1881 1847
141 34,41 |28#P-110 911 3877 201 34,48 [284#P-110 1347 1812
142 34.58 {28#P-110 ary 3842 202 34.44 |284P-110 1812 1778
143 33.70 [26#P-110 3842 3809 203 34,45 |20#P-110 1778 1745
144 34,43 [26#P.110 3800 arre 204 34,50 [26#P-110 1743 1706
145 34.44 [26#P.110 3774 3740 203 34.45 |28#P-110 1709 1674
148 34.46 [284P-110 3740 3708 208 34,83 {|28#P-110 1874 1840
147 34.48 [28#P-110 97085 3671 207 34,52 [264P-110 1840 1805
149 34.40 [28#P.110 3871 3638 208 34,44 1264P-110 1 805 1579
149 34.54 |20#P-110 16836 3602 200 34,30 |26#P-110 1571 1537
150 34.40 [20#P-110 802 3587 219 34.41 {20#P-110 1537 1502
151 34.46 120#P-110 3507 3533 211 34.46 [26#P-110 1502 1488
152 34.44 [284P-110 3533 3498 212 34.53 [20#P-110 1488 1433
153 34.40 [26#P-110 3498 3464 213 34,42 {264P-110 1433 1390
154 34.55 [26#P-110 3484 3429 214 34.33 |28#P-11G 1200 1384
185 34.48 {20#P-110 3420 3305 215 34.52 [24#P.110 1304 1330
158 34.40 [284P-110 3395 3381 218 34,368 |264P-110 1330 1208
157 34.48 [264P-110 3sst 3828 217 34.57 [26#P.110 1298 12681
158 34.5 |204#P-110 3328 3202 218 34,48 128#P-110 1281 1227
159 34.44 [260#P-110 3292 3257 219 34.45 | 204P.110 1227 1192
160 34.49 {200P.110 3257 3223 220 34.25 1204P.110 1192 1158
144 34.48 {28#P-110 3222 3188 221 34,40 [204#P-110 1158 1128
162 34,42 [20#P-110 3188 3154 222 34.30 1288P.110 1123 1080
163 34,38 [264P.110 3154 3119 223 34.43 [26#P-11Q 1080 1055
184 34,09 [28#P-110 3119 3085 204 33.75 [28#P.110 10585 1021
185 34,45 [28#P-110 3088 051 225 34.38 [26#P.110 1021 238
168 34.35 |28#P-110 3051 3018 228 34.43 {28#P-110 288 052
187 24,48 [284#P-110 3018 2082 227 34,40 [264P-110 952 918
188 34.42 [26#P-110 2082 2048 228 34,55 |28#P.110 018 883
169 34.18 1264P-110 2048 2913 229 34.40 |26WP-110 ass B340
170 34.48 [28#P-110 2913 2878 230 34.50 |28#P-110 840 a14
171 34.468 [26#P-110 2879 2044 281 34,48 [284P-110 514 750
172 34.51 [26#P-110 2044 281G 232 34,48 [264P-110 780 745
173 34.40 (28#P-110 2810 2778 233 34.40 [26#P.110 745 711
174 34.33 [26#P-110 278 2741 234 34,47 [284FP.110 711 878
175 {4.38 26#P-110 2741 2707 233 31.48 |26#P.110 878 845
178 34,44 [26#P-110 2707 2872 298 32,87 [28#P-110 848 812
177 34,44 [28#P.110 2072 2638 237 34.44 |284P-110 812 378

Joint # 118 2088.12 FEET Joint A 178  2080.13 FEET
to 177 to 237

15-Ju-08DATE



NAVAJO REFINING COMPANY, WDW-1

JT #

LENGTH

BOTTOM

TP

4.5

26#P-110

299

34,4

28#P-110

240

34,30

284P-110

241

34.49

284P-110

242

34.48

284P-11Q

243

34,41

2084P-110

S HE

244

34.44

284P-110

34.5

20#P-110

248

Ms

26#P-110

247

34.45

28#P-110

248

34.55

284#P-110

249

34.5

208#P-110

HEHHHES R

250

34.48

28#P-110

130

251

34.47

284#P-110

34,40

26#P-110

253

31.59

28#P-110

H1821R8

34.43

284#P-110

238

32.07

204P-110

256

34,32

2049-110

297

33.4¢

204P-110

33.22

28#P-110

34.44

284P-110

260

261

2082

263

204

208

288

20

270

272

273

274

7%

278

277

278

27

280

281

282

28

284

283

288

287

288

200

SIBE[883

207

Joint #

15 Jul-gB8DATE

238
207

750.44

FEET




TABLE 2.4-11

PLUGGED-BACK RECORD

PLUGGED-BACK DEFPTH!
DATE {feet) DESCRIFTION OF WORK

7/21/98 9004 Top of Cement. Did not drill
out float collar.

' All depths relative to the Kelly Bushing.

355/70A4614.TBL

| ENVIROCORP B




TABLE 2.5-1

PERFORATION RECORD
DEPTH INTERVALS* SHOT DENSITY
DATE ZONE (feet) (shots/foot) NO. OF HOLES
7/24/98 Cisco 8220 to 8254 2 70
7/24/98 Cisco 8260 to 8270 2 22
7/24/98 Cisco 8280 to 8302 2 46
7/24/98 Cisco 8370 to 8378 2 13
7/24/98 Cisco 8360 to 8366 2 14
7/24/98 Cisco 8400 to 8410 2 2
7/24/98 Cisco 8419 to 8423 2 10
7/24/98 Cisco 8430 to 8446 2 34
7/24/98 Cisco 8460 to 8464 2 10
7/24/98 Cisco 8470 to 8476 L 2 14
7/27/98 Cisco 7924 to 7942 2 33
7/27/98 Cisco 7974 to 8030 2 114
7/27/98 Cisco 8050 to 8056 2 14
7/27/98 Cisco 8066 to 8080 2 30
7/27/98 Cisco 8132 to 8140 2 18
7/27/98 Cisco 8118 to 8127 2 20
7/27/98 Cisco 8160 to 8164 2 10
7/27/98 Cisco 8170 to 8188 2 38
' All depths are relative to the Kelly Bushing.
183/ MA4614.TBL

ENVIROCO

®



NAVAJO REFTNING COMPANY, WDW-1

4-1/2°, 11,00 L, N-80, SMLS, LTAC (NEW) TALLY

PROTECTORS OFF - 8/1/08 PACKER @ 7879
JT # LENGTH BOTTOM TOP JT # LENGTH BOTTOM TOP
Poacker 9.0 |Packes 787 7870 81 40.30 jTubing 5488 587
1 40.13 {Tubing 1870 7830 a2 30,80 | Tublng 5427 5388
2 41,00 |Tubing 7830 7700 [ 40.54 | Tubing 5388 847
3 41.00 {Tubing 7789 7748 a4 41.00 | Tubing 5347 5308
4 40.07 |Tubing 7748 7708 85 40.86 |Tubing 5300 5265
5 40.13 {Tubing 7708 7858 a0 41.00 | Tubing 5285 5224
-] 40.53 | Tubing 7688 7627 87 40.50 { Tubing 5224 5184
7 41.00 [Tub 7827 7353 a8 40.71 1 Tubing 3184 5143
] 40.85 {Tubing 7566 7545 9 40.55 {Tubing 5143 3163
] 41.00 (Tubing 7548 7504 70 40,17 { Tubing 5163 5082
1G 40.900 'll;_ﬂbmq 7504 7483 T 40.87 | Tubing 5082 502t
11 40.72 {Tubing 7483 7423 2] 40.55 [Tubing 501 4981
12 40.55 [Tubing T4as 7382 73 41.02 {Tubing 4981 4940
13 41.67 | Tubing a8z T34 74 41.00 §Tubing 4940 4200
14 40.42 {Tubing 7341 7301 75 41.00 | Tubing 4900 4858
15 40.54 |Tubing 7301 72680 78 40,70 | Tubing 4858 4817
18 40.53 ! Tubing 7200 7220 77 41.00 | Tublng 4817 4778
17 40.50 {Tubing 7220 778 Fi:) 40.82 { Tubing 4778 4738
18 41.02 { Tubing 7179 7134 79 40.94 [ Tubing 4738 4004
19 40.55 [Tubing 7138 7087 80 41.00 [ Tubing 4604 45583
20 40.50 {Tubing - T007 7057 31 41,00 { Tublng 4853 4812
a3 40,27 1 Tubing TOS7 7017 82 A1.00 | Tubing 4052 4574
2 20.53 | Tubirgy ™7 078 =3 41,00 | Tubitey asTe 3530
23 40,91 | Tubim Q78 3935 84 40.85 TuNn)g 4530 4490
24 41,00 | Tubing 2535 2804 % 41.00 | Tubing 4490 4449
25 41.02 1Tubing 8864 5853 58 41.00 | Tubing 2449 4408
28 40.97 {Tubing 4833 8812 ar 41.02 [Tubing 4408 4387
T 41.02 |Tubing as2 -taal s 40.62 | Tublng 4387 4328
28 40.94 i Tubing [724] 8730 89 41.00 | Yubing 4328 4283
20 40.58 | Tubling 8730 8560 90 41.00 | Tubing 4288 4244
30 42,12 {Tubing S0 850 ot 30.70 { Tubing 4244 4204
31 40.52 | Tubing 8850 8600 92 40.15 | Tybi 4204 4164
32 41.02 |Tubing 6606 5348 33 41,00 [Tubing 4164 4128
3 40.83 | Tubing o368 as27 S 40.12 t Tubing 4123 4083
34 0.00 [Tubing 8527 8527 lout 95 41.00 {Tubing 4083 4042
35 30.64 (Tubing a8y S48 o8 40.50 | Tublng 40432 4001
28 48.50 |Tubing 8458 5447 gr 41.05 [Tubing A001 2580
az 40.52 {Tubing 0447 8407 98 40.53 | Tubing 3060 3g20
38 40.90 | Tubing 8407 8368 99 40.82 1 Tubing 20 2879
39 41.02 | Tubing 8388 6328 100 41.00 [Tubing 2879 3838
40 41.00 | Tubing 8325 o284 101 40.80 |{Tubing asas arer
41 39.79 |Tubing 4284 8244 102 20.57 { Tubing 3797 a3rsy
42 41.02 [Tubing G244 203 108 40.87 | Tubing 3757 arie
43 40.58 | Tubing 8208 8182 104 40.30 {Tubing 3718 3873
441 4035 {Tubim o182 ]| 8122 105§ 40.55 [Tubing 75 3035
45 41,00 (Tubing 8122 8081 108 41.00 |Tubing 3835 3804
48 40.91 { Tubing 8081 8040 107 40.55 1 Tubing 3504 2553
47 10.95 | Tubing 2040 5000 08 40.54 | Tubing 3563 3513
48 41,00 | Tubing 3006 058 109 40,97 1 Tuhing 3513 3472
49 41.04 | Tubing 5058 5917 110 41.00 } Tubing 3472 3431
50 41.02 | Tubing 5017 3878 111 40.70 | Tubing 3431 3390
L3l 41,01 {Tubing sa78 3538 112 41.00 | Tubing 33090 3340
52 40.55 | Tubing 5835 5794 113 41,00 | Tubing 3340 3308
a3 41,00 { Tubing 5704 5733 114 43.55 | Tubing 3308 3288
34 ]  41.00 [Tubing s743 4712 1151 41.00 |Tubing 3208 azay
55 41.00 {Tubing 5712 3671 118 40.57 | Tubing 3227 3188
54 40,97 Tliglng 5871 5830 17 40.54 {Tubing 3188 3145
57 4017 |Tubing 3830 5500 118 40.98 [ Tubing 3145 3104
=8 41.01 [Tubirwy S0 5549 119 40,50 | Tubivy 3104 3084
59 40.20 |Tubing 5849 5800 120 40.20 | Tubing 3084 30__1_’}__‘
) 41.00 { Tubing 8500 24008 124 41.00 | Tubing 3025 2882
Phy-#00  2411.32 FEET JT 81-121m 2488.3t FEET
TOTAL MPE FOOTAGE = 4898.63 FEET
IN HOLE

02-Aug-980ATE
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NAVAJQ REFIMING COMPANY, WDW-1

ST # LENGTH BOTTOM  TOP JT LENGTH 80TTIOM  ToP
122 40.55 | Tubing 2082 2942 153 40,55 | Tubing 400 450
128 40.48 | Tubing 2842 2001 184 40.80 [Tubing 453 418
124 41.00 | Tubing 2001 2000 138 41.00 [ Tublng 418 377
125 40.80  Tubing 2860 2820 188 0.90 [Tubing 377 377 jout
1209 41,00 [Tubing 2820 o] 1867 40.55 |Tubing ar b oL
127 40,17 { Tubing 273 /%8 185 43.00 1 Tublng 358 295
128 41.60 {Tubing 2739 2098 130 40.50 [Tubing 205 255
129 41.00 ¢ Tubing 2008 2857 180 41.00 {Tubing 285 214
130 40.06 | Tubing 2857 2817 191 41.00 {Tohing 214 173
131 41,00 | Tubing 2617 2578 192 40.55 |Tubing 178 132
132 40.40 | Tubing 2570 508 193 40,53 1 Tubing 132 92
138 40.85 | Tubing 2536 2494 194 40.50 [Tubing 92 3]
134 40.58 | Fubing 2494 2454 198 41.01 {Tubing 51 10
138 £1.00 [Tubing 2454 2414 196 0,00 {Tubing 10 10 [out
134 40,10 l'ub{m 2413 2373 187 0.00 Tj_:_fba‘rm 10 10 Jout
137 40.55 { Tubing 2373 2332
138 41.00 { Tubing 2332 291
130 41.00 | Tubing 2201 2250
140 44,00 {Tubing 2250 2209
141 40.12 [Tubing 2208 2109
142 40.97 {Tubing 2180 2128
143 40,12 | Tubling 2123 2083
144 40.83 [ Tubing 2088 2047
143 41.00 | Tubing 2047 2000
148 40.97 {Tubing 2008 1088
147 40,10 { Tubing 1985 1925
148 40.97 | Tubing 1925 1684
149 40,58 | Tubing 1884 1844
150 40,58 | Tubing 1844 1803
151 40.58 | Tublng 1503 1763
152 41,00 i Tubing 1783 1722
129 41.00 | Tubing 1722 1681
154 38.90 | Tubing 1831 1841
155 41.00 | Tubiny 1841 1600
156 ] 3957 [Tuhing 1800 1580
157 41.00 | Tubing 15680 1519
158 40.55 | Tubing 1510 1470
159 40.55 | Tubkowy 1470 1438
150 40.50 | Tubing 1438 1398
161 40.55 {Tubing 1308 1357
182 41,00 | Tubing 1357 1318
163 40.85 |Tubing 1318 127%

184 41.00 {Tubing 1273 1284
145 40.18 | Tubing 1234 1194
188 41.00 [ Yubing 1194 1153
187 40,90 [Tubing 1183 1112
jin] 40.94 { Tubing 1112 1071
160 40.80 | Tubing 1071 1030
170 | 40,80 {Tubing 1030 9%
171 40,92 |Tubing 400 D40
172 41.00 | Tubing 049 208
173 41.00 [ Tubing $08 e td
174 40.54 | Tubing 8487 az2g
178 40.85 [Tubing B2 758
178 41.00 { Tubing 785 744
177 41.00 | Tubing 744 703
178 40.82 {Tubing 708 602
178 41,00 [Tubing a2 a21
180 40,18 | Tubing 821 581
181 41.00 | Tubing 581 540
132 41.00 | Tubing 5S40 498 12.50 AKB 10 -2
JT 122-182= 248324 FEET ST 183197 = 30181 FEET
68-128 IN HOLE = 7378.87 FEET 183-197 IN HOLE~ 788138 FEET

02-Aug-GEDATE



TABLE 4.1.1-1

Bottom-Hole Pressure Survey, Static Gradient Measurement

PRESSURE TEMPERATURE
DEPTH | PRESSURE | GRADIENT | TEMPERATURE GRADIENT
(feet) (psia) (psi/ft) (°F) (°F/ft)
0 14.12 - 82.82 -

1700 85.30 0.042 83.40 0.0003
3000 679.62 0.457 87.81 0.0034
6000 2050.61 0.457 102.63 0.0049
7924 2928.40 0.456 104.06 0.0007

Note: Static gradient survey performed following the pressure buildup/falloff test.

 ENVIROCORP 8



TABLE 52-1

CEMENTING PROGRAM FOR WDW-1

Casing Size | Hole Size | Depth
Type Casing (inches) (inches) {feet) Cementing Detail

Surface 13-3/8 17-1/2 390 Single stage, cemented to surface,

Lead Slurry: 375 sacks Class 'C'

Lite + 3% calcium chloride + 1/2 Ib/sx
Flocele

Tail slurry: 150 sacks Class 'C' + 3%
calcium chloride

86 sacks cement returns to surface

Intermediate 9-5/8 12-1/4 2555 Single stage, cemented to surface

Lead Slurry: 800 sacks Class 'C' lite +
1/2 b/sx Flocele + 2 Ib/sx Gilsonite +
12% salt

Tail Slurry: 200 sacks Class 'C + 2%
calcivm chloride

133 sacks cement returns to surface

Protection 7 8-3/4 9094 Two stage, DV tool at 5498 feet

Stage 1: 600 sacks modified Class 'H' +
0.4% CFR-3 + 5 ib/sx Gilsonite
+ 0.5% Halad-344 + 1 Ib/sx
salt mixed at 13.0 ppg

Caliper volume plus 20% excess,

circulated 142 sacks cement to surface.

Stage 2 (lead). 220 sacks Interfill C
{35:65:6) mixed at 11.7
PPE

Stage 2 (tail): 550 sacks modified Class
'H' + 0.5% Halad - 344
+ 0.1% HR-7 + 0.4%
CFR-3 + 51b/sx
Gilsonite + 1 Ib/sx salt
mixed at 13.0 ppg

Caliper volume plus 20% excess,

circulated 75 sacks cement to surface
| %—-—-u—n.'_—".__—'“'*._*————m-n———u-__.__.—___w_m — e e

355/70A4614.TBL
ENVIROCORP W



TABLE 5.4.1-X

DEVIATION SURVEYS
DEPTH DEVIATION
(feet) (degrees)
2481 1
3441 1-1/4
4432 1-3/4
5277 4-1/4
6768 3-1/2
7571 1-3/4
8604 1-1/4
9160 1

355/70A4614.TBL

| ENVIROCORP 8
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SECTION 31, TOWNSHIP 17 SOUTH, RANGE 28 EAST, N.M.P.M.,

£DDY COUNTY NIW MIXICO
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DENOTES: SET 1/2" IRON ROD,
W/ PVC CAP MARKED

"PS 3239 PS 12641"

JOHN W. WEST ENGINEERING COMPANY
CONSULTING ENGINEERS & SURVEYORS — HOBBS. NEW MEXICD

NAVAJO REFINING COMPANY |

CHALK BLUFF 31 STATE #1 LOCATED 880 FEET FROM '
THE SQUTH LINE AND 2310 FEET FROM THE EAST LINE
SECTION 31, TOWNSHIP 17 SOUTH, RANGE 28 EAST.
N.M.P.M., EDOY COUNTY, NEW MEXICO.

FIGURE 1.0-1"
Survev Date; 11/24/97 Shest 1 of 1  Sheets |
w.0. Number: 97~11--1922 Drawn By: CDG
Date: 12/1/97 JOISK: NAVAIO NAV1922 |




FIGURE 2.0-1

AKB 14'

Surface Elsv, 3,876’
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Cleeo 7,818

Canyon 8,476
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Proposed Navajo Re-entry
Mewbourne Oil Company
Chalk Bluff 31 State

10 ax Class "H" from 30 to Burtace
17-1/2" Hola Driited 10 36C"
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Cemantad with 160 ax Class 'C*,
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Crilling Mud
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Cemantad with 800 ax Lite {ollowed by 200 ex
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66 ax Cimas 'H* from 2,96010 2,805

46ax Cioee "H' from 3,824’ to 3 758
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BELOW GROUND DETAIL

All depths are reterenced to the kelly
bushing elevation of 12,5 feet. Surface
elevation is 3673 feet.

1. Surface Casing: 13-3/8", 48 In/ft, J-55, ST&C
set at 390' in a 17-1/2" hole. Cemented with

150 sx Class C with 3% cailcium chloride, 375 sx
Class C Litewate w/ 3% calcium chioride and
1/2 Ib/sx flocele. Circulated 86 sx to surface,

2. Intermediate Casing: 9-5/8", 36 lb/ft, J-55, ST&C
set at 2565' in a 12-1/4" hole. Cemented w/ 800 sx
of Class C Lite w/ 1/2 Ib/sx flocele and 2 ihisx
Ghisenite and 12% salt. Followed by 200 sx of
Class C w/ 2% caicium chloride. Circulated 133 sx
to surface.

3. Base of the USDW at 493°,

4. Injection Tubing; 4-1/2", 11.6 I/, N-80, SMLS,

R3, LT&C set at 7879,

5. DV Tooi: at 5498,

5. Annulus Fluid; 8.7 ib/gal brine watar mixed w/
UniChem Techni-Hib 370 corrosion inhibiter.

1. Protection Casing: 7", 29 Ib/ft, N-80, LT&AC: 9094°
ta 7031°. 7%, 29 Ib/ft, P-110, LT&C: 7031° to 5845',
7", 26 Ibift, P-110, LT&C; 5845 to surface. Set in
8-3/4" hole. Casing cementad in two

stages as foilows:

First Stage
600 sx modified Class H w/ 0.4% CFR-3, 5 Ib/sx

Gilsonite, 0.5% Halad-344, and 1 Ib/sx sait mixed at
13.0 ppg. Opened DV tool at 5498' and circulated
142 sx to surface,

Sacond Stage
Lead Sfurry: 220 sx Interfill ‘'C’ {35:65:6) mixed at

11.7 ppg. Tail Slurry; 5560 sx modified Class H w/
0.4% CFR-3, § Ib/sx, Gilsonite, 0.5% Halad-344,
0.1% HR-7, and 1 Ib/sx salt mixed at 13.0 Ppg.e:
Circulated 75 sx to surface. Top out w/ 20 sx
premium plus 3% calcium chlaride.

8. Packaer: 7" x 3.5" EVI Qil Toois (Arrow]), Modal
X-1 retrievable packer set at 7879, Minimum L.D.
is 3.0". Wireline reentry guide on bettom. To
release: tum 1/4 turn to the right and pick up.

9. Perforations {2 SPF):

Upper Zone;

7924.7842', 7974-8030", 8050-8056', 3066-8080",
8118-8127", 3132-8140", 8160-3164", 8170-8482".

Lower Zona:

8220-3264, 8260-8270°, 8280-3302", 8360-8368",
8370-8378", 8400-8410°, 8419.8423", 8430-3446,
8460-8464', 8470-8478".

190. PBTD; 3004

11, Cement Pluq; 45 sx Class H from 9824° to 9734',

HOUSTOM,TX.

ENVIROGORP IR

FIGURE 2,0-2
NAVAJO REFINING COMPANY
WDW-1
ARTESIA, NEW MEXiCO

[Data: 05/18/98 [Chacked By: B.R. [Job No.: TOA4814

Jorawn By: LkM[Approved By: B.R.|File: WOW?,084




FIGURE 2.6-1
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APPENDIX 1.0-1
APPROVAL LETTERS FROM THE

NEW MEXICO WATER QUALITY CONTROL COMMISSION,
DATED MAY 21, 1998 AND JULY 2, 1998

ENVIROCORP N



. APPENDIX 1.0-1
NEW MEXICO ENERGY, MINERALS e o e ™

& NATURAL RESOURCES DEPAR‘IWNT (ﬂ;;;t'-.:-?.::; dexica 07508
RECEIVED

JUN0 1 1998

Envirocorp Services & Technology in.

May 21, 1998 Houston
CoAdzos
RTIFIED MAIL
RETURN RECEIPT NO. P-288-259-070
Mr. Darrell Moore
Navajo Refining Company
P.O. Box 159

Artesia, New Mexico 88211
Re: Recent Request for Injectivity Tests

Dear Mr. Moore;

Reference is made to your recent request to conduct tests on the Mewbourne Oil Company: Chalk
Biuff' 31 No, | located in Section 31, T17S, R28E to determine approximately stable injection
rates and pressures. My staff has reviewed your request and the same is hereby approved for a
period of 90 days, concluding on August 20, 1998. Fluids for testing will be limited to fresh
water. The wellhead pressure will not exceed 1,490 psi.

If my staff may be of further assistance, please da not hesitate to call Mr. Mark Ashley at (505)
827-7155. - : .

LW/mwa

xc: OCD Artesia Office




NEW MEXICO ENERGY, MINERALS o o peaps s Shion
& NATURAL RESOURCES DEPARTMENT Sanc e e b

RECEIVED
JUL 06 1998

Eavirecorp Services & Technology we.
July 2, 1998 Houston

CERTIFIED MAIL
RETURN RECEIPT NO. P-288-259-084

Mr. Darrell Moore

. Navajo Refining Company
P.O. Box 159

Artesia, New Mexico 88211

Re: Modification of Recent Request for Injectivity Tests

Dear Mr. Moore:

Reference is made to your recent request to use light brine (approximately nine pounds per
gallon) or fresh water for injectivity testing on the Mawboume Oil Company, Chalk Bluff 31 No.
| located in Section 31, T17S, R28E to determine approximately stable injection rates and
pressures. Based on the information received, your request is hereby approved.

If you have any questions, please call me at (505) 827-7155.

Mark Ashley
Geologist

Xc: OCD Artesta Office
Ms. Nancy Niemann, Envirocorp, 7020 Portwest Dr., #100, Houston, Texas 77024







APPENDIX 2.0-1
ORIGINAL WELL INSTALLATION DAILY REPORTS,

MEWBOURNE OIL COMPANY, CHALK BLUFF STATE "31",
WELL NO. 1

| ENVIROCORP B



APPENDIX 2.0~1

HEWBOURNE OIL COHWANY
P. 0. MK 7698
TTLER. TEXAS 73711

Laase_ Chalk BIuff "31* Rrare Wall Ho. 1 __Yocatiaoy 860 FOL & 310’ FRY,

County_ Eddy shutu__ﬂgg_ua:inﬂ_____.ﬂnct1an_~31_____““h
Blank Tounship 1718 i Rango__ 29F Pago_ 1}
DATR

DAXLY RERPORTY

OCT 31 1992 Staked well q &60° F8&L & 2310*' FEL
County, Hew Hexico. Localion drillable

Juk 27 1593 Hove

0f Sec 31-173-206B in Rddy

.

in constzuation aquipmant. Will atart bullding locatiun Ltoday.
Jur ia 1593 Conkinue buiiding losation.

JUL 31 18493 Cantinue buildaing locatlos.
AUG 0t 1993 Continue building location,

AUG 02 1993 Coutiaue building locatioq.
AUg 0% 1993 Continum buliding looation,

AUg 04 193] Continua-building location, Should finish rnaay,

ALUG 03 1993 390 (330']. circ¢ in Ked Beds & Anhydrite. HW 10.4, vis 32, pir ",
Glzu; L7 172", Type: R-1, SM: RT, Jots A712'a, IN B 40 OUT @ 339°
{made 350' in 6 374 nrs)., pp 1025K, 3PH 59, WOB All, BpH 100,

Collars 42,0004, {brilling 6 374, ciye 1/4, 1dlo &, B0 11).
REHARKS: fpud 17 t/an hole § 11:00 pH, 8/04/93, DAY 1

MMz 06 1993 HL3' {425'), prilling in Xed Beds & Aohydrita. bev. § 290' - 173

dag. HW 8.4, via 28, CL 4,000, PR 10. Bit ¥2, Sizo: 12 1/4v, rYpa:
F37, SH1 RR, Jete 18/11/11, T 8 340+ (made 423 (n 7 3/4 leu), pp
137150, H¢M 6O, WOB 63,0004, REM 35, collars 71,0004, {Dr{lling 7
/4, Trip 1/4, Clre 1/4, RU Ran Cag & Cmt 3 1/4, WOC & KU ROP 12),
Ran 13 3/#" surface casing an follows:

13 378" Motched Texas Pattorn Bhoe 1.21
L-13 378" 488 J-55 @rq STRE 8T w/1y 413,83
8~13 370" 48% J-33% Brd STAC Caslng ¢
Total Cusing 3183.25%!
Lucs KB Correction N, 25
tasing Bat Ac 3150,00°

Halliburton cmtd w/37% ks Class “G" Tite containing 1/28/s3k + 14
Cufil2 tollowed by 150 sks Glasa "¢~ contuining 3y Cacl2. PD to 348!
4 10:15 A 8/5/9%3. Girc 06 ska to plt,

AUG 07 1993 1735' {9204y, Britiing in Arhydrica & Dolomita. Duv. 8 8G7' ~ /¢

degs; & 1338' - 1/4 deysx. MW 9.3, vis 28, cu 2000, pH 10. Bit #2
{mads £345¢ 1n 31 1/¢ hre). PP 13754, SPH 39, WO 85,0008, REH 355,
Callaxs 71,000%. (hrilling 29 1/4. ‘rotco 1/3). DAY 3

hUG 00 139) 2130% (415'). Drilling in Dolomite. Dav. § 1839' - 1 1/¢ dags;: &

1988% - 1 1/2 doga. MW B.4, Vis 28, ¢L 4000, Big J2, OUr @ 1988'
{made 1398' 1n 42 1/2 hre). Blt 93, Bize: 121 1/4%, Type: J44, BN:
RR, Jots 3/11's. IN § 1999' {mado 162' in § hxs). PP 13004, §PM 59,
WOB 65,0008, Collars 71,pan:. {Drilling 19 1/4, Trip 2z /4 itrs,
Totco 1/2, Mash 120* to Bim w/100' Fil) 1 1/2). DAY 4

AUG 09 1993 2566 (40%'). cireulating in Dolomita, Dev. & 2201' -~ 374 degu. HW

B.6, Vis 28. CL 18,000, pH 9. Bit 43, 3ize: 12 174", Trpe: J44, sN:
AR, Jaka 3/11'a. IN @ 1988' oOuT B 220i' (made 211' ipn 10 1/2 hea),
Bit 84, 8ize: 13 1747, Typs: J55, BN: RR, Jebts 3/12's. IN 8 220%°
our 8 2355' (wade 354* In 17 374 hra{. I 11008, SPH B9, WORB
65,0008, ROM B, Collara 71,0008, (Dri ling 20 1/4, 7Trip 2 374,
Cire 374, Wash s0' to yom w/4%' of rli1 1/4). NEHBARKI: Proparing to
TOOH & 1un 9 5/8" Gasing. DAY 5




HEWBOURNE OIL .COMPARY
P, 0. ROX Ta9h
TYLER, TEXAS 75711

Leasn_Ghalk HIuFE “31" State  Well No. | Lucullon  $60° PSL & 2319° FEL

County _Rdq4y
Bloek . _ |

8tate__Naw Hoxino Bacrion_ 11
, Towoshly _ 173 Rahgo 108 Paga_ 2

DATYE

DAILY ABPOATI

AYG 10 1993

AG

AUG

AlUG

F UL

AUY

ALG

Aug

12

13

14

13

i7

1993

1993

14993

1993

1993

1993

1993

1700° (145'). Drilling in Doinmite. pav. @ 253%' - 0 dpy, HY 4.6,
Vis 28, cL 16,000, PR 11.5. BlL I¢, Bize; 8 3/4", Typo: Varsl
B537¢, sN: 15789, Jekx 3/11'a, IN § 25E5' (made §45' In 3. hre). pp
14758, 9pM 59, wom 60.000¥, RPH 55, Colliara b, OuuN,. (Drilling 3,

Trip 2, circ 1/2, Run Cag & Cmt 8 1/2, WOC & HU BOP 12). Ran 9
5/8" cag an followa:

Davis-Lyneh Guida Bhoe 1.00¢
1-9 3707, J64, J-55, 8rd, LTC Bhoo Jt 42.65!
Davis-Lynch Ploat callaw 1.40¢
$6-9 5/8", 3§¥, 1-55, ara, gre Caaing 3518.23'
:otal Casing ¢ 2663.18"

e8% X3 Corractiop . B.IR'
Casing Har At 23%94.00°

Halliburton cmtd W/B00 gke Howeo Litg “gt containing 1/28/xk
flocala + Y8/ak Gilgonire + 12% HaCl tollowed by 200 ks Clauws “c"

Nuul cuylselning 2% caclz. Plug doun to 2518' @& 3;00 PH, 8/9/92.
Clre 133 oka to pit.

3343° (845°). Dellling Ln Dolomive, Dev, & J05i* - 1,2 degs; @&
35200 - 374 dega. HW B.{, Vig 28, CL 16,000, pH 11.0, Bit 25, Size:
8 1/4" (mada 990° in 26 1/2 hrc), ep Y47h8, 4PH 49, wop 60,0001,
H¥N 33, Coliurs 44,0008, (brilling 23 172, Tulco 1/2), opay 7

4120¢ {575'). Drilling in Dolomite, NDav. u 3483 ~ 1 1/4 degs., MW
9.0, Viz 29, cy 33,000, pH 9.5, BlL 43, Size: @ 3/4" 0UT & 3J900!
{made 1433' §n 41 hes), Bit #¢, Bilzec: 8 3/4", Typer B54T, an:
19373, Joetg 12/12/11. IN & R38R (mada 142 in & i/4 hra] pp 14258,
SEM 48, woB 60,0004, mPM 35, Collagu 63,000p. {Drilling 20 174,
Trip 1/4, Totco 1/4, Hash to Btm ¥ino £ill 1/4). DAY &

A535' (513"}, Driliing in Dolomite. Dav. 8 4833' - 31 3/4% uw 1.0,
vils 29, cn 61,800, pi 9.5. ple 36, Blzas B 3/4", Type: BE4T, gHi
19373, Jate 12/12/1%i, IN & ysga’ {made 647' in 129 1/4 hrs) pp

14253, v 58. wWop 60,0008, REH 60O, Collars 68,000%. (Drililay 23
1/2, Totco 1/2). DAY 3

S085' (430'). pPrig in Dolomite. Dev., 8 4995 - 3 1/4°. HW 9.1, vias
29, CL 45,000, BiL 15 oOT @ 5005 [mada 1017 1n 47 hra). Dle 37‘
TYpe: ‘.i/l“, Typo: Y547, SN, 13480, Jatsg 12/12711. IN 4 5005

{nade 507 1n ? hra). pp 14758, SPH 58, WO 30,0008, REM 60, Collars

63,0008, {Drlg 19 3/4, Trie 3 3/4. Wash 40° to Btm w/No Fill 172),
DAY io0

313" (260'}. Drilllng In bolomite. Dav. ¢ 8120° - 3 3/4% 8 321%°
T A A/45 8 51000 < 5 140 Hu 9.1, vis 29, CL 80,000. Bit ¥7, [made
310" in 24 1/2 hee). PP 14754, BPH 58, WOR 200008, Coflarg
68.0000. (Drilliny 22 1/2, totee'y 1/2). BAT 11

55037 {187'). brilling in Dolomita. Dav. § S407' - 4°; 8 5497 . g
1/2°, HW 9.2, Vis 29, cL 81,000, pH 10. Pit 27, (madu 497° i 47
1/2 hrs). PP 14758, apy 58, WOD 20,00a¢, RPM 69, Collarg 63,0001,
{brilling 23, Torco i). Dbar 12

5595¢ (927). Drilling in Dolomite. Dev. 8 5527 ~ 4 1/4’1 HH 9.1,
Via 3, cL 93,000, pit 10. Bit #7, OUT @ s5279 (mada 624 in 43 4/4
hrs}, Bit ¥B, sSlze B 3/4%, Typa: J44C, SN: RR, Juis 11/12/12, 1IN &
5527' (made 68' in 12 1/4 nre) PP 1475y, 5B 58, wOB 20,0008, RPN
E0, Callars AA,000%. (0r1viing 18 374, Trip 4 1/2. rotco 1/4. Rean

73" Lo Bl 1/2). REHARKS: Picked up RT tool and installed on top of
vellars during blt trip.



HBWDOURRE OIL COHPANY
P, O, BOX 7598
TYLEH, TeXAY 78711

Lakme__Ghalk Riyte "iyv Bratn Wall No.__] _Locatio W !

Couaty  Bddy $tato_ Now Hoxicg Boation _ 31

Hlock__ TowRship. (73 Eange 28K Pags 3

DALE DAILY BEPORTS

AUG 18 1993 57B6' {191'}. Drilling in Polomite, Dev. @ %532p' . ¢, 8 5712 - 3
1/4°. me 9.2, vig 29, ¢ 89,000, pH 10. Biv w8, iz 8 3/4", Type:
J44C, aN: RR, Jets 11712712, IN & sg37¢ {mada 259¢ {5 3% 1/4 hra)
PP 14758, SPH 58, wop 30,0004, RPH 60, Collars 68,0004, (Drilling
22 3/4, lotco 1 1/4). DAY 14

AUG 19 1993

MG 20 1993

ALIG 21 14993

AUG 22 1993

AUG 23 1933

AUG 24 1993

6235° !l!ﬁ'l. Drlg in Dolomite. Dov, 8 5786' - 31 1/2% ¢ 5879 - 1"
4 5974' - 3% 6195 - ) 1/2°, M¥ 9.2, viB 2%, CL 90,000, pH 9, Bit
#8, Size 8 3/4", Type: J44C, 3N; RR, Jots 11/12/12, 1t @ 5527
(made 698! in 50 hre) pp 1500¢#, SPH 58, vou SS,OOOI, RPH o0,
Collars &u,u0008. [urig 19 /4. trip, hola in by 1 1/4, ‘etco 29,
REHARKY: & 5849' hole in DP 30 stds dwn. Ho fil} after trip., DAY 15

_BTI0" (SA5Y), Drifiing in nolomite. pav. B 0i%2 « 4 17" HW 9,2,
Yis 2%, CL 88,000, pH 10. BiL 28 (wada 1283" iy 78 1/2 hes) pp
15004, SDH 53, wom 65,0008, RI'H Si, Collara 6D,0004. {brilling 23
1172, Survay 1/2). REMARKS: Cireulakad through staal Pita tor i1y
winutes un vvoiing luwer, ltad full retuins. DAY 16

—

RAZS" {35}, hrig in Nalomtha. hav. 8 ATIY - 2 112°. MW 9.1, vig
23, CL 67.000, pH 3. Bit #8 OUT & 6799 {mudu 1260* [y 79 hres). Bl
2, Type: 8 37{", Type: ATJ44C, GN; D46WC, Jetm 12/12/12. 1N [}
§7451 fﬁada 30" {n 1 hrs). PP 15008, SpM 53’ OB 65,0004, RPM 60
Collars &3,0001. (brlg L 1/2, rrip 10 1/2, Clre 2, PU DST Tools i,
D3T ¥1 5 1/4, Reveras Out 3/4, LD pOT Toolas 2). REMARXD, Rap DOT A1
AnWolfcamp fmn from 6605 to 6735, INP 30884, TP 424 -XT797,7Y5TF
11958, FFP 11 21-179%¥, 7319 1B33%, PP loass, Temp 94", Openad ctool
V/good blaw off btm of bucket 1incressing to 64, No shows to

Jurfaca. ¥Fr had max of 24 in 30 nins, decreasing to 310 QUNCYSE at
ond of rflow. No snows To surfaca. Rac 4002' of rmn tluia, sample
chamber Focuvery: 2400 cc's of fon wtr, T DAY 17

T210'(385' ). 100 DuT 12, Dolomlteo & Lima. MW 9.1, vis 29, cL 86,000,
pH 3. ait 3, (made 41%5°' in 19 hra). pp 15008, sPM Ja, wop 65,000¥,
RPH 60, Collars ¢9,000f. (Drlg 18, Trip 2 1/4, Cixe 3 3/4). DAY 18

7350" (140'). brilling in Lime & Dolumite. MW 3.1, vis 23, c¢L
38,000, pH g. Bit #9, (made S55' in 24 371 hre). PP 15008, 8PM S8,
WOR 53,0008, REM 60, Cnllars 68,0004, (Dry¥itng &4 74, Trip 8, Wash
86 Lu bulLum wine E411 172, Cul Driy Lina 3/4, Run DT W2 2, BB
Toot Toelp 3 1/2, Pull On Btuck Pipa 1, LD Taot Toolu 2 1/2).
REHARKS: Cheocked torilcss thru steal pits 9§ 1290'. Lost 4 bbls in
30 mins. Rap PST #2 {n WolZfcamp ggn trom 1016°'-7210', IHP 23087,
IFe 44-670, 1oIp §§Eir-htto§pte to opan tool for final flow.
Onable to opan tool dus ta collaxs above tgol haing hydrostatleally
BLUCK. Warked pipe and wers unable to Work loome. Drappad bar and
opsnad circ aub. Hara ablae to work collars looss and TOD! w/tools.
Opened tool w/weik blow increasing to 15 3/4 ounces at and of IF
burlod. No show Lo surfuce. Rac 20 ECtas or drill sLring w/small
show of gas. Jample Chamber Racovery: 704, 1000 cg's of gasz-cut
drlg mud. Temp 120°. DAY 1% )

7382' {32'). PIN w/bit, Dev. ¢ 7382' . 3 1/4%. MW 9.1, vig 38, cpL

82,000, pH a.5. Bit 49, t{made 537' {g 26 1/2 hra) pp 15008, 3PM ta,

XOB 83,0008, RPM 60, Callars 88,0008, (Drill.\ng 1 3/4, Tripping 3
3/4, Circ ¢ 1/4, Run DET #3 4 1/2, PU Taot Tools 1 1/2, Ravarsa Qut

/4, 1D Tagk Tanlg 1 1/2]. RFHARRS: Ran DAT 3 in Halfeamp Fmn from

LTZI0°-TA82' (132°%, IHP 34314, TrP 2094-555F%, TAIE 24184, ¥FP 5554~
024%, T8I 24358. Eurfaga  hakjop. Opcnad  tool w/weak blaw

incraaring ko hEm oF hockAr in A mins. Hax aurfaca prass 14 1/2

ves. Fri upuiued w/woah bluw. Hax surfavy presy 12 ovgs, Ny show Lo

curfioo on aither flow boriod, prill Pipa Racovory: 406' of

S11gbT1yY gas-cut drig mud A 1333" of fmn whtr w/styong sl fur FmAll,

i ; SUYeLY: JI0F, 1.0% <ull uf gyay, 1600 Uy uf wiy.



MEWBOURNB OIL COMBANY
P. 0. BOX 7698
YYLRR, TEXAS 75711

Loage__Chalk Rluff 31" Skate Natl Xo.__1 lacarjon Bl FSL & 2110° PED,

county__ Eddry Atate_ lioy Moxigo _ Section 31

Block Township 175 Ranges 28§ Fogo__ 4
DATR DATLY REFORIS

Allc 2% 1093 T41' (591}, Drig in Lm & Dola. MW 9.1, Vis 29, CT H%,000, pH 10.

AW

AlG 26 1%93

RUd 27 1993

AUG 28 1993

AUG 29 1993

Rit 89, {mada 646' in 28 3/4 nrm) pp 130048, SPH %8, HOB 65,000¥,
REN 60, Collars 50,0004, {brlg 2 1/4, Trip 11 1/4, Wach 30' to Btm
W/Ho Fiil 3/4, Clru 2 172, Run DST B4 4 172, PO Taul: Tonla 1, LD
Toat Taols 1 3/4), HEMARKS; Ran DST ¥4 in Wolfcamp Fun foum 7185° -
1413° (28'), 1M 34054, IUB IBI¥-158N in §U—Elnu, 15T 991F {n 30
ming, %}P 1320-174% in 60 mins, FSIP 488R in 120 wins.

Aakion: Initial opening w/weak blow inoreasing tu blw uf bucket in
2 mlay. Built to 150 in 30 mlna Ehru 1/8" bubbls hoaa. Ehut tool
in. Gan to purfaca in 38 aing, volume TETH. ¥¥: opaned w/weak hlow
turnad thru 1/4Y choka. 127 in 3 nins; decreasing to 44 tn %0 mlos.
Rumdluvd 4% tu end of [inal £low. Ons volume TITH, 1 1/2' 2% lasy
flume, ipa_ B ! Ree 300" of slightly gas-cut rat holn
drig mud w/trama of suttur water. ‘ y: 80#,.17

Cutt of qas, 330 cc's of wit, CL 63,000 ppm. DAY 24

Ta51? (410'). 70 for DT #5 1p Boinmita. WW 9.1, viEg 28, CY 80,000,
PH 3. BIt ¥9. (nade 1056' in 45 1/1 Lew) PP L5004, sPN 50, RPH 60,

Collara 68,000, {brilling 17 3/4, Tripping 2 1/4, cira Samples 8
7840 1, cire Far psT 3% 3). DAY 22

8243° (364'). Drilling in Dolomite. Dov, @ 7851' - & 1/4°, uy 9.1,
Vie 28, CL 80,000, pH 3.5, Bit A9, (made 1420° {n 43 174 hra) pp
1a7b8, SPH 38, WOC 63,0008, REM 60, Collars 58,0004, {Drilliuy &
3/t, Teipping D 1/4, Yash 70’ to btm w/ne £411 1/4, RR 172, bet 15
1 1/3, PV tect toolg 1 1/4, Revarse ocut 3/4, LD tast tanlg 1 d74).
REMAHKS: AL 7993', lost 25-30% raturns. At 8028' cire Lhrw wtaeal

pits & los a in 30 mins. AE 8123" lifped 30 Eb1. LoM SWAaD,
“AE Toport tlma, drlTTTng w/95% raturas. .

] lgco 1815'~7051" '}. Ip 30328, TP
-2913t, ISIP 3 . FPP 2913¥-7913§, FSID 29132, FUP 38042,
SUBFACR ACTION; iF started w/good hlow on 174" choke beginniny
w/3.50 lucivesing to 40¥ 1n 25 ming, decromaing to J0W in 3B mins.
Ho gas to curfaco. PF started w/goed blow on 1/4" choke baginning
“/6 az, Lln 5 mins, daaraaring to U ax. 1n 20 mins. remained dead
througliout rest of rr. 1M RECOV 1 Rec GDGQ* (Va,7
bbla) FH. No show of ail. Hud pit nampla: RW=.11 @ 60°, CL 78,000,
Sanmpla Racovery: RW=.3% @ 60°, Cf 25.000. i OV ERY ;
11008, .08 curt or 9a&, 237% cu'u Lo wle.

8494' (279'), Working stuck dAri)) AREring. Dolamita. Dav, B 8342' -
1172 v 9,3, via 37, w1, 20, cL 80,000, pH 3. BiT #9, (made 1599’
in %9 hre). Pr 13004, 8PN 58, woa 65,0000, RPM 6Q, Collars §8,0008.
(D:illigg 5 3/4, Trip § 1/21, Totes 177, Hix LCM 7 174, Work s:ugk
String ), Spet 011 & Work Stuck string 2). REMAAXRS: Hit 3' void
While drlg & 8414', loat conplotc roturng, Fumped ECH plIl &
Taqaitia raturns. LosC Complete XefULns A4S, Pumped LM
Plll & revalned partial returns. TOOH & removed Juts fruw LIE &
built up 400 bbl LeH pill containing 70#/bbl LCH matocial. TIH &
cpottad pill § d434'. Hhile cpotting pill & rotating, dr1il string
bacama stuck. Attempted o work string lousw unsuceesfully.
dpotted 70 bble oil around collars & lat gank. Poriodically warking

String in an attempt to gek laogs. AL rapnrt time all affnrts have
bean unsuccessful. DAY 24

8434’ {0'). Laylng down fishing kanla. Dalamita, MW 4.3, yig 37, WL
20, €L 80,000, pH 9. (Trippluy 8, Wurking Stuck brill string 8 1/4,
flun Frao Point & Haita Yack OEf 4 1/4, p0 & LD Wiching Tools 1, Jar
an  Fisgh  1/2). REMARKS: Continuad working drill  string
unsyccessfully. RU Jerrel dervices & ran free point. Found aollara
&tuck § 8300'. Backed off collacs B B8255', TOON u/fenllars & PO
tlshing toois. TAM. Epngaged fish & Jjarred sama loomo., TOoOR &
étarted laying down fishing teola. DAY 2§
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HEWROUNNE OIL -COMPARY
P. 0. BUX 7598
TILER, TEXAD 73741

Wall Mu. 1. Location GLa' ¥YaL A-2310° PRI

Hluck __

Gtatw_ Ngu Moxioo Santion___J41

Towaubiy 173 Banga___ 288 Pago_§

DATE

DAILY REBORYTS

AUG 30 139%3

MG

EEP

SEP

SEP

37}

8EP

a1

01

02

a3

04

08

a6

1393

1993

1993

1593

15993

1993

1993

8650° (1544). Brilling In Line, My 9.2, via 38, WL 10, cL 80,000,
PH 3, PY 6, TP 10, Guls 7/18, FC Film, Caleiun 1860, Balida 2.2,
LCH 30, Bit ¥9 (made 1837 in 73 172 urc). pp 16258, BPM 54, WOR
60,0004, WPH 5O, Collors 430008 {840'). (brilling 14 1/2, Tripping
3 1/4, Wush 20 Jta to Btm 4 1/4, Finish LD Pishing Yoola 2}.
REMABKB: Rejottod Hit 79, TIH & washed 20 jta to btm. Had 1nar of
2 bbls on evantng rour & 15 bblg on morning tour. DAY 76

88945¢ (2457, brilling in-Lime. Dav. & 8876 - 1 1/4%. HW 9.2, Yig
18, WL 12 ¢ TR.ON0, pH 9.8, py 7, yp 3, Gols 8/14, ¥C 1/3t,
Calcium 31480, Scllds 2.3%, LCH 4. Bit a9, (made 2300' in 57 hra)
PP 16504, SPH 54, HOC 50,0008, WpH 60, Collars 63,000%. {(Drilling

43 1/2, Toteo 1/2). REMARKS: T.omt 13 bbls on dayliuhts, 13 bbls on
ovenings, 20 bhis on mornlfig Luug. DAY IT

9077' (142'). cire & mixing LeK in Lima. MW %.4. Vis 38, WL 12, cL
19,000, pH 9.3, PY 9, YD 8, Golsk 7/17, rc 1/32. Bit a9, {mada 2202¢
in 110 hra) pp 13008, oPH 54, vor 60,0004, REH 60, collare 63,0008.
(Deilling 21, Mix LCH Hud L 1/2, RR 1 1/2). REHARKS: AL 9080' lost
40 hb) ud, Punpbad swept & regained full greturns. XeRumod aFlg
wifull roeturna but startgd looing raturno. Pumped additional sweep.
At repoxt time have 454 returns. In last & hrs, Joat 4p) bhis mud,

2138 (81'). Drilling in Lima. Dev, 8 9077¢ - 1/2*. uy 9.3, Via 39,
WL 12, c¢L 75,000, PH 10. Bic #9 our § 3077° {mada 2282' in 118
hraj. RAir 910, Bize: 8 374", Type: HPG2, s5N: THE443, Jeta 3/13'y.
IN § 3077" (madse 61° in 0 3/4 hes). pp 12508, CPH 59, wWocC 60,0008,
RPH &0, Collars 63,0008, {Drilllng & 3/4, Trcipping 6, Yorco 1/4,
Circ 1 3i/4, cut Drig Lins 1, Test BOP Stack 4, Jet Bits 3/4).
ABHARKS: Have laoub 84 bbls mud ia 18 hrs. DAY 29

9102' (1wd4'}, Drilling in Line, MW 9.4, Vig 11, WL 10, cL 70,000,
Bl 9.5, PV 12, YP 15, Gels 14/2%, ¥c 14232, golids 3.3%, LCH 84, Bit
¥10, 6iso- § J/4», Typar HPGJ, 2N: THE443, Jotg 3/13%'a. IR § 9077
(mada 225" (n 321 9/4 hea}. 89 13758, sem S8, wWoc 60,0008, RPH S0,
Collars 63,0008, {Drilling 24). REMARKS: Laost 170 bbls on
daylighta, 75 Lbla on ovoning, 12 bble on morning tour. Tatzl lose

for past 24 hrg is 257 bhls, AL raport tima drilling w/95% raLuLna.,
DAY 3G ’

2474 (172", Drilling in Limem. KW 9.4, Vis €5, vwL 10, cL 63,000,
PH 3.3, BV L4, YP 13, Guls 18734, Fc 1/32, calcium 1000, Belids
3.8%, LCH 104, Bit ¥10, Bizo: @ 3/4", Type: HPEZ, 9N: TH6843, JYats
3/13'e, IN @ sOT! {mada 107! in 56 374 hra}. PP 11752, SPH 58, wWoC
60,0008, RPH 60, Collars 63,0008, (Drilling 24). REMARKS: Logt 40
bbls on daylishts, 30 bbls o vaning, 20 bhla Qn_worningd raur,
T5Eal Yows for past 21 hre in 90 bhls. AT raporf tima drilling

W/95% racurns. [AT 31

95697 {1591y, Drilling in Lima & Shale. HY 9.4, Vis 48, UL 12, oL
60,000, pH .5, PV 14, P 1%, Gals 16/30, fc 1732, calclun 889,
8olids 4.0\, LCH 9#. Bit #10, OQicor B 3/4", Type: HR62, BN: Til6443,
Jote 3/13'a, IN 4 93077 {mada 555" in 80 1/4 hxs). PP IATh8, HbPM
38, wWop 60,0008, RPN 60, Collacs 53,0008, (Drilling 23 1/2, Tukco
1/2). REMARKG: Lost 25 bhim on daylighta, 50 bblg on ovaning, 8
bbls on moraing tour. Total loss for past 24 hrs i8 H1 bols. At
rapozrt time drilling w795 & culuchin. iEgguJ up nud TITTar and put
in sorvlice at 3;30 pi, DAY 32

9791' {139'). Drillduy in Lime & Sluale. MW 3.3, Vig 218, I8 12, CcL
a1,000, pn D.5, PV 13, ¥p 21, Gela 15/28, Tc 1/32, Galaium 100,
Salidr 2.A%. AL s1D (mada 714' 1n 104 1/4 hrs}. v 13738, 3Py 38,
NOD 00,0008, REM 60, cCollucw 61,0008, (Drlg 24). REHANKO: No mud
loat in laot 24 bra., DAY 33



. \;1'""‘ -
"+ - MEWBOURNE OIL- COMPANY
P. 0. BOX 7698
TILER, YEXAB 75711

Lonue__chalk RINEE “31" gtate well No._1 Xocatlon_ $60' PSL & 2310' FEL

icouhtr_..ldsw_

- Btato_ Now Maxico 8action__ 31

!ﬁlﬁcké,

DATE

Toﬁlihlp 118 Range__ 28p Page__§

BAILY REPORTS

SEP 07 1393

SEP 08 1993

SEP 09 1993

JEP 10 1991

SEP 11 13933

9EP 12 1993

9945' (154';. Drilling in Lime & Shala. HW 9.5, Vim 39, WL 7, c
82,000, pH 6.4, PV 15, YP 19, Qals 16/31, FC 1/32, solida 3.4%, 1cH
7. Bit ¥10 {mado ags! in 128 1/4 hrs). pp 1325¢, apM 87, vom

50,009!, RPK 60, callars 63,0008 (a40'}, (Brilling 24). REMARRS: Ho
oud lost past 24 hrs, DAY 34

10,039 (94'), Drilling in Lime & Shale. H¥ 9.5, Via 40, WL 97, cL
81,000, pH 9.3, py 14, TP 10, 00ls 17734, PC 1/32, solids 3.5%, Lch
&8. Dav. 8 3339' _ 1 3/4% Bit f1a, our 4 995y {mada T14' in 104
1/4 hre). Bic 11, Size 8 3/4", Typa: RR. IN & 9939' (nmade 80° j
13 hrs) pp 13504, spM 87, wWoB 60,0000, HPM 60, collars 63,0004
{040 ), {Drilling 1% 3/4, Trip 6 1/2, Toteo 1 1/4, HWash 60' to Bty
W/Ho Fi11 1/2). REMARKS: Lost 25 bbls in last 13 hru, DAY 353

10,177' (2138'}. Driliing in fime & Shale. MW 9.5, vig 40, WL 8, i
80,000, pHf 9.5, PV 15, ¥p 15, Gels 12/26, ¥C 1/32, calcium 800,
Bolids 3.7¢, LCM 6.50. pie #1l, 3ize 8 3/4", Typa: RR. IN 8 9959/
{made 218-. in 37 nrs) PP 13502, BEk 57, WOB 60,0004, RPM 60,

Collars §%.3004. (Drilling 24). REMARKS: Loat 29 bblsx nud pagt 24
hrs. DAY 3¢

10,200 (23'). Drillinq 1n Shals. MW 9.6, vin 40, WL 8, ¢L B5,a00,
pH B.5, PV }2, YP 14, Gels 11/25, F¢ 1/32, 3clids 3.6%, LCM 54, Rit
#11, Size ¢ 3/4", Type: RR. TH 8 9959' [made 713° in 37 hrg) pi
150k, SPM 57, woB 60,0008, RPH 60, Collars 63,0008, (Drilling K
172, rrip" s 1/2, Cire 2, Logging 13). REMARKS: TD 8 9:30 AM oy
9/9/%3. Stoael linas ™D 10,197'. Lagger's TD 10,184', DAY 37

10,200' (o0*), Plugging wall, {Trip 3 174, cigc 2 1/2, TLagging 1,
WOO 9, LDDG's 1 1/4, Plugging Well 6 1/2). REMARKS: Sat 45 sk "y
Neat & 9734’ & 8528'. set 55 gk "H" Naat B 7B66'. Seb 45 sk "'
Neat ¢ 6648', 3320' & 3734'. DAY 34

10,200' (0'). IDLE. (woc 4, WD & Cloan PFitg 4, Plugging Well 5
Tdla 11). BEMAKRKS: Bak 65 sk "H" + 2% CaCl2 4 2605'. WOC {4 hrs
Tagged cmt § 7350°, et 40 gk "H"™ Haat @ 440'. dot 10 ak “H" Neai
At surface. PiA operationz complata & 3:00 py 9/11/93. Releasad ri
¥ 7:00 PH 9/11/93. DAY 39 i



APPENDIX 2.0-2

WELL COMPLETION OR RECOMPLETION REPORT
AND LOG, FORM C-105
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. st sue o Newmeza  APPENDIX 2.0-2 )

Submt wApproprizts,, .11 E5 - . orm C-105
deire CWiCe Energy, Minerals and Naturai Resources artmen i
guu:inw—sewpm o Dep ¢ Revised 1.1.85
o8 = 5 copiea (WELL AFT NO.
DISTRICT ] >t SHLACGENSER VATION DIVISION
P.0. Bax 1980, Hosbe 02 {1240 i N GiN P.0O. Box 2088 30-M5-2750;
DISTRICT T _ Sagra Fe, New Mexico 87504-2088 5. Indicate Type of Less
P.0. Drawer DD, Artesia, NM 88210 STATE (X1 e [
: 6 State Oil & Gas Leasa No.
1000 Rio Brazos Rd., Aztec, NM 57410 B-2071-28
WELL COMPLETION OR RECOMPLETION REPORT AND LOG 000000207
] of Well; ‘ ‘ : '
a T“”OII. D OAS D DRY[X] 7. Lease Name or Unit Agreemen: Name
b, Type of Completion: o
var [ oven [ pemen O ux [0 v [ onex Chalk BTuff "31" State
Z Name of Operator i Well No,
lievibourne Qil Company 1
3 Address of Operator 3. Pool mame or Wildcal
ry 2*,19 Bua cure wobbz, metewdea 858941 "Minnic_famn tarror Horth
Unaleter __ 0 : 2310 FotFromThe _ Fast Linesnd _ 660 Fet From The __S0Uth Line
Sedtion 31 Towamip 175 Range 20E NMPM Eddy Counry
10, Dats Spudded 11. Daa T-D. Reachod 12 Data Compl. (Ready 10 Prod,) 13. Elevations (DF& RXB, AT, GR. etc) | 14. Elav, Casinghesd
05/04/¢3 09/09/93 —=-= 3676 _GR ———
15.1;::;;1:;?;8l 16 Plug Back T, 1. bfm%(:?m!{w la.lnt_m'll]s” ;m.:} Eoou ;C:bh'!‘oou
l9.hu£adq1umu(s).ctmumpwou-rop.nmum : 20. Was Directional Survey Mads
......... Ho
21, Type Eloctric snd Cther Logs Rum 22 Was Well Cored
Dual laterlog, Nensity Neutran, Sanic — TAlvesdy Subpitipd) lio
CASING RECORD (Report all strings set in well)
CASING SZE__| WEIGHT LB/FT. DEPTH SET HOLE SIZE CEMENTING RECORD AMOUNT PULLED)|
13-3/8" 407 350! 17-1/2" 375 sks. "C" Lite + None
150 sks,"C" neet
G.h/B" 30z 2555 12-1/4" Q0 sks, “"C" Lite + Nonec,
200 sks, "C" Hest
U LINER RECORD 25, TUBING RECORD
SIZE TOP BOTTOM SACKS CEMENT SCREEN SZE DEPTH SET PACKER SET
26 Perforation recond (interval, size, and number) 21, ACID, SHOT, FRACTURE. CEMENT, SQUEEZE, ETC.
DEPTH INTERVAL AMOUNT AND XIND MATERIAL USED
N/ A
vid PRODUCTION
Pats First Produzion Producticn Metd (Flowing, gas Lift, pumping - Size andt rype pomp) Well Stanus (Prod. or Shut-in)
Duta of Tew Hours Testod Choka Size Prod'a For Ol - BbL Gas - MCE Water - BbL Qus - Oil Ratio
Tea Pericd | | [
Flow Tubing Press. Casing Presure Calcuiated 24-  Oil - BbL Gas - MCF Water - BbL Oil Gravity - APl - {Carr.}
Hour Ras 1 [ ,
| . Lhspomua ' S (Sokd, used for fusl, vensad, aic.) Test Witnessed By
30 Lig Amachments
Deviation Report TR

31 hereby certify thas the informaion spown on ooin sides of TS form 5 Tue wist wemogpsnee -2

P L el 3911 bierce Tie Drla. Supt. oz, 09/23/°




INSTRUCTIONS

This form is to be filed with the appropriate District Office of the Division not latar than 20 days after the completion of any newly-drilled
or deepened well. It shall be accompanied by one copy of all ejectrical and radio-activity logs run on the well and a summary of all special
tests conducted, including drill stem tess.  All depths reported shall be measured depths, In the case of directionally driiled walls, true
vertical depths shall also be reparted. For multipte compietions, Items 25 through 29 shall be reported for each zone. The form is © be
filed in quintplicate except on state land, where six copies are required. See Rule 1105,

INDICATE FORMATION TOPS IN CONFORMANCE WITH GEOGRAPHICAL SECTION OF STATE

Southeastern New Mexico Northwestern New Mexico
T. Anhy T. Canyon 878" T. Gjo Alamo T. Penn. "B"
T. Sak T. Szawn colg! T. Kirtland-Fruitland T. Penn, "C”
B. Salt T. Atoka o573 T. Pictured Cliffs T. Pern, "D"
T. Yates S0 . T Miss T. Cliff House : T. Leadvills
T. 7 Rivers 59¢' _ T.Devenim T. Menefee T. Madison
T. Queen 11768 T. Silurian T. Point Lockout T. Elbest
T. Grayburg 1462 T. Montoya T. Mancas T. McCracken .
T. San Andres LS L. Simpsen T. Gallup T. Ignacio Otzte
T. Glorieta 1386, T.McKee Base Greenhom T. Granite
T. Paddock, T. Ellenburger T. Dakota T
T. Blinebry T. Gr. Wash T. Morrison T.
T. Tubb T.DelawareSand___ T Todilto T.
T. Drinkard T. Bone Springs T. Entrada T.
T. Abo 5396 _ T.kgrrou 10016" T. Wingate T.
T. Wolfcamp 6593' T T. Chinle T.
T. Penn T. T. Pexmuain T
T. Cisco (Bough C)___7816' _ T. T. Pern "A” T

OIL OR GAS SANDS OR ZONES
NG, L, fOML..eeaneaneencrinansscananens L« U NO.3, ffOML ciiieeniensiamcceerennees 1« T
[0, 2, fAOM..cevrirnnceirennesiannnnns o+ FO PO UT NO. 4, fIOML eaeeeeererreieneennennnnnes L+ RN

IMPORTANT WATER SANDS
Inciude data on rate of water inflow and elevation 1o which water rose in hole.

NG, 1, fTOML.ccecaenrerreeareneneenessecsssrrsssnnsanas B0t usmeesseiannconrnesasnssnnnesnecssonsanmsmnns FOBL o vereramen s ccecsar e eeeeanes
NG 2 fTOML s evicsereeescesssanesesssessmmnennnnss e eeiniresareistisarananencasnssrerusnsnnensoss fRt e erercastteimtnnnnsaasrsrsttmsmeannanss
NO. 3, HOML.ccrreeeermnseseesnmnressssseoseesensossres 1+ O (.- SO SRUR
LITHOLOGY RECORD (Attach additional sheet if necessary)
Fom To in Fot Lithology From To i Feet Lithalogy

0% 4007 400’ | Surface rock, Anhydrite
400 69001 6500' | Dolomite, Chert, Sandstc e, Shale
£5001 7300/ S00' | Limestone, Shale, Chert
76001 8500y 700'| Dolomite, Shale
85007 96G0T 1100' | Limestone, Shale
9600110200 600' | Limestone, Sandstone, Ch

o

rt, &|Shale







APPENDIX 2.0-3

SUNDRY NOTICE FOR PLUG AND ABANDONMENT,
FORM C-103
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L sweorNewMeico  APPENDIX 2.0-3 -

asaub;:plrgpncumzu Energy, Minerals and Natural Resources Department :::'l;g.xl-?‘ss
Distnct Office HOOGHSER .. N DIVISION
P.Q. Box 1980, Hobbs, NM 83240 A LOH“ TONSEP%VB}:H[%F DIVISION WELL API NO.
— e . 30-015-27592
P.O. Drawer DD, Artesia, NMY i!ﬁﬂp i F: Hﬁl’l@ F&@JGW Mexica §7504-2088 5. Indicate Type of Lease
starcl  me (O

IWORioBde..Anac.NM 87410 dSqud&.Gul.a.uNu.

SUNDRY NOTICES AND REPOATS ON WELLS AZ?Z%?ZQZZ%%%%ZQ%V/

( DO NOT USE THIS FORM FOR PROPOSALS TO DRILL OR TO DEEPEN OR PLUG BACK TOA Lezse Nam .
DIFFERENT RESERVOIA. USE *APPLICATION FOR PERMIT ™ or Uit Ag Name
(FORM C-101) FOR SUCH PROPQOSALS)

T Type Vel : ;
vir [ v i arrER .Chalk BIuff 31" State
1 Name of Operator : & Well No.

Mewbcurne 0I1 Company
3. Address of Operator 9. Pool mame or Wildaa

P. 0. Box 5270 ; Hobbs, New tMexico 88241 I1linois Camp Horrow, North

4. Well Location
UsitLeder Q0+ 2310  Feet From The East Lios and ___ €GO’ Feet From The SOUth Lie

'p 178 nge 28E NMFM Eddy

Check Appropnatc Box to Indicate Nature of Notice, Repor, or Other Data

NOTICE OF INTENTION TO:; - SUBSEQUENT REPORT OF:
PERFORM REMEDIAL WORK ] PLUG AND ABANDON * (] | memeoumL work (0 aureAnG casma O
TEMPORARILY ABANDON  [] CHANGE PLANS [ | commenceprumcorns. [ e ano asanconvent Il
PULLORALTER CASING  [] CASING TEST AND CEMENT Jos {_]
OTHER: (1 | omver: l

12 Descnibe Proposed or Compieted Operations (Clearly staie ol partinent desaily, and $iva pertinens dates, including estimared dote o sianing any proposed
workj SEE RULE 1103,

9-9-93: Orilled 8 3/4" production hole to a T.D. of 10,200' K.B. PRan electric logs and
evaluated well.

9-10-93: Decided to plug well. Received verbal permission from like Stubblefield w/NMOCD
cffice in Artesia to plug well. Placed cement plugs at following depths:

45 sacks of Class "H" Neet @ 9734' 40 sacks of Class HH" Negt @ 44

45 sacks of Class "H" Neet @ 8523 10 sacks of Class "H" Neet From
55 sacks of Class "H" Neet @ 7866'  30. (5 oirface.

45 sacks of Class "H" Heet @ 0648’ RTg released @ 7:00 M, 9- 11-93
45 sacks of Class "H" Neet @ 5320 Installed dry hole marker.

45 sacks of Class "H" Neet @ 3734'
65 sacks of Class "H" Neet /2% CaIC'I2 @ 2605'. 1J0C 4 hours. Tagged
top of cement plug @ 2350'.

Therchy certfy that the 1aformation sbova i corapltis to Uis best of my inowledga sad bedief.
sianaTURE L , el e me_ Driiling Superintendent ,.. Sept. 13, 1993
TYPR GR PRINT HAMR TELEPHONE MO,
{This spacz for Slate Use)

. AT =t b K-y
APPROVED 8 Y M&ML\;‘M— mz _Fretd ero. | DATR ﬁinf i

CONDITIONS OF APPROVAL, [F ANY:
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FORMATION FLUID ANALYSIS
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JMMMMRACEANALYSI& Ine AL

#/0% Abgideen Avatwe, Sulte 3
472% Ripluy Avenua, Suite &

Soptember 18, 1998
Recaiving Date: 08/01/98
Suample Type: Weter
Project Ne: NA

Projact Location: Wastewnter Welis - Artesia

Libbock, Texps 76424
2l poso, Taxps 79922  BHHeEBHe443
F-Mail, tabAIRradsanalysis.con

ANALYTICAL RESULTS FOR

NAVAJQ REFINING
Attention: Darredl Moors

501 E Main

Artesia, NM 83210

ROOM TEMPERATURE

BIDeI7R1ZE  HIG#73441296
915058343443

PAX B0R=734 1290
FAX 915058504044

Sampling Date: ¢7/31/88
Sampie Condltion; 1 4 C
Sampia Received by: MS
Project Nama: NA

NO3-N* 758 TOS FLUORIDE CHLORIDE SULFATE
TA# FIELD CODE (mgiL) (mg/L) (mg/L) (/L) (mg/) (mp/L)
T103511  UpperZona <10 46 16,000 37 8,500 1,800
T103942 Lowor 2one <10 170 33,000 26 19,000 2200
T103984 Upper Zone 11 <10 230 #,080 10 3,000 1.200
Icv 4.8 e —- .07 12 12
Ccov 48 - — 0.54 12 12
RPO 4 8 [ (] 1
% Extraction Aceurscy 85 - — 104 85 9
Y, instrumant Accuraey ar - S8 97 96 098
REPORTING LIMIT 10 -— _— 0.1 0.5 05
PREP DATE OB/08/98 08/0uied Da/08/99 0R/0708 Qamens 08/06/98
ANALYSIS DATE 08/06/98 pancoies 08/08/88 08/07/8 OAKE/sE OAM06/M8
ALKALINITY SPECIFIC SPROIFIC
(mgL as CuCod)  GRAVITY CONDUCTANCE pH
HC03 CO3 {g/mL) {UMHOS/cm) {s.0.)
T103011 Upper Zone 1,400 <10 1.018 27,000 78
T103012 Lower Zona 1,000 <«1.0 1.034 62,000 8.1
T103994 Upper Zone 1:1 410 L] 1.000 13,000 as
TouY; 1,100 1,100 - 1,306 70
cCV 1,130 1,080 - 1,287 7.0
RPD 1 1 0 1 0
% Extractioh Accuracy - - - 94 -
% Instrumant ACCUMacy M M — 96 100
REFORTING LIMIT — — - —
PREP DATE 02/11/98 08/08/98 08/07/98 0/00/00
ANALYSIS DATE 08/11/08 0RIC8/AD 0ann7os oa/0ess
*NOTE: Qut of holding time for NO3-N.
METHODS: EPA 150.1, 300.0, 180.2, 180.4, 340.2, 120.1, 310.1, ASTM 0854-92,
CHEMIST: pH/TSS: BP NC3-NFLUORIDE/CHLORIDE/SULFATE/SPECIFIC GRAVITY: J&
TDS/SPECIFIC CONDUCTANCE/ALKALINITY: RS
NO3-N SPIKE, 128 NO3-N. NO2-N CV. 5.0 mg/L NO3-N.
FLUORIDE SPIKE: 1 FLUORIDE, FLLORIDE CV: 1.0 my/l. FLUORIDE.
CHLORIDE SPIKE: 3125 my'L CHLORIDE. CHLORIDE CV: 12.8 CHLORIDE,
SULFATE SPIKE: 312.5 mg/L SULFATE. SULFATECV' 128 SULFATE,
G-ré-%4

Director, Dr. Blair Leftwich

DATE



UMMULMIRACEANALYSIS, INC MLLJMM!M“UJ

K0! Aberdean Avanue, Suile 3
4726 Riphey Avarrue. Suita A

Saptambaer 18, 1998
Recaiving Dste; 0B/01/68
Sampie Typa: Watwr
Projost No: NA

bubbock, Texeg 73428 0037841206  S{Ge704e17H
£ Pozo, Tenss 79822 BEGeSE3e3LAR

E-Mail, tabtptraraanalysis com

ANALYTICAL RESULTS FOR

NAVASO REFINING
Atiention: Darmsll Moare
501 E. Main

Artesia, NM 38210

Project Lacation: Wastowatar Wells . Artesia
ROOM TEMPERATURE

Ji5eSRIe344]

FAX 80670401290
Fax 31598854244

Sampiing Date; 07/31/98
Sampte Condition: { & C
Sample Recsivad by. MS
Projact Name: NA

NOJ-N* 739 TDS FLUORIDE CHLOMIDE SULFATE

TA# FIELD CODE (mgh) (mgL) (mg/L) (mg/t) {mgi.) {mgA.)
T103063 Upper 2ona 1.1 <10 580 11,000 14 5,000 1,400
icv 48 - -— Q.97 1 12
cecv 48 - e 0.54 R | 12
RPD 4 e 8 4 5 1
% Exiraction Accutdcy 85 e - 104 83 o0
% instrument Accuracy o7 v 08 g7 9 98
REPORTING LIMIT 10 — — 0.1 05 0.5
PREP DATE oB/06:08 0a/08/98 08/00/88 08.07/08 081098  QBAG/AB
ANALYSI8 DATE 080898 08/0a/e8 08/0698 08/07/98 oA/10/08  CR/08A8

ALKALINITY SPECIFIC SPECIMC

(mg/l ea CaCol) GRAVITY CONDUCTANCE pH

HCOd CO3 {g/mL) (UMHOS/em) {a.12)
T103002 Upper Zana 2:1 700 <«<1.0 1.010 16,000 8.2
oV 1,100 1,100 — 1,390 70
cev 1,130 1,080 - 1,387 1.0
RPD 1 1 1 Q
% Extractian Accuracy S — 88 -—
% instrumsnt Acturscy g m - 79 100
RRPORTING LIMIT —_— —-— amn —
PREP DATE 08/11/88 (8/08/08 0798 08/09/88
ANALYSIS DATE 08/1108 03/00/98 QBT 08/00R8
*NOTE: Out of holding time for NOI-N,
METHODS: EPA 150.1, 300.0, 160,2, 180.1, 340.2, 120.1, 310.1; AGTM D854-92,
CHEMIST: pH/TSS: B  NGA-N/FLUORIDE/CHLORIDE/SULFATE/SPECIFIC GRAVITY! JS

TDS/SPECIFIC CONDUCTANCE/ALKALINITY: RE
NOA-N SPIKE: 128 mall. NGO3:N, NO3-N CV: 5.0 mg/L ND3-N.
FLUORIDE SPIKE: 10 mgA. FLUORIDE. FLUORIDE QV: 1.0 mg/L FLUORIDE. SN
CHLORIDE SPIKE: 1,2 n.gzﬂ. CHLORIDE. CHLORIDE CV: 12.% CHLORIDE.
SULFATE SPIKE: 3125 ULFATE. SULFATE CV: 12.5 ma/l SULFATE.
é Fre-58

Diractar, Or, Blair Loftwich

DATE



MLMMJU., Il TracEANATYSIS, Tnc Ul U,\UMMLMUJ

0707 Aberdeen Aveswe, Suite 3 (ubbntk Toxas 73474 BUDS3I7ERIZ95  B08e73Me1208  FAX BDG*794 #1258
4725 Riplay Avanye, Suite A Ei Pape. Toxgs 79022 58G#5883403  S15458Ge3443 AKX 91505054044
E-Muil. labBtrazeanalysis cam

ANALYTICAL RESULTS FOR

NAVAJO REFINING
Septamber 16, 1683 Attention: Darreil Moors Sampilng Dater. 07/31/98
Recelving Date: 08/01/98 501 E. Main Sample Condilion: | &
Sample Type: Water Artesia, NM 88210 Sampie Rocaived by: MS
Project No: NA Project Name: NA

Project Location: Waatewster Wells - Artesia
ROON TEMPERATURR

NOZ-N* TSS TDS FLUORIDE CHLORIDE SULFATE
TA¥ FIELD CODE (mg.) {(mg/L) (mgL) (mglL) (mgA} (mg/L)
T102896 Upper Zona 12 <10 320 6,000 24 2,600 880
T103698 Lower Zone 2:1 <10 530 21,000 13 14.000 1,700
T103997 Lower Zons 4:1 <10 430 18,000 20 12,000 1,500
T103058 L.ower Zone 1:2 <10 240 14,000 x| 13.000 1,100
Icv 48 e —_ 0.87 12 12
cov 48 - e 0.04 12 12
RPD 1 0 8 8 1 4
% BExtraction Accuracy 106 - - 104 3¢ 108
% Instrument Accuracy g7 — 88 14 7 97
REFORTING LIMIT 10 —_— - 01 08 05
PREP DATE LTl 08/06/08 08/06/38 DBz C8/C8/48  OA/DS/08
ANALYSIS DATE 08/08/98 Cex08/88 08/08/08 08/47/38 OXTE/98 (806198

ALKALINITY SPECIFIC SPECIFIC
(mg as CaCo3) QRAVITY CONDUCTANCE pM
HCO3  Co3 {/mb) (uMHOSG/em) (s.u.)

T103806 Upper Zone 4:2 M0 4 1.010 8,300 8.6
T103006 Lowar Zons 2:1 §70 «t1.0 1.018 44,000 8.2
T103897 Lower Zone 1.1 840 2.0 - Lo 34.000 8.4
T103008 Lewar Zona 1:2 370 10 1.008 20,000 X
cv 1100 1,100 —_ 1,396 7.0
ccv 1, 130 .oeo -— 1,387 7.0
RPD v} | 0

3% Extraction Accuracy — - a8 —

% fnstrumant Accuraty 91 81 - 88 100
REPORTING LIMIT . e . — -
PREP DATE (38/11/08 08/08/98 a078eS 08/09/98
ANALYSIS DATE 08/11/98 080898 08/0788 0%/09/90

*NOTE: Out of hoiding time for NO3-N.

METHODS: EPA 180.1, 300.0, 160.2, 180.1, 340.2, 120,1, 310.1; ASTM DB54-82,

CHEMIST: pH/TSS: BF NO&WFLUOR!DE!CHLONDE!SULFATE!SPECIFIC GRAVITY: J8
TDS/SPECIFIC CONDUCTANCE/ALKALINITY: RS

NO3-N SPIKE. 128 ND3-N, NO3-N CV: 5.0 mo/L ND3-N.
PLUGRIDE sPiKF. FLUORIDE. FLUDORIDE GV 1.0 mg/L FPLUORIDE.
SHLORIOE SPIKE: 312 CHLORIDE, CHLORIDE Cv: 12.5 mp/L CHLORIDE.
SULFATE SPIKE: 312.8 SULFATE, AULFATE CV: 12,6 my/l. BULFATE.
P-r6-TP

Director, Dr. Blair Leftwich DATE



M“JJLMMLMZ[‘RACEAMLYSIS, I NCJWJ_LMMMMUA

6701 Aberdeen Avanue, Suda
ATIE Hipley Avgrug, Syite A

September 15, 1558

{UNDOTK, Toxak 73424 £00e378%1299 80H794e1296  FAXBOGA?34e1238
Bl Posp, Texus 73922 BBBeBBe344d 915658503443  FAX 915+505+ 4944
Evil; lat@tracaanalysis com

ANALYTICAL RESULTS FOR

NAVAJIO REFINING
Attantion: Darrefl Moare

Sampling Date: 07/34/58

METHODS; EPA 150.1, 300.0, 160.2, 180.1, 340.2, 120.9, 310.1; ASTM DB54.92,
CHEMIST: H/ITSS: B8P NO-N/FLUORIDE/CHLORIDE/SULFATE/SPECIFIC GRAVITY: J8
TDS/SPECIFIC CONDUCTANCE/ALKALINITY: RS

NO3-N SPIKE. 123

NO3-N.
FLUQRIDE 3PIKE: 1 WLFLUORIDE.
280 m

CHLORIDE SPMKE: 1,

CHLORIDE,

SULFATE SPIKE: 1,260 SULFATE,

Directar, Dr. Blair Leftwich

NO3-N GV: 8,0 mgit. NO3-N.
FLUORIDE GV: 1.0 mg/L. FLUORIDE.
CHLORIDE CV: 12,5 meyL CHLORIDE.
SULFATE OV: 12.8 mg/l. BULFATE,

f—f"" 7’
DATE

Receiving Date: 08/01/08 501 E. Main Sempie Condition: 1 & C
Sampla Type: Water Artasia, NM B8Z10 Sampie Recelved by: M3
Project No: NA Project Nams: NA
Project Location: Wastowater Weilo - Arloala
After 16 hours & 130 °Fr
NOLN* TSS TDR FLUQRIDE CHLORIDE SULFATE
TAR FIELD CODE (mg/L) (mg/L) (mg/L) {mgA) (mgAL) (mait)
T103911 Uppar Zone <10 3200 17.000 27 7.200 1.800
T103042 Lower Zona <10 4,040 38.000 20 22,000 2.100
T103993 Upper Zone 2:1 <10 1.000 11,000 12 49,000 1,300
Qv 4.7 v — 0.97 11 12
CCv 4.7 ~ —_ 0.98 11 "
RPD 3 3 1 1] 5 ¢
% Extraction Accuracy 105 " - 100 93 140
% Inatrurnant Accuracy 96 — 101 97 93 a7
REPORTING LIMIT 10 - -— a.1 0.5 0.5
PREP DATE 08/28/98 08/12/08 08/10/98 Q8298 08/10/84 08/10/98
ANALYSIS DATR 08/25/88 08/12/98 08/10/98 08/12/98 08/10/98 081098
ALKAUNITY SPECIFIC SPECIFIC
{mg/, 38 CaCod) OGRAVITY CONDUCTANCE pH
HCO3 CO3 (gimL) {uMHOS/om) {o.u)
T103911 Uppar Zone 720 38 1.018 21.000 a.é
T103012 Lowsr Zone 570 8.0 1.038 84,000 8.4
T103993 Upper Zone 2.1 480 24 1.016 18,000 LX:}
Icv 1,080 1,100 -— 1,335 7.0
cev 1,040 1,120 — 1327 1.0
RPD 1 1 0 2 0
- % Extraction Accurdey — - 04 —
% Instrumant Aseuracy 80 80 - 94 100
REPORTING LIMIT - e — - _
PREP DATE Ob/ 14788 04/11/08 o8/10/98 o/12/98
ANALYSIS DATE Q8/14/98 08/11/08 oA/10/93 08/12/98
‘NOTE: Outof time for NO3.N.



UJLUJUMMJJ Il TrRACEANALYSTS, INCMMM L

67Q1 Aberdaon Avsnug, Suite 3 Lubboek. Toxes 70324 BOOS37801296  RomerSdeiydh  EAX MOT?AHZS
4725 A nicy Aven s8, Suite A bidann, Tange 70922 G80e52083243 QINeaRRe44]  FAX 9t5aN§Badid
E-Mail labi@rrzcennalysiv.oun
ANALYTICAL RESULTS FOR

NAVAJO REFINING
Septambar 16, 1948 Attention: Darrell Moore Sampiing Date: 07/31/38
Receiving Date; 08/01/08 §01 £, Main Ssmple Condition: 1& C
Sampls Type: Walsr Artaaia, NM 88210 Sample Received by: MS
Project No; NA Project Name: NA

Project Location: Wastewater Wells - Arteals
After 16 hours § 130 °p

NO2-N* 168 TDS FLUORIDE CHLORIDE SULFATE
TA# FIELD CODE (mgh) (mg/L) (mgiL) (myiL) (mg/} (mgiL)
T103994  Upper Zone 1:1 <10 370 8,700 17 3,500 1,100
T1039%5  UpperZone 1:2 <10 300 8,500 24 2.400 880
T103996  LowerZone 211 <10 300 27,000 12 14,000 1,800
ey 47 — - 0.97 1 1
cev 47 - -~ 0.06 14 1
RPD 3 3 t 0 2
% Extraction Accuracy 105 — - 100 g2 L ag
 Instrument Accuracy ) -— 101 et a3 85
REFORTING LIMIT 10 - - 0.4 05 0.5
PREP DATE 08/26/98 08v12/98 08/10/98 08/12/88  O810/98  08/10/98
ANALYSIS DATE 08/268/08 08/12/08 08/10/98 0871208  08/10/88  08/10/98

ALKALINITY SPECIFIC SPECIFIC
(WLMW&) GRAVITY CONDUCTANCE pH

HCO3 (g/mt) {uMHOQE/em) {a.u.)
T103004 Upper Zones 1:1 520 5% 1.012 14,000 87
7103886 Upper Zone 1:2 376 20 1.004 11,000 9.0
T103898 Lower Zone 21 430 80 1.021 48,000 85
Icv 1,080 1,100 —_ 1.336 1.0
cev 1,040 1,120 - 1,327 7.0
RPD 1 1 0 2 0
% Extraction Acovraoy - - - 84 -
% Instrurment Acturacy 8 90 — 94 100
REPORTING LIMIT - — - —
FREP DATE 08/14/193 08/11/98 08/10/08 08/12/08
ANALYSIS DATE 00/14/98 0a/11/98 {81099 oa/12/08
*NOTE: Out of time for NO3-N,

*NOTE: m Sulfate splkes % Extraction Accuracy low. LRB spikes % Extraction Acouracy
usad dus to matrix difficulties. LRS spikes in ran

METHODS: EPA 180.1, 300.0, 160.2, 180.1, 340.2, 1201, 31 1 ASTM D842,

CHEMIST: pHITES: 8P NG&NIFI.UORIDE:‘CHLORIDE.’SULFATEISPEGIHO GRAVITY: 43
TOS/SPECIFIC CONDUCTANCE/ALKALINITY: RS

NOI.N SPIKE: 125 mu/l NO3-N. NO3-N CV: 6.0 mgrt NO3-N.

- FLUQRIDE SPIKE: 10 FLUORIDE. FLUORIDE CV: 1.0 mg/L. FLUORIDE.
<HLORIDE SPIKE: 312, CHLORIDE, CHLORIDE CV: 125 CHLORIDGE.
SULFATE SPIKE: 312.8 8ULFATE. BULFATE CV: 12.3 mg/L SULFATE.

L ] )

Director, Dr. Blair Leftwich DATE
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CEANALYSIS, INCMJJJLMULM

6701 Abordaan Avanue. Suie 3 Lusbook, Texgs 79424 800037601296 BlGe734e 1788

4728 Rlpley Awenue, Suite A kI Pans, Toxas /URJ2  BBHaS533e3443

Sepiember 16, 1688
Recelving Date:; 08/01/08
8ample Typs: Water
Project No: NA

FAX ARe734% 1754

9ISe5E53443  FAX 3'5e80%wd

E-Mail. labtracesnalysis.com

ANALYTICAL RESULTS FOR
NAVAJO REFINING
Attention: Darreld Mocre

501 E. Main

Artaglm, NM AR210

Project Location. Wastewater Walls - Artesis
After 16 hours § 130 °F

Sampling Date: 07/31/98
Sampla Condition: 18 C
Sample Recaived by: MS
Project Name: NA

NO3-N* T8 TDS FLUORIDE CHLORIDE SULFATE
TAR FIELD CODE (mg/L) (mgA.) (mg/L) (mg/l) (mglL) (rmgil)
T103987 Lower 2one 11 <10 180 22,000 15 11,000 1,500
T103990 Lower Zoha 1:2 =10 340 15,000 22 7.100 1.000
icv 4.7 e — 0.87 1 1
ccv 4.7 e - 0.88 1 12
RPD 3 1 0 1 1
% Extrachion Acowacy 105 - - 100 91 83
% Instrument Accuracy ] - 101 97 84 a7
AEPORTING LIMIT 10 — — 04 0.8 0.5
PREP DATE 08/28:98 QBH12/08 OB 08/12/8 08/10/98 08/10/08
ANALYSIS DATE 08/20/08 08/12/98 oaM10/98 0ar12/48 08/10/08 08/10108
ALKALINITY SPECIFIC SPECIFIC
(mg/L as CaCo3) GRAVITY CONDUCTANCE pH
HCO3 co {gp/mL) {(UMHOS/em) {8.u.)

T103997 Lower Zone 131 340 22 1.042 37.000 a.8
T1039498 Lower Zone 1:2 o 18 1.000 28,000 ¥}
Icv 1,000 1,300 — 1338 7.0
ccv 1,040 1,420 — 1,327 1.0
RPD 1 1 Y 2 0
% Extraction Accuracy — - 9% s
% {nstrument Acturacy 90 €0 - 34 100
REPORTING LIMIT T — — - -~
PREP DATE Q8/14/98 08/11/08 Q8/10/a8 oN/12/58
ANALYNIS DATE 08/14/98 0&/11/08 08/10/99 08/12/98

*NOTE: Out of holding time for NO3-N.
METHODS: EPA 180.1, 300.0, 180.2, 180.1, 340.2, 120,1, 310.1; ASTM DB54-92.

CHEMIST: pH/T8S: BP

TOS/SPECIFIC CONDUCTANCE/ALKALINITY: RS

NO3-N SPIKE: 125

¥LUORIDE SPIKE: 1 mgt‘;#L FLUGRIDE,

SHLORIDE SPIKE: 62.5
SULFATE SPIKE: 02.5 mg/

CHLORIDE.
ULFATE.

Director, Dr. Blalr Laftwich

NO3-N/FLUORIDE/CHLORIDE/BULFATR/SPECIFIC GRAVITY: J8

NO3-NCV: 5.0
FLUORIDE CV: 1.0 mg/l. FLUORIDE,
CHLORIDE CV: 126
SULFATE CV: 12.5

NO3-N,

CHLORIDE.
SULFATE.

PV L d 4
DATE
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APPENDIX 2.5-2

PACKER FLUID CORROSION INHIBITOR

ENVIROCORP ¥



APPENDIX 2.5-2

TECHNI-HIB™ 370 UNIGHEM

A Division of By Bervicos Company

PRODUCT BULLETIN

DESCRIPTION: TECHNI-HIB 370 is a cationic blend of water scluble, film forming comosion inhibitors,
formulated for use in water, and water/oll systems.

USES: TECHNKHIB 370 is recommended for the inhibition of corosion caused by carbon
dioxide, hydrogen sulfide and bacterial deposits. TECHNI-HIB 370 has been
daveloped for use in water floods, brine disposal operations, produdng oll wells with
8 high water-to-0if ratio and gas transmission lines. TECHNI-HIB 370 also has
excallent solubility and dispersibility for use under static conditions such as packer
fluids.

APPLICATION: 1. TECHNIHIB 370 should be fed continuously with a chemical injector for all
surface applications.

2. For gas transmission lines, TECHNI-HIB 370 should be injected with a spray
nozzle or atomizer. The use concentration is normally 10-60 ppm. Gas
transmission fines will require Y4 pint fo 1 quart per 1 MM cubic feet of gas.

3. Optimum treatment Is determined by monitoring with comosion coupons,
elecironic instruments, or iron/ manganese ¢ounts.

4. For use as a packar fluid inhibitor, TECHNI-HIB 370 should be mixed with
fresh water or brine at a rate of 1/4% to 1% of the fluid volume.

TYPICAL
PROPERTIES: Spedfic Gravity @ 60°F 0.98
Pounds Per Galicn @ 50°F 7.97
Pour Point -5°F
Flash Point 98°F
pH 6-7
SOLUBILITIES:
Frash Water Soluble
2% Brne Soluble
15% Bring Dispersibie
Crude Qil Insolubie
Appearance Clear Amber Licudd
HANDLING: WARNING! FLAMMABLE. Keap away from heat, sparks, and open flame. Keep

container closed when not in use. Do not breathe vapors, use with adequate
ventilation. Avoid contact with eyes, skin, and clothing. Refer to Matarial Safety Data
Sheet for aaditional information and first aid.

PACKAGING: TECHNI-HIB 370 is sold in 55-gellon drums and builk.

3/92
8701 New Trabis Ditve, The Woodiande TX 77381 Office (713} 3624309  FAX: (713) 383-7568
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MATERIAL BSBAFETY DATA SHEERT PAGR b S

Product Mame: TRCHNI-HIB 370
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UNICHEM Emargency Telephone 505-393-7751
A DIVISION OF BJ BERVICES CO. Pravicus Varsion Dateg 8/21/93
707 N. LBECH Date Prapared 10/01/96¢
HOBBS, NM B8241-1499 Veraion: 0000005

Product Name: TECHNI-KIB 370
Trade Name: Corrosicn Inhibitor

Chemical Description:
Proprietary blend of cationic compounds

ot e e o g o ot bre B o B e ek e ke dmh W e e Ah RS A L L s ek AN A A e e

Component Name % ¥ Raoge
isopropyl alcchol 00067-63~0 <« 25%
methanol 00067-S6-1 « 5%

Freezing Poinkt: 2 Deg.F.
Boiling Point, 760 mm Hgy: appx 150 Deg.F

Spacific Gravity(H20s1) : 0.956 Solubllity in water: Complete
Appearance and Odox: Clesr amhear liquid; pungent odor.

Flash Point (Test Metbod): 98 Deg.F TCC

Extinguishing Media
C03, dry chemical, water spray or fog, or foam. Use water to
Keep containers cool. Isolate "fuel” supply from fire.
Contain fire fighting ligquids for proper disposal.

Special Fire Fighting Procedures

Do not entar confined fire gpace without proper personal
protective aguipment including NTOSH approvad salf-contained
breathing apparatus with full facepisce opersted in the
positive pressure demand mode. Do oot inject a solid atream
of watar or foam into hot, burming pools; thias may cauge
splattering and increase fire intensity. Evacuate perscmnel
to a safe area. Keqp unnecessary pacple away.

Omusual Fire and BExplosicn Hazards

This material ig volatile and readily gives off vapors that
may traval along the ground or be moved by ventilation and
igmited by pilot lights, other flames, sparks, heaters,
smoking, elaectrical motors, atatic ddascharge, or othar




MATERIAL SAFETY DATA OGHERT PAGE 2

Froduct Hame: TECANI-BEIB 370

Y T LT & L LT N R Py g R R WL = e Pk o o e s e e - -

Section: 04 FIRE AND BXIFLOSION SAZARD DATA CONTINUED

ignition scurces at locaticms distant from material handling

point. Never use welding or cutting torch om or near drum
(even empty) because product (even just residue) can ignite
explosively. Containers may exploda from internal pressura
if confined to fire, Keep containers cool. Keep unnecessaxy

peocple away.

Bffacts of Overexposure

Eye Contact: the liquid is ifrritating to the eyes and
produces intense scinging and burning. If not promptly
removed, may cause aye damuge. :

8kin Contact: rapaated or prolonged contact with the skin
may cause irrication and dermatitis.

Inhalation: vapors may cause irritaticn of the eyea, nose,
and throat. Prolonged exposures may cause ODIused,
haadache, dizziness, unconsciousness, cardiac depression,
optic complications and death.

Ingestion: can osusea burning of the gastrointestinal tract,
nausea, vomiting, bleeding, N5 depression, hemolynis,
blindness and pulmonary damage. Can be fatal.

Chronic Exposure: Por methanol, chronic poisoning from
repeated exposura has been manifested by conjunctivitis,
hmadache, giddiness, sleepleasness, gastric digturbances

and failure of vision.

Basxgency snd First Add Proceduzraes

EKIN

Wash with scap and water. Remove contaminated olothing and
launder contaminated clothing before reusa. Get medical
atzention if redness or ilrritation developse.

E¥5S

Flugsh eyes immadiataly with large amounts of water for at
leaat 15 minutas. Lift lower and upper lids occasionally.
Gat medical attentioen.

JTHEATATION
Ramove vietim to frash alr. Give artificilal respiration if

not breathing, If breathing is difficult, administer oxygen.
Keap person warm, quiet and get medioal attention.

INGESTION
Call a physician immediately. Give viatim a glass of water.
Do MOT induce vomiting unless insecructed by a physician or
poison control center. Wever give anything by mouth to an

unconacious person.

—————



MATERIAL SAFETY DATA SHEERT PAGE k|

Product Nome: TECHNI~HIB 370

Section: 06 REACTIVITY DATA CONTIRURD
Stability -- Conditioms to Avoid
Nopa known
tibili Avod

Avoid contact with strong oxidizing agenta, strong alkalies,
and strong mineral acids.

Esxzardous Deconmposition Products

Thermal decompogition or combustion may produce smoke,
carbon monoxide and carbon dioxide.

Hazardous ization Y=Yan/N=No): B

Eazurdous Polymerization -- Conditioms to Avold
None

N T T T L L L L R R T PR Y N L R

Section: 07 SPFILL OR LEAK PROCEDURES

Steps to be Takem if Material is Zeleased ot Spilled
Eliminata scurces of ignition. FPerscons net wearing suitable
perscnal protective equipment should be excluded fxom area
of spill until clean-up has been completed. Bbut off acurce
of spill iLf possible to do so without hazard. Prevent macer-
ial from entering sewers or watarcourses. Provide adeguate
ventilation. Contain spilled matarials with mand or eaxth.
Racover wndamaged and miaimally contaminated material for
reuss or reclamaticn. Place all collectad matarial and spill
ahsorbents into DOT approved containers.

Advise authoritias. If£ this product is an EPA hazardous

substance (sea Sacrtion 10), notify the U.S.EPA and/or thae
National Response Centex. Additicnal notification purauant
to SARA Section 302/304 (40 CPFR 333} may also be required.

Waste Disposal Method
Treatment, storage, brangportation and digposal must be in

accordance with EPA or State regqulations under authority of
thae Rasourca Congervation and Recovery Act (40 CFR 2680-271).

Respiratory Protectiom

If workplace exposure limit{s) of product or any component
is axcesded, an NIOSH/MSHA approved air supplied respirator
ig adviged in absence of proper envirommental control. OSHA
regulations alco permit other NIOSH/MSHA respirators
(negative pressure organic vepor type) under specified
conditions. Engineering or administrative controls should
ba implemented to raduce exposurea,

Ventilation
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Product. Namea: TECHNI-HIV 370
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Baction: 08 SPECIAL PROTECTIVE INPOMATION CONTINURD

_____________ P R T

The use of wechanical dilution ventilaticn i{s recommended
whenever thig product ia usad in confined spaces, is heated
above ambient temperatures or is agitated. When applicable,
sufficient lecal ventilation should be provided to maintain
employee exposures below safe working limite (TWA's).

Protactive Gloveg
Neoprene, nitrile, polyvinyl alcohol (FVA), polyvinyl

chloride (PVC)

Eye Protection

Chamical splash goggles or face shisld in compliance with
OSHA regulationa is advised; however OSHA requlaticns alxo
permits safaty glasses under cartain conditions, The use of
contact lenses is not recommended.

Other Pyotective Equipment

Bye wash and safety shower

[ e L e W I P R L T TR T
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Precautions to be Taken in Bsndling and Storing

Avoid contact with ayes, skin or clothing. Avoid breathing
vapors or mist. Keep away frewt heat, sparks, and opan flames
and never use a cutting torch on or near container (even
eampty) or exploagion may rasult. Vapors may Lxavel to areas
avay from the work site and ignite.

Othar Precaunticnsg
Containers of this material may ba hazardous when smptied.

Since emptied containers retain product residues (vapor,
ligquid, and/or solid), all hazard precautions given in the
data sheet must be chgerved., Do not transfer o improperly
marked container., Do hot use pressuxe to empty container.
Do not cut, heat, weld, or axpose containera to flama or
other sources of ignition. Keep container closed, Use with
adagquate ventilation. Wash thoroughly after handling.
Containers should be grounded and bondad to receiving
container{s) when being emptied. Containars should not be
wached out and used for othar purposes.

FOR INDUSTRIAL USE ONLY
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Section: 10 REGULATORY INFORMATICNH
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Superfund Amendments and Reanthorization Act 0f 1986 {SADA) Title IIT
Section 302/304-%2 w Mﬂ !40 CHFR. 355)

SARA requlires emergency planning based en Threshold Planning
Quantitias (TPOS) and release reporting based on Reportable
Cuantities (RQs) in 40 CFR 355 {used for SARA 302, 304, 311
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Produaat. Name : TECANI-HIB 370

Bectian: 10 RRGOLATORY oN CONTINUED
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and 312). These values are subject to change and the
regulations should be consulted to verify ourrent statutory

requirementa.
Component® premsent in this product at a level which

could require reporting under the statute are:

Ooapenent: Nane »Q IPO I Range
*eNCHE**
Section 311/312 Chemical i i ts (40 C¥R 370)

The Superfund Amendments and Beauthorization Act (SARA) may
require submission of reports (chemical list, MSDS, Tier I &
Tier II) to the State Emergency Reaponse Comuissiom, Local
Emergency Rasponse Committee and the local fire department,
The SARA phypical and healrth harards related to this product

are:
X Acute Health Hazard _ Budden Release of Pressure X Fire
X Chronic Health Hazard _. Reactive

- of Toxlc Chemd 40 CFR 372)
This prxoduct contains the following toxic chemicals subject
to the reporting raquirsments of Section 313 of the
Emergency Plapning and Community Right-to-Know Aot of 1984
(40 CFR 372). This information should be included in all
MSDSs that are ¢opied and distribuced for this matarial.

Component: Name Qa8 g ¥ Bange
mathancl G0067-56-1 < 5%

CRHCLA, 40 CPR 261 AND 302
The Comprehensive Bnvironmental Response, Compensation, and
Liability Act of 1980 (CBRCLA) requires notification of the
Natiomal Responge Center 1-800-424-8802 cf any release of a
Hazardous Substanges equal to or greater than the reportahlae
quantities (RQs) listed in ¢0CFR 302.4. Values are given in
pounds for rhe component and not the mixture, if applicahle.
{These valueg are subject to change and the regulations
should be consulted to verify currant statutory levels.)

Coaponent: Hame CAS § CERCLA RQ
methanol q0067-56-1 5000

OGN Exposure Linits
Covponent Wama

imopropyl alcohol
TWA ppm: 400.0 TWA MG/M3: 980.0 STEL ppm: 500.0 STEL MG/M3: 1235.0

methanol
TWA ppm: 200.0 TWA MG/M3: 260.0 STEL ppm: 250.0 STEL MG/M3:r 325.0 Skin: X

National Fire Protaction Aguncy
2 Health 3 Firm
0 Reactive _____ Other
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Prodoot: Mama : TRCHNI-HIB 370

rd i Information
Proper 3hipping Name: Flammable liquids, n.0.8.
Hazard Class: 3 Identificaticom: UN1593

Packaging Group: §G III
Contains: methanol, isopropyl alechol
Hazardous Substance RQ: 100000# BEmergancy Response Guide Number: 128

Labala; Flammable liquid

Toxic Substances Cootrol Act {TOCA), 40 CPFR 263
Thisg product, or cowpopants if product is a mixture, ia/are
ligted on the Toxic Substance Control Act (TSCA) inventory.

- -

Section 10 information is to remain attached to the material
gafaty data sheet for this produot.

- -

While UNICHEM believes that the above data is corrxact,
UNICHEM exprassly disclaims lisbilicy for any losas or injury
arising out of the usa of this information or the use of any

materials designated.

END OF MBDS
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APPENDIX 2.7-1

CHRONOLOGY OF FIELD ACTIVITIES

Monday, July 6, 1998

Brian Rogers traveled to Artesia, New Mexico. Met with the drilling contractor during
move-in and rig-up. L&M's Rig No. 1 was moved in and rigged up the steel mud pits,

pumps, and substructure.

Tom Ball traveled to Artesia, New Mexico. Rigged up L&M's Rig No. 1.

Tuesday, July 7, 1998

Tom Ball arrived on site. Continued to rig up. Nippled up the blowout preventer and flow
line. The location had been prepared for the selected rig. A divided reserve pit, lined with
a 6-mil plastic and fenced, was complete. An extension was welded onto the 9-5/8 inch
surface casing with a rental 9-5/8" sow x 11" 3000 flange to the blowout preventer. A cellar

was completed with a rathole and mousehole.

Brian Rogers arrived on site. Continued nippling up the blowout preventer and flow line.
Went in the hole with Kelly to 40 feet. Did not tag cement. Filled the hole with water.
Picked up a Smith 8-3/4 inch FDSH+ (Journal Bearing bit with gauge protection) dressed
with 13-13-13-blank (Serial No. L.50625). Went in the hole. Attempted to test the hydril.
Test failed. Pulled out of the hole with the bit and drill collar. Closed blind rams and
attempted to test. Test failed. Ordered out a replacement hydril. Nippled down the flow

line and blowout preventers.

Wednesday, July 8, 1998

Tom Ball arrived on site. Replaced the ring gasket on the flange. Received the
replacement Hydril. Nippled up same. Tested casing to 1000 psi for 30 minutes. Test okay.
Started at 1600 hours. Picked up the bit and 13 driil collars. Tagged top plug at 374 feet.
Washed the cement from 374 feet to 445 feet.

Brian Rogers arrived on site. Went in the hole with 13 drill collars. Worked through the
cement plug at 445 feet. Tallied 4-1/2 inch drillpipe and went in the hole to 1620 feet.
0115 hours, closed the pipe rams and pressured up the well system to 750 psi at the
standpipe. 0115 hours, Test No. 1 at 750 psi. 0145 hours, Test No. 1 ended at 690 psi.
Pressure loss was -60 psi per 30 minutes. 0150 hours, Test No. 2 started at 900 psi. 0220
hours, Test No. 2 ended at 865 psi. Pressure loss was -35 psi per 30 minutes (-3.89%).
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Continued in the hole with the 4-1/2 inch drillpipe. Tagged the top of plug at 2188 feet
with 10 feet out on Joint No. 72 and no kelly. Picked up kelly and drilled cement plug to
2301 feet. 0700 hours, changed shifts,

Thursday, July 9, 1998

Tom Ball arrived on site. Drilled the cement to 2465 feet. Washed to 2521 feet. Ran mud
sweep. Totco survey was 1° at 2481 feet. Washed to 3543 feet. Survey at 3441 feet was

1-1/4°. Drilled 3543 feet to 3573 feet. Went in the hole to 4200 feet. Washed down the
bridges to 4440 feet.

Brian Rogers arrived on site. 1900 hours to 2200 hours, drilled to 4479 feet. Survey at 4432
feet was 1-3/4°. 2200 hours to 2400 hours, went in the hole. Tagged to the top of the
cement at 5092 feet. Drilled cement from 5092 feet to 5220 feet (128 feet). Washed to
5296 feet. Swept the hole clean and surveyed at 5277 feet, 4-1/4°. 0130 hours to 0300
hours, washed in the hole 5317 feet to 5785 feet. Tagged. Circulated hole for one hour
while moving the drill collar and drilipipe on the rack. 0400 hours to 0430 hours, drilled
cement from 5785 feet to 5840 feet (55 feet). Felt spotty. 0430 hours to 0530 hours, went
in the hole with the pipe to 6263 feet. Tagged hard. Picked up to circulate with the kelly.
The pipe stuck at 6240 feet. Rigged up the kelly. Circulated with full returns. Worked the
pipe. Mixed gelled pill for the sweep.

Friday, July 10, 1998

Tom Ball arrived on site. Pumped sweep while working the pipe 140,000 Ibs down to 40,000
pounds (pipe weight 115,000 pounds). Circulated heavy concentration of drilling detergent
around the drill collars. Did not free pipe. Pipe was stuck near the bit from stretch
calculations. Spotted 50 barrels of oil with 30 barrels around the drill collars. Worked the
pipe and moved 2 barrels oil each hour.

Brian Rogers arrived onssite. 1900 hours, pumped two barrels (20 strokes) and worked pipe,
40,000 pounds to 190,000 pounds. 1930 hours, the pipe was free. Circulated and rotated
the kelly down. Continued washing in the hole. 2015 hours, tagged hard cement at 6395
feet. Dnlled cement with *15,000 pounds WOB, 52 strokes per minute, 900 psi, 8.6 ppg,
45-second viscosity, 10.5 pH. Drilled to 6475 feet. Washed from 6475 feet to 6635 feet.
Tagged hard cement at 6635 feet. Drilled to 6650 feet. Washed in the hole to 6745 feet.
Spotted the gelled pill and swept the hole. Attempted to survey at 6705 feet. Failed twice.
Mud was too thick and would not allow the tool to be lowered into the well before setting,
Continued washing in the hole to 6808 feet. Mud was extremely thick. Jet mud to reserve
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pit and added fresh water to dilute. Rotated and worked the pipe while conditioning the
mud. Surveyed at 6768 feet, 3-1/2°.

Saturday, July 11, 1998

Tom Ball arrived on site. Continued to wash in the hole. Circulated and conditioned the
mud as the pipe was worked downhole. Washed to 7274 feet and circulated to thin the
mud. 1545 hours, tagged the cement at 7613 feet. 1545 hours to 1725 hours, short tripped
16 stands. No bridges or tight spots. 1725 hours to 1830 hours, surveyed at 7571
feet, 1-3/4°. 1830 hours to 1900 hours, drilled the cement at 7613 feet.

Brian Rogers arrived on site. 1900 hours, drilled the cement at 7613 feet. 2115 hours,
broke out of the cement at 7726 feet (113 feet). Continued washing in the hole. Mud
weight was 8.7 pounds per gallon (ppg), viscosity was 34 seconds, pH was 12, string weight
was 130,000 pounds. 0200 hours, washed in the hole to tag cement at 8293 feet. 0200 hours
to 0320 hours, drilled cement at 8293 feet to 8385 feet (92 feet). Conditioned mud with
SAPP and Desco, as needed. Added premix at suction while drilling. Set marker in the pit.
Did not observe loss of circulation or pit gain while washing to 8635 feet. Slowly regained
full returns. Circulated the hole clean. Spotted a 25-barrel (42 viscosity) gelled pill for
sweep. Mud weight was 8.9 ppg, 37 viscosity. Survey at 8604 feet was 1-1/4°.

Sunday, July 12, 1998

Tom Ball arrived on site. Installed an overflow for the reserve pit. Lined over flow with
6-mil plastic. Circulated the well clean. 1930 hours to 1330 hours, washed in the hole at
8635 feet to 9160 feet. 1330 hours, attained total depth of 9160.95 feet. 1330 hours to 1700
hours, circulated and swept the hole clean. 1700 hours to 1900 hours, short tripped 20
stands. No fill, bridges, or tight spots observed. 1900 hours, changed shift.

Brian Rogers arrived on site. 1900 hours to 2100 hours, circulated well and tallied seven
inch casing. 2100 hours to 2115 hours, spotted a gelled pill. 2115 hours to 2130 hours,
pumped gelled pill out of the drillpipe and into the bottom of the hole. 2200 hours, started
pulling drillpipe out of the hole. Strapped the pipe as it was pulled from the well. Survey
at 9160 feet was 1°. 2400 hours, moved in and rigged up Schlumberger. 0300 hours, pulled
out of the hole. Went in the hole with 9-5/8 inch casing cement bond log, gamma ray, and
casing collar locator logging tool to log 2548 feet to 400 feet. Correlated depths to the
gamma ray curve/casing setting depth on the Halliburton spectral density, dual-spaced

neutron log, dated September 8§, 1993.

| ENVIROCORP 8



Monday, July 13, 1998

Tom Ball arrived on site. Performed a fracture identification survey with gamma ray from
9144 feet to 4000 feet. Integrated the four-arm caliper survey from 9144 feet to 2555 feet.
Calculated the cement volume from the log and added 20% excess cement. Went in the
hole with drillpipe and broke circulation at 5000 feet and 7000 feet. Continued in the hole.

Good returns with no lost circulation.

Brian Rogers arrived on site. Set bit at 9115 feet and circulated the hole. Monitored
returns. Swept the hole with 100 barrels, 40-second viscosity gelled pill. Monitored returns.
Spotted a viscous gel pill at 9105 feet. Rigged up a lay-down machine. Pulled out of the
hole. Laid down drillpipe and drill collars.

Tuesday, July 14, 1998

Tom Ball arrived on site. Rigged up Bull Rogers' casing crews. Picked up a seven inch
packoff float shoe, Baker weld to the Bottom Joint No. 1. Ran two joints, float collar at
9007 feet and differential valve (DV) tool at 5498 feet. All equipment was Baker welded to
the pipe. Ran Joint Nos. 1-50, 29 Ib/ft N-80; Joint Nos. 51-84, 29 Ib/ft, P-110; Joint Nos.
85-259, 26 Ib/ft, P110. Torque turned and monitored each connection. 1550 hours,
positioned float shoe at 9094 feet. Circulated well and reciprocated pipe for one seven inch
casing volume. 1615 hours, dropped the ball and set a packoff float shoe at 9094 feet.
Moved in and rigged up Halliburton. Cemented 7 inch casing with 20 barrels of fresh water,
12 barrels of mud flush, 20 barrels of fresh water, 12 barrels of Super Flush, 20 barrels of
fresh water, and 600 sacks (171 barrels) modified Class H + 0.4% CFR-3 plus five pounds
per sack (Ib/sx) Gilsenite +0.5% Halad-344, + one 1b/sx of salt mixed at 13.0 ppg (yield
at 1.66 ft* per sack). Displaced with 150 barrels of fresh water and 194 barrels of mud, Did
not bump plug. Floats were holding. Dropped dart and opened the DV tool at 824 psi.
Circulated well with good returns throughout.

Brian Rogers arrived on site. Circulated through the DV tool for eight hours. Observed
42 barrels (142 sacks) of cement circulated to the surface. 0310 hours, pumped 20 barrels
of fresh water, 12 barrels of super flush, 20 barrels of fresh water, Mixed (103 barrels) 220
sacks interfill C (lead slurry) at 11.7 ppg, followed by 163 barrels (550 sacks) Modified Class
H + 0.5% Halad-344 + 0.1% HR7 + 0.4% CFR-3, + 5 Ib/sx Gilsonite + one Ib/sx salt
at 13.0 ppg. Released the closing plug and displaced with 210 barrels of fresh water.
Landed the plug and closed the DV tool with 3000 psi. Checked flowback. Okay. Tool
closed. Circulated 35 barrels (75 sacks) to the surface. Picked up 1 inch tremie line and
lowered to 20 feet (could not work past 7 inch collar) and cemented the 9-5/8" x 7" annulus
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with 20 sacks of premium cement containing 3% calcium chloride. Waited on cement.

Cleaned the mud pits.

Wednesday, July 15, 1998

Brian Rogers arrived on site. Waited on cement. Mud pits were clean. 1215 hours, slacked
off on casing and cut to remove the blowout preventers. 1500 hours, released the drilling
rig. Installed the seven inch Larkin Type R tubinghead. Returned the surplus mud
inventory and inspected 13 drill collars. Rigged down the drilling rig.

Thursday, JJuly 16, 1998

Brian Rogers arrived on site. Rigged down, moved out the drilling rig. Installed anchors
and stabilized the seven inch casing with cement and filled in the rathole and mousehole.
Delivered two 6-1/8 inch bits an coordinated completion operations.

Monday, July 20, 1998

Brian Rogers arrived on site. Moved in and rigged up Real Well Service's completion rig;
Star Tool Company's pump, tank, pipe racks, catwalk, power swivel, and tools; and Knight
Oil Tools' 2-7/8 inch, 6.50 1b/ft, N-80 work string. Purchased wellhead valves and fittings.
Picked up the 6-1/8 inch bit, sub, six drill collars, and x-over (BHA at 183.80 feet) on the
2-7/8 inch work string. Went in the hole to tag soft bottom at 5455 feet. Picked up and
pressure tested the well system above the DV tool at 5498 feet as shown below in Test Nos.

1 and 2:

Pressure Test No. 1 above DV tool at 5498 feet. Bottom of work string at 5450 feet:

Time Pressure AP

(hours) (psig) (psi)
1441 1580 -~
1446 1574 -6
1451 1571 -3
1456 1568 -3
1501 1565 -3
1506 1563 -2
1511 1561 -2

TOTAL -19 psi/
30 minutes
5
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Pressure Test No. 2 above DV tool at 5498 feet. Bottom of work string at 5450 feet:

Time Pressure AP

(hours) (psig) (psi)
1516 1559 -
1521 1558 -1
1526 1556 -2
1531 1555 -1
1536 1555 0
1541 1554 -1
1546 1553 -1

TOTAL -6 psi/
30 minutes

Washed in the hole to tag the top of the DV at 5498 feet. Drilled out the DV tool part
way, circulated the tubing clean, and installed the TTW valve. 1900 hours, shut down for the
night.

Note: Monitored the well system pressures using an Adalet digital pressure gauge (Catalog
No. XIHFGCXZ-54967) with an Iniex Certificate Rating No. EX88B103703U.

Pressure range was 0 to 2000 psig.

Tuesday, July 21, 1998

Brian Rogers arrived on site. 0700 hours, finished drilling out the DV tool. Went into the
hole to tag soft bottom at 8896 feet. Drilled and washed in the hole to 9004 feet.
Circulated the well clean. Picked up and pressure tested the well system above the top of
the float collar, as shown below in Test Nos. 3 and 4.

| ENVIROCORP N



Pressure Test No. 3 above the float collar at 9007 feet. Bottom of the work string at 8972

feet,

Time Pressure AP
(hours) (psig) (psi)
1405 1600 --
1410 1592 -8
1415 1588 -4
1420 1584 -4
1425 1580 -4
1430 1577 -3
1435 1575 -2
TOTAL -25 psi/ ,
30 minutes

Pressure Test No. 4 above the float collar at 9007 feet. Bottom of the work string at 8972
feet:

Time | Pressure AP
(hours) | (psig) (psi)
1440 1573 e
1445 1571 -2
1450 1569 -2
1455 1568 -1
1500 1567 -1
1505 1566 -1

i 1510 1565 -1
TOTAL -8 psi/
30 minutes

Monitored the well system pressures using an Adalet digital pressure gauge (Catalog No.
XTHFGCXZ-54967) with an Iniex Certificate Rating No. EX88B103703U. Pressure range
was 0 to 2000 psig.
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Pulled out of the hole. Laid down the drill collars. Cleaned out the rig tank and filled it

with clean fresh water.

Wednesday, July 22, 1998

Brian Rogers arrived on site. 0700 hours, went in the hole with a bit and scraper to 8823
feet. Reverse circulated bottoms up. Pickled the wellbore with six barrels 15% HCI
(inhibited) pumped down the tubing and up the casing. Displaced the well with an 8.7 ppg
brine water. Laid down 11 joints and tripped out of the hole. Secured the well for the
night. Loaded the storage tank with 500 barrels of 8.7 ppg brine.

Thursday, July 23, 1998

Brian Rogers arrived on site. 0600 hours, moved in and rigged up Wedge Wireline.
Performed a differential temperature survey from the surface to total depth. Performed a
cement bond log from 8997 feet to 135 feet. Cement bond log performed with 1000 psi
applied to the well system. Conducted a casing inspection survey from 8997 feet to the

surface. -

Friday, July 24, 1998

Brian Rogers arrived on site. Moved in and rigged up Wedge Wireline with eight 4 inch
retrievable cased-hole perforating guns. Perforated selected intervals at two jet shots per

foot as follows:

Run No. Feet Run No. Feet
1 8470 to 8476 4 8360 to 8366
8460 to 8464 8370 to 8378
2 8430 to 8446 5 8280 to 8302
3 8419 to 8423 6 8260 to 8270
8400 to 8410 L 7&8 | 8220 to 8254

All shots were fired. Fluid level dropped from the surface to +1380 feet. Bottom-hole
pressure at 8220 feet was measured at 3176 psia. A static gradient survey was performed
as the tool was pulied out of the well. Static stays were conducted at 6000 feet, 3000 feet,
1500 feet, and at the surface. The well was secured for the night.
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aturday, July 25, 1998

Brian Rogers arrived on site. 0700 hours, strapped in the hole with nine joints 2-7/8" work
string (287.56 feet), Arrow X-1 packer (6.25 feet), seating nipple (one foot), and 133 joints
2-7/8 inch work string (8178.32 feet) to set the end of the tubing below the bottom
perforation (8476 feet) at 8479 feet. Packer element was at 8189 feet. Rigged up swab line
and went into the hole to tag the fluid level at 1700 feet. Swab tested the perforated
interval and recovered two tubing volumes of fluid. Strong hydrogen sulfide smell was
observed while swabbing. Retained samples of the formation water for analysis. A total
of 139 barrels of fluid was recovered. Secured the well for the night.

Sunday, July 26, 1998

Brian Rogers arrived on site. 0700 hours, set end of tubing at 8158 feet (top perforation
was 8220 feet). Moved in and rigged up Dowell Schlumberger and performed step rate test
using 8.7 ppg brine water. Results of Step Rate Test No. 1 (before acid) are as follows:

Volume Friction Pump-in

Rate Pumped Pressure Pressure Pressure
(bpm) (barrels) (psig) (psig) (psig)
2 50 560 285 + 275
4 35 2020 734 +1286
4.85 35 2673 1020 +1653
5 3 +2850 1020 +1830

Maximum allowable pump-in = 8220 ft x 0.2 psi/ft = 1644 psig.
Acidized perforations 8220 feet to 8476 feet in four stages as follows:

Spotted acid (9.5 barrels) across perforations and pulled out of the hole to set end of the
tubing at 8158 feet. Stage 1: 27 barrels of 15% HCI + 20 barrels of gelled salt for block
at 800 pounds; Stage 2: 27 barrels of 15% HCI + 26 barrels of 8.7 brine pad + 21 barrels
of gelled salt for block at 800 pounds; Stage 3: 27 barrels of 15% HCl + 26 barrels of 8.7
brine pad + 20 barrels of gelled salt for block at 800 pounds; Stage 4: 27 barrels of 15%
HCl + 65 barrels of 8.7 brine for displacement at 10 bpm and 2450 psi. Allowed acid to
soak for two hours and performed Step Rate Test No. 2. Results of Step Rate Test No. 2

are:
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Volume Friction Pump-in

Rate Pumped Pressure Pressure Pressure
(bpm) (Barrels) (psig) (psig) (psig)
4 20 86 734 -648
7 130 1085 1632 -547
10 35 2674 2774 -100
12 50 3948 3875 + 73

Well went on a vacuum following both tests.

Laid down nine joints and pulled out of the hole with the tubing and the packer.

Monday, July 27, 1998

Brian Rogers arrived on site. Moved in and rigged up Wedge Wireline with eight 4 inch
retrievable cased-hole perforating guns. Perforated selected intervals at two jet shots per
foot as follows: 8170 feet to 8188 feet, 8160 feet to 8164 feet, 8118 feet to 8127 feet, 8132
feet to 8140 feet, 8066 feet to 8080 feet, 8050 feet to 8056 feet, 7974 feet to 8030 feet, and
7924 feet to 7942 feet. Started loading the tanks with an 8.7 ppg brine water. Secured the
well and shut down for the night.

Tuesday, July 28, 1998

Brian Rogers arrived on site. Went into the hole with an Arrow retrievable bridge plug and
packer on the work string. Tool hung up at 4830 feet. Pulled out of the hole. Lower slip
cage on the plug was broken. Called for a replacement. Went into the hole with a 6-1/8
inch bit on the work string. Did not encounter any obstructions. Pulled out of the hole.
Went into the hole with a replacement retrievable bridge plug and packer on 88 stands.
Had mechanical failure on rig. Shut down. Secured the well for the night.

Wednesday, July 29, 1998

Brian Rogers arrived on site. Went into the hole with an Arrow retrievable bridge plug and
packer. Set the retrievable bridge plug at 8214 feet. Set the packer at 8193 feet. Pressure
tested between the packers at 500 psi. Tested okay. Pulled up the hole. Set the packer at
7852 feet. Swab tested the perforated interval and recovered 112 barrels (more than two
tubing volumes). Moved in and rigged up Dowell Schlumberger to perform Step Rate Test
No. 1 using an 8.7 ppg brine water. Acidized perforations 7924 feet to 8188 feet in four
stages as follows: (1) 30 barrels 15% HCI + 10 barrels of gelled salt at 500 pounds; (2) 30

10
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barrels 15% HCI + 20 barrels 8.7 brine pad + 16 barrels of gelled salt for block at 800
pounds; (3) 30 barrels 15% HCI + 20 barrels 8.7 brine pad + 21 barrels of gelled salt for
block at 1000 pounds; and (4) 30 barrels 15% HCl + 60 barrels 8.7 brine for displacement
at 6.5 bpm and 1050 psi.

Allowed acid to soak for one hour and performed Step Rate Test No. 2. Lowered the
retrieving head onto the retrievable bridge plug. Unset the retrievable bridge plug and
pulled out of the hole with the tools. Laid down the retrievable bridge plug and the packer.
Secured the well for the night.

All storage tanks were loaded with an 8.7 ppg brine, totaling 7840 barrels.

Results of Step Rate Test No. 1 (before acid):

Volume Friction Pump-in
Rate Pumped Pressure Pressure Pressure
(bpm) (barrels) (psig) (psig) (psig)
2 47 400 275 125
4 15 1780 706 1074
4.36 2 2416 706 1710
Maximum allowable pump-in = 7924 ft x 0.2 psi/ft = 1585 psig.
Step Rate Test No. 2 (after 5000 gallons 15% HCI acid):
Yolume Friction Pump-in
Rate Pumped Pressure Pressure Pressure
(bpm) (Barrels) (psig) (psig) (psig)
4 25 7 706 -700
7 25 1070 1570 -500

Well went on a vacuum following both tests,

ursday, July 30, 199
Brian Rogers arrived on site. 0600 hours, moved in and rigged up Wedge Dia-Log with a
digital quartz surface readout gauge, Eccosse Tex, Serial No. 009, 0 psia to 5000 psia and
a Z.I. Probe memory recorder, Serial No. P59, 0 psia to 5000 psia with a casing collar

11
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locator for depth control. 0700 hours, went into the hole and correlated logging depths to
the July 23, 1998, cement bond log. Set the surface readout gauge at 7924 feet (top
perforation). 0830 hours, bottom-hole pressure was 2928.16 psia at 125.41°F. Moved in and
rigged up Halliburton's pump truck and booster pump. 0920 hours, started pumping 8.7 ppg
brine at 10 bpm. Well on vacuum at surface. 2153 hours, final bottom-hole pressure
injection pressure at 7924 feet was 3071.85 psia at 90.80°F. Shut down injection. Pumped
a total of 7490 barrels of 8.7 ppg brine while monitoring the bottom-hole pressure.,

Monitored the pressure falloff.

Friday, July 31, 1998

Brian Rogers arrived on site. 0700 hours, discontinued the pressure falloff test. Pulled out
of the hole making static gradient stops at 6000 feet, 3000 feet, 1700 feet and at the surface.
Rigged up a differential temperature tool and casing collar locator and conducted a survey
from the surface to wireline total depth at 8997 feet. Pulled out of the hole and laid down
the temperature tool. Picked up a dual detector gamma ray tool configured with an upper
detector, ejector, casing collar locator, and lower detector. Went into the hole. Performed
a pre-survey baseline 7800 feet to wireline total depth at 8997 feet. Conducted a five-
minute statistical survey at 7904 feet. Performed two injection profile surveys at 1 bpm.
Conducted two stationary surveys at 7904 feet, pumping at 10 bpm. No upward migration
was observed behind the casing. Performed a post-survey baseline. Rigged down and
moved out wireline and pump equipment. Note: Released al} 16 frac tanks at 0900 hours.

Saturday, August 1, 1998

Brian Rogers arrived on site. Laid down the 2-7/8 inch work string and returned to Knight
Oil Tools. Delivered 197 joints, new 4-1/2 inch, 11.60 Ib/ft, N-80, SMLS, R3, LT&C

injection tubing.

Sunday, August 2, 1998

Brian Rogers arrived on site. Picked up an Arrow Model X-1 (7" x 3.5") retrievable packer
(minimum ID = 3.0 inches) with a wireline reentry guide on bottom and a X/0 3.5 EUE
8rd pinx 4-1/2" LTC box on top. Total length was 9.01 feet. Made up and went in the hole
with 193 joints, 4-1/2 inch, 11.60 ib/ft, N-80, SMLS, R3, LT&C injection tubing. Set the
packer at 7879 feet and loaded the annulus with 8.7 ppg corrosion inhibited brine water.
Slacked off 15,000-pound compression on the packer. Pressure tested the annulus at 600
psi. Lost 90 psi/30 minutes. Repressurized the annulus and lost 20 psi/30 minutes.
Released the pump truck and left the annulus open during stabilization. Shut down for the

night.
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Monday, August 3, 1998

Brian Rogers arrived on site. Pressurized the annulus to 700 psi and monitored overnight.
Notified the New Mexico Oil Conservation Division (OCD) of the test to begin at 0700
hours on Tuesday, August 4, 1998. Returned the rental tools and moved out the tanks.

Tuesday, August 4, 1998

Brian Rogers arrived on site. Continued monitoring the annulus pressure. 0700 hours,
annulus pressure was 702 psig. 0900 hours, the OCD representatives witnessed the annulus
pressure test. Mr. E. L. Gonzales and Gerry Williams represented the OCD. 0900 hours,
started the annulus pressure test at 704 psig. 0930 hours, ended the annulus pressure test
at 705 psig. Pressure change was +1 psi/30-minute period (0.14%), which is within the

regulatory guidelines.

Rigged down and released the completion unit and all ancillary equipment.
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APPENDIX 4.1-1

BOTTOM-HOLE PRESSURE FIELD DATA RECORDED
DURING THE INJECTIVITY/FALLOFF TEST FOR WDW-1
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Well Name : WDW-1
Started on : 07/30/1998
Ended on :07/31/1998

Time Pressure Temperature
(Psia) (°F)
0.0000 2927.9%2 123.434
0.0003 2927.912 123,439
0.0006 2927.904 123.444
3.0008 2927.904 123,444
0.0011 2927.903 123.459
0.0014 2927.899 123.457
0.0017 2927.899 123,467
0.0019 2927.877 123.462
0.0022 2927.8%4 123.474
0.0025 2927.886 123,485
0.0028 2927.889 123,487
0.0031 2927.892 123,500
0.0033 2927.881 123.497
0.0200 2927.845 123.822
0.0367 2927.879 1264.129
0.0533 2927.914 124.377
0.0700 2927.958 124,595
0.0867 2928.012 124.782
0.1033 2928.041 126.924
0.1200 2928.073 125.036
0.1367 2928.096 125.124
0.1533 2928.120 125.208
0.1700 2928.117 125.256
0.1867 2928.131 125.299
0.2033 2928.158 125.352
0.2200 2928,158 125.379
0.2367 2928.162 125.410
0.2533 2928.178 125.438
0.2700 292B.169 125.448
0.2867 2928.184 125.470
0.3033 2928.195 125.483
0.3200 2928.21 125.501
0.3367 2928.202 125.506
0.3533 2928191 125.508
0.3700 2928.208 125.521
0.3867 2928.207 123,326
0.4033 2928.193 125.521
0.4200 2928.203 125.534
0.4367 2928.205 125.541
0.4533 2928.190 125.546
0.4700 2928,199 125.559
0.4867 2928.220 123.574
0.5033 2928,19% 123.356
0.5200 2928.189 125.556
0.5367 2928.209 125.572
0.5481 2928.219 125.584
0.5647 2928.232 125.594
0.5814 2928.215 125.582
0,5981 2928.202 123.572
0.6147 2928.205 125.374
0.6314 2928,212 123.579
0.6481 2928.219 125.584
0.6647 2928.218 125,594
0.6650 2928.214 125.587
0.6653 2928.214 125.587
0.6656 2928.208 125.577
0.6658 2928.218 125.594
0.6661 2928.221 125.592
0.6664 2928.218 125.589
0.6667 2928.201 125.577
0.6669 2928.218 125.594

Navajo Refining Company

APPENDIX 4.1-1

Pressure Falloff Data

Time Pressure Temperature
(Psia) (°F)
0.6672 2928.221 125.592
0.6675 2928.214 125,587
0.5678 2928.214 125.587
0.6681 292B.211 125.584
0.46683 2928.211 125.589
0.6686 2928.214 125.587
0.6689 2928.238 125.604
0.6692 2928.183 125,569
0.6694 2928.231 125,599
0.6697 2928.208 125.582
0.6700 2928.221 125.597
0.6703 2928.208 125.582
0.6706 2928.225 125.5%94
0.6708 2928.214 125.592
0.6711  2928.214 125.587
0.6714 2928.214 125.587
0.6717 2928.207 125.587
0.6719 2928.225 125.594
G.46722 2928.207 $25.587
0.6725 2928.236 125.597
0.6728 2928.194 125.577
0.6731 2928,235 125,602
0.6733 2928.211 125.584
0.6736 2928.221 125.592
0.6739 2928.204 125.584
0.6742 2928.232 125.5%94
0.6744 2928.214 125.592
0.6747 2928.221 125.592
0.6750 2928.218 125.589
0.6753 2928.214 125.587
0.6756 2928.221 C125.592
0.6758 2928,207 125,587
0.6761 2928.228 123,597
0.6764 2928.214 125.592
0.6767 2928.207 125.587
0.6769 2928.228 125.597
0.6772 2928.204 125.584
0.6775 2928,221 125.597
0.6778 2928.207 125,587
0.6781 2928.228 125.597
0.6783 2928.214 125.592
0.6786 2928.211 123.589
0.6789 2928.214 125.592
0.6792 2928.218 125.594
0.6794 2928.214 125.592
0.6797 2928,218 125,589
0.6800 2928,210 125.594
0.6803 2928.214 125,587
0.56806 2928.224 125.599
0.6808 2928.214 123,592
0.6811 2928.214 125,592
0.6816 2928.214 123.592
0.6817 2928.221 125.597
0.6819 2928.203 125.589
0.6822 2928.218 125.5%94
0.6825 2928.221 125.597
0.6828 2928.200 125.587
0.5831 2928.228 125.602
0.6833 2928.204 125.584
0.6836 2928.217 125.599
0.6839 2928.211 125.589

Time Pressure Temperature
(Psia) (°F)
0.,6842 2928.235 125.607
0.6844 2928.196 125.584
0.6847 2928.211 125,589
0.6850 2928.207 125.592
0.6853 2928.231 125,404
0.63856 2928.207 125,592
0.5858 2928.,218 125.59%4
0.6861 2928.203 125.589
0.6864 2928.218 125,594
0.6867 2928.210 185.594
0.6869 2928.231 125.604
0.6872 2928.200 125.587
0.6875 2928.214 125.592
0.5878 2928.224 125,599
0.6881 2928.210 125.594
0.6883 2928.207 125.592
0.6886 2928.211 125,589
0.6889 2928.224 125.604
0.4892 2928.214 125.592
0,689 2928.218 125.594
0.6897 2928.199 125.592
0.6900 2928,214 125.592
0.6903 2928.220 125.602
0.6906 2928.218 125.594
0.6908 2928.207 125,592
0.6911 2928.210 125.594
0.6914 2928.224 125.599
0.6917 2928.213 125.397
0.6919 2928.203 125,589
0.6922 2928.218 123,594
0.6925 2928.213 125.597
0.6928 2928,220 125.602
0.6931 2928.221 125.597
0.6933 2928.203 125.589
0.6936 2928.213 125.597
0.5939 2928.224 125.599
0.6962 2928.217 125.599
0.6944 2928.207 125.592
0.6947 2928.218 125.5%
0.6950 2928.217 125.599
0.6953 2928.210 125.594
0.6956 2928.227 125.607
0.6958 2928.218 125.594
0.6961 2928.203 125.589
0.6964 2928.224 125,604
0.6967 2928.213 125,597
0.6969 2928.224 125,599
0.6972 2928.200 125,587
0.6975 2928.220 125,602
0.6978 2928.217 125.599
0,6981 2928,210 125,594
0.6983 2928.220 125.602
0.6986 2928,207 123.592
0.6989 2928.224 125,604
0.6992 2928.210 125,594
0.6994 2928.224 125.599
0.6997 2928.196 125.589
0.7000 2928.234 125.612
0.7003 2928.213 125.597
0.7006 2928.213 125.597
0.7008 2928.210 125.594



Time Pressure Temperature
(Psia) {°F)
0.7011 2928.217 125.599
0.7014 2928.220 125.602
0.7017 2928.220 125.602
0.7019 2928.210 125.5%
0.7022 2928.207 125.592
0.7025 2928.230 125.610
0.7028 2928,209 125.599
0.7031 2928.220 125,602
0.7033 2928.210 125.5%94
0.7036 2928.217 125.599
0.7039 2928.213 125.602
0.7042 2928.217 125.599
0.7044 2928.217 125.599
0.7047 2928.213 125.597
0.7050 2928.220 125.4602
0.7053 2928.224 125.604
0.7056 2928.217 125,599
0.7058 2928.202 125.594
0.7061 2928.224 125.604
0,7064 2928.220 125.4602
0.7067 2928.220 125.4602
0.7069 2928.202 125.594
0.7072 2928.213 125.597
0.7075 2928.224 125.604
0.7078 2928.217 125.599
0.7081 2928.209 125.599
0.7083 2928.217 125,599
0.7086 2928.209 125,599
0.7089 2928.228 125,602
0.7092 2928.213 125.602
0.7094 2928.209 125.599
0.7097 2928.224 125.604
0.7100 2928.217 125.599
0.7103 2928.217 125.599
0.7106 2928.209 125,599
0.7108 2928.220 125,602
0.7111  2928.213 125.597
0.7114 2928.227 125,607
0.7117  2928.210 125,5%4
0.7119 2928.235 125.607
0.7122 2928.218 125.594
0.7125 2928.238 125.610
0.7128 2%28.228 125,597
0.7131  2928.235 125,602
0.7133 2928.231 125.599
0.7136 2928.260 125.610
0.7139 2928.236 125,597
0.7142 2928.250 125.597
0.7144  2928.261 125.604
0.7147 2928.262 125.599
0.7150 2928.279 125.607
0.7153 2928.280 125.602
0.7156 2928.298 125,604
0.7158 2928.292 125.594
0.7161 2928.313 125.610
0.7164 2928.332 125.607
0.7167 2928.273 125.554
0.7169 2928.406 125,640
0.7172 2928,380 125.610
0.7175 2928.381 125.599
0.7178 2928.410 125.604
0.7181 2928.412 125,594
0.7183 2928.469 125.615
0.7186 2928.464 125.5%94
0.7189 2928.514 125.615
0.7192 2928.527 125.597
0.7194 2928.560 125.604
0.7197 2928.594 125.602
0.7200 2928.634 125.610
0.7203 2928.657 125,599
0.7206 2928.716 125.610
0.7208 2928.735 125.597
0.7211 2928.783 125.610
0.7214 2928.822 125.59¢9
0.72%7 2928.884 125.607

Time Pressure Temperature
(Psia)} {°F)
0.7219 2928.915 125.5402
0.7222 2928.981 125,607
0.7225 2929.026 125.407
0.7228 2929.083 125.599
0.7231 2929.138 125.607
0.7233 2929.192 125.597
0.7236 2929.276 125.615
0.7239 2929.315 125,599
0.7242 2929.375 125.599
0,726 2929.449 125.599
0.7247 2929.526 125.612
0.7250 2929.580 125,602
0.7253 2929.672 125.615
0.7256 2929.719 125.594
0.7258 2929.803 125.407
0.7261 2929.8B47 125,604
0.7264 2929.938 125.602
0.7267 2930.021 125.597
0.7269 2930.105 125.610
0.7272 2930.187 125.610
0.7275 2930.252 125.602
0.7278 2930.335 125.597
0.7281 2930.427 125.604
0.7283 2930.517 125.604
0.7286 2930.602 125.612
0.7289 2930.693 125,597
0.7292 2930.77% 125,599
0.7294 2930.876 125.599
0.7297 2930.986 125.615
0.7300 2931.084 125.604
0.7303 2931.164 125.592
0.7306 2931.282 125.602
0.7308 2931,387 125.602
0.7311  2931.502 125.610
0.7314  2931.595 125,607
0.7317 2931.584 125.589
0.7319  2931.802 125.599
0.7322 2931.902 125.602
0.7325 2931.999 125.607
0.7328 2932.064 125.58%9
0.7331  2932.160 125.604
0.7333 2932.232 125.597
0.7336 2932.313 125,407
0.7339 2932.345 125,587
0.7342 2932.398 125.582
0.7344 2932.513 125.417
0.7347 2932.568 125.602
0.7350 2932.428 125,592
0.7353 2932.710 125.597
0.7356 2932.739 125.5%94
0,7358 2932.859 125.597
0.7361 2932.930 125.594
0.7364 2933.021 125.594
0.7367 2933.082 125.584
0.7369 2933.191 125.599
0.7372 2933.271 125.592
0.7375 2933.372 125.594
0.7378 2933.446%9 125.584
0.7381 2933.59%6 125.589
0.7383 2933.711 125.592
0.7386 2933.853 125,592
0.7389 2933.992 125.584
0.7392 2934.154 125.582
0.7394 2934.347 125.587
0.7397 2934.537 125.589
0.7400 2934.721 125.582
0.7403 2934.927 125.579
0.7406 2935.135 125.584
0.7408 2935.341 125.582
0.7411 2935.516 125.584
0.7414 2935.723 125.572
0.7417 2935.905 125.579
0.7419 2936.066 125.577
0.7422 2936.261 125.577
0.7425 2936.384 125.574

Time Pressure Temperature
(Psia) {°F)
0.7428 2936.534 125.574
0.7431  2934.487 125.572
0.7433  2935.808 125.584
0.7436 2936.935 125,562
0.7439 2937.105 125,572
0.7442 2937.249 125.562
0.7444 2937.452 125.574
0.7447 2937.548 125.584
0.7450 2937.816 125,562
0.7453 2938.067 125.559
0.7456 2938.285 125.572
0.7458 2938.499 125.564
0.7461 2938.740 125.549
0.7466 2938.964 125.554
0.7467 2939.239 125.559
0.7469 2939.503 125.567
0.7472 2939.493 125.941
0.7475 2940.009 125.554
0.7478 2940.275 125,546
0.7481 2940.5355 125.554
0.7483 2940.929 125.549
0.7486 2941.198 125.539
0.7489 2941.552 125.546
0.7492 2941.918 125.546
0.7494 2942199 125.539
0.7497  2042.610 125.539
0.7500 2942.928 125.936
0.7903 2943.233 125.541
0.7506 2943.578 125,531
0.7508 2943.777 125,529
0.7511 2944.113 125.529
0.7514 2944344 125.934
0.7517 2944 .557 125.526
0.7519  2944.823 125.51%
0.7522 2944.906 125.513
0.7525 2945.171 125.544
0.7528 2945.240 125.501
0.7531 2945.321 125.506
0.7533 2945.559 125.521
0.7536 2945.596 125,526
0.7539 2945.647 125.498
0.7542 2945.746 125.516
0.7544  2945,845 125.496
0.7547 2945.892 125.506
0.7950 2945.953 125.503
0.7553 2945.980 125.494
0.7556 2945.995 125.496
0.7558 2946.075 125.501
0.7561 2946.059 125.488
0.7564 2946,054 125.481
0.7567 2946.118 125.498
0.7569 2946.123 125.486
0.7583 2946.342 125.470
0.7597 29456,994 125.450
0.7611  2947.771 125.445
0.7625 294B.461 125.420
0.7639 2948.858 125.415
0.7653 2948.980 125.385
0.7667 2949.150 125.372
0.7681 2949.417 125.321
0.76%4 2949.949 125.326
0,7708 2950.3%90 125.296
0.7722 2950.584 125.268
0.7736 2950.593 125,258
0.7750 2950.695 125.213
0.7764 2950.717 125.190
0.7778 2951.029 125.167
0.7792 2951.606 125.142
0.7806 2952.135 125.124
0.7819 2952.151 125.081
0.7a833 2952.090 125.053
0.7847 2952.004 125.023
0.7861 2952.313 124.987
0.7875 2952.483 124.937
0.7889 2952.800 124.912



Time Pressure Temperature
(Psia) (°F)
0.7903 2952.953 124.876
0.7917 2953.042 124,838
0.7931 2953,0854 124.805
0.7944  2953.169 124.767
0.7958 2953.278 124,722
0.7972 2953.527 124,696
0.7986 2953.581 124,643
0.8000 2953.920 124.613
0.8014 2954,069 124.575
0.8028 2954.117 124.534
0.8042 2954.151% 124.494
0.8056 2954.156 124,443
0.8069 2954.193 124,405
0.8083 2954.189 124.370
0.8097 2954,570 124.316
0.8111 2954.921 124,278
0.8125 2955.347 124.235
0.8139 2955.348 124,149
0.8153 2955.231 124.152
0.8167 2954.919 124,093
0.8181 2955.019 124.053
0.8194 2955,359 123.997
0,8208 2955.743 123.954
0.8222 2955.726 123,901
0.8236 2955.528 123.855
0.8250 2955.282 123,797
0.8266 2955.435 123,761
0.8278 2955.942 123,700
0.8292 2956.361 123.660
0.8306 2956.432 123.604
0.8319 2956.200 123.566
0.8333 2955,780 123.500
0.8347 2955.514 123,459
0.8361  2955.708 123,406
0.8375 2956.395 123.342
0,.8389 2954.842 123,304
0.8403 2957.140 123.251
0.8417 2956.879 123.198
0.8631 2956.312 123,144
0.8444 2956.119 12%3.076
0.8458 2956.432 123.027
0.,8472  2957.045 122,997
0.8486 2957.,226 122.903
0.8500 2957.202 122.875
0.8514 2956.952 122.814
0.8528 2956.556 122.761
0.8542 2956.357 122.71%
0.8556 2957.170 122.651
0.8569 2957.904 122.611
0.8583 2958.026 122.544
0.8597 2957.821 122,483
0.8611 2957.392 122.422
0.8625 2956.841 122.382
0.8639 2956.793 122.305
0.8653 2956.997 122.265
0.8667 2957.455 122.198
0.8681 2957,569 122.132
0.8694 2957.542 122.081
0.8708 2957.211 122.020
0.8722 2957.063 121,959
0.8736 2957.150 121.916
0.8750 2957.417 121.852
0.8764 2957.461 121.788
0.8778 2957.437 121.725
0.8792 2957.331 121.681
0.8806 2957.143 121.613
0.6819 2957.406 121.557
0.8833 2957.795 121.501
0.8847 2957.838 121.442
0.8861 2957.710 121.383
0.8875 2957.324 121.322
0.8889 2957.073 121.256
0.8903 2957.414 121.192
0.8917 2957.747 121.138
0.8931 2937.890 121.072

Time Pressure Temperature
(Psia)} {°F)

0.8944 2957,880 121.019

0.8958 2957.673 120.957
0.8972 2957.375 120.911

0.8986 2957.168 120,830
0.9000 2957.337 120.771

0.9014  2957.499 120.723

0.9028 2957.574 120.656
0.9042 2957.307 120,595

0.9056 2956.637 120.528
0.9069 2955.792 120,460

0.9083 2955.081 120.411

0.9097 2954.180 120.355

0.9111  2953,331 120.288
0.9125 2952.516 120.219
0.9139 2951.436 120,143

0.9133 2950.818 120.112
0.9167 2950.159% 120.028
0.9181 2950.051 119.984

0.9194 2950.249 119.915

0.9208 2950.860 119.869
0.9222 2951.833 119.800
0.9236 2952.802 119,754
0.9250 2953.647 119,649
0.9264 2954,265 119.613
0.9278 2955.349 119.565

0.9292 2956.813 119.501

0.9306 2958.861 119.439
0.9319 2960,637 119.391

0.9333 2961.325 119.311

0.9347 2961.391 119.255

0,9361 2960.984 119.186
0.9375 2960.515 119.150
0.9389 2959.948 119.083
0.9403 2959.545 119.019
0.9417 2959.294 118.973
0.9431  2958.920 118.901

0.9444 2958.670 118,832
0.9458 2958.448 118.791

0.9472 2958.429 118.740
0.9486 2958.353 118.548
0.9500 2958.032 118.627
0.9514 2957.896 118.545
0.9528 2957.842 118.443
0.9542 2958.121 118.440
0.9556 2958.234 118.381

0.9569 2958.132 118.312
0.9583 2957.911 118.268
0.9597 2957.622 118.204
0.9611  2957.602 118.140
0.9625 2957.599 118.073
0.9639 2957.851 118.027
0.9453 2957.711 117.963
0.9667 2957.627 17.927
0.9681 2957.565 117.850
0.9694 2957.845 117.783
0.9708 2958.126 1M7.737
0.9722 2958.239 117.678
0.9736 2958.267 117.631

0.9750 2958.097 117.572
0.9764 2957.674 117.513
0.9778 2957.626 117.457
0.9792 2958.149 117.403
0.9806 2958.800 117.325
0.9819 2959.014 117.290
0.9833 2958.896 117.225
0.9847 2958.507 117.179
0.9861 2958.154 117.127
0.9875 2957.775 117.063
0.9889 2957.828 117.019
0.9903 2958.438 116.955
0.9917 2958.908 116.906
0.9931 2958.983 116.852
0.9944 2958.4689 116.796
0.9958 2958.214 116.747
0.9972 2957.764 116.690

Time Pressure Temperature
{Psia) (°F)
0.9986 2957.772 116.631
1.0000 2958.427 116.577
1.0014  2959.11p 116.551
1.0028 2959.15% 116,469
1.0042 2958,985 116.389
1.0056 2958,925 116.345
1.0069 2969.832 116.339
1.0083 2942.101 116.333
1.0097 2944.754 116.327
1.0111  2966.967 116.255
1.0125 2968.985 116.211
1.0139 2970.896 116,180
1.0153 2972.73%9 116.137
1.0167 2974.210 116,095
1.0181  2976.977 116.049
1.0194 2978117 115,998
1.0208 2980.255 115,952
1.0222 2982.153 115,911
1.0236 2984.456 115.832
1.0250 2986.898 115,721
1.0264 2988.887 115,525
1.0278 2993.896 115.296
1.0292 2995.984 115.027
1.0306 2997.171 114,998
1.0319  2999.813 114,735
1,0333  3001.492 115.290
1.0347 3011.142 115.320
1.0361 3015.741 115,377
1.0375  3007.901 116.068
1.0389 3018.019 116.347
1.0403 3018.755 117.12%
1.0417 3018.801 117.119
1.0431  3017.091 117.473
1.0444  3017.476 117.980
1.0458 3017.145 117.703
1.0472 3017.984 117.881
1.0486 3012.824 117.259
1.0500 3012.926 117.698
1.0514  3013.444 117.466
1.0528 3013.021 117.4667
1.0542 3015.803 117.279
1.0556 3018.4625 117.169
1.0569 3014.113 117.325
1.0583 3018.374 116.198
1.0597 3017.37S 116,322
1.0611 3016.556 116.394
1.0625 3018.841 116.978
1.0639 3013.757 116,841
1.0453 3017.574 117.857
1.0667 3016.944 117.635
1.0681 3017.526 1"r.m
1.0694  3018.244 117.516
1.0708 3019.199 116.794
1.0722 3019.124 116.383
1.0736 3019.33t 116.438
1.0742 3019.550 116.744
1.0783  3018.981 116.123
1.0825 3016.417 115.808
1.0847 3020.184 115.714
1.0908 3020.730 115.556
1.0950 3018.4N 111,400
1.0992 3021.348 111,126
$.1033 3018.552 111,506
1.1075  3019.752 111.173
1.1117 3019.509 111.124
1.1158 3018.809 110.957
1.1200 3021.578 110.478
t.1242 3020.136 109.912
1.1283  3020.944 109.987
1.1325 3021.163 109,687
1.1367 3020.481 109,491
1.1408 3021.506 108.302
1.1450 3024.089 107.316
1.1492  3023.971 105.586
1.1533  3023.281 105.557



Time Pressure Temperature
(Psia) ¢°F}

1.1575  3023.140 106.178
1.1617  3023.929 107.811
1,1658 3024,548 107.693
1.1700 3023.795 107.720
1.1742 3023.765 107,105
1.1783 3023.355 106.822
1,1825 3024.549 106.277
1.1867 3025.226 105.650
1.1908 3026.732 105.276
1.1950 3024.874 105,712
1.1992  3027.B&6 105.525
1.2033  3025.389 105.162
1.2075 3025.660 104.956
1.2117  3025.544 104.650
1.2158 3025.892 104,426
1.2200 30256,531 104.151
1.2262 3024.534 103.8%90
1.2283 3025.066 103.615
1.2325 3025.537 103.493
1.2367 3025.488 103.102
1.2408 3026.308 102.850
1.2650 3025.981 102.585
1.2492 3025.807 102.578
1.2533  3026.400 102.114
1.2575  3026.094 101.887
1.2617 3025.542 101.700
1.2658 3028.294 101.440
1.2700 3026.430 101,187
1.2742 3028.150 100.922
1.2783  3028.556 100,696
1,2825 3028.904 100.483
1,2867 3027.725 100.185
1.2908 3027.367 99.996
1.2950 3027.972 99.941
1.2992  3029.438 99.524
1.3033  3029.510 99..570
1.3075  3029.722 99.386
1.3117  3030.407 98,881
1.3158 3027.983 98.609
1,3200 3027.677 98.406
1.3242 3028.238 98.230
1.3283 3028.190 98.030
1.3325 3029.915 97.797
1.33467 3030.180 97.633
1.3408 3030.952 97.616
1.3450 3031.439 97.160
1.3492 3029.839 96.921
1.3533 3029.834 96.720
1.3575 3032.410 96.490
1.3617 3030.239 96.299
1.3658 3032.472 96.084
1.3700 3034.314 95.870
1.3742  3032,960 95.671
1.3783 3031.984 95.469
1.3825 3033.333 95.335
1.3867 3034.104 94,999
1.3908 3032.794 94.889
1.3950 3033.671 94.765
1.3992  3033.674 94.320
1.4033 3033.823 94.326
1.4058 3035.134 94.185
1.4142 3033.250 93.774
1.4225 3035.015 93.296
1.4308 3034.955 $3.005
1.4392  3035.091 92.594
1.4475  3037.052 92.270
1.4514  3035.447 92,118
1.4597 3037.855 91.782
1.4681 3035.232 91.517
1.4764 3035,322 91.674
1.4847 3036.387 90.B45
1.4931  3038.930 90.623
1.5014 3037.500 90.405
1.5097 3037.682 90.21%
1.5181 3038.093 89,995

Time Pressure Temperature
{Psia} (*F)
1.5264  3038.751 89.824
1.5347 3038.824 B9.686
1.5431  3036.912 89.571
1.5514 3034.623 89.490
1.5597 3037.738 89.373
1.5681 3036.297 89,2856
1.5764  3037.434 B9.394
1.5847 3035.125 89.082
1.5931 3035.666 89.038
1.6014 3037.004 89.003
1.6097 3035.659 B8.916
1.61817 3038.110 88.829
1.6264 3039.499 88.961
1.6347  3037.330 88.792
1.6431  3037.409 88.583
1.6514 3040.908 88.510
1.6597 3038.173 88.412
1.6681  3037.366 88.284
1.6764 3038.583 88.232
1.6847 3038.404 88,090
1.6931  3039.049 87.850
1.7014  3039.678 87.796
1.7097 3039.370 87.637
1.7181  3040.737 87.512
1.7264  3039.796 87.373
1.7347 3038,973 B7.184
1.7431  3040.045 87.017
1.7514  3039.806 86.903
1.7997 3039.804 84,766
1.7681  3040.195 85.673
1.7764  3039.878 B4.473
1.7847 3038.912 85,356
1.7931  3038.322 86,328
1.8014 3039.569 86.241
1.8097 3038.5612 86.0%90
1.8181 3038.244 85.907
1.8264 3038.553 85.855
1.8347 3038.958 85,721
1.8431  3039.434 85.630
1.8514  3039.398 85.526
1.8597 3040.171 85.441
1.8681 3041.009 85.359
1.8764 3041.993 85.318
1.8847 3037.846 85.175
1.8931  3036.729 a5.327
1.9014  3034.890 35.085
1.9097 3035.590 B4.925
1.9181 3036.662 84.873
1.9264 3036.072 84.020
1.9347 3037.825 84.785
1.9431 3038.485 B4, 799
1.9514  3038.499 84,684
1.9597 3038.305 84,645
1.9681  3041.017 84.591%
1.9766  3039.103 84.544
1.9847 3040.425 84.522
1.9931  3042.733 B84.500
2.0014  3043.406 B4.407
2.0097 3040.577 84.398
2.0181 3045.565 84.913
2.0266 3042.995 84.321
2.0347 3043.057 84.723
2.0631  3044.380 B4.231
2.0514 3042.977 84.102
2.0597 3045.221 84.192
2.0631 3044.350 84.168
2.0754 3045.273 84,137
2.0847  3045.161 84.099
2.0931 3041.219 84.030
2.1014 3042.338 84.113
2.1097 3042.890 84.014
2.1181  3043.374 B3.994
2.1264 3042.878 83.978
2.1347  3041.991 83.975
2.1431 3039.606 83.382

Time Pressure Temperature
(Psia) (*F)
2.1514  3041.945 83,582
2.1597 3043.861 83.937
2.168% 3041.760 83,981
2.1764  3043.330 83,917
2.1847 3042.952 83.954
2.1931  3043,226 83,538
2.2014 3042.726 83.909
2.2097 3043.066 83.917
2.2181 3043.071% 83,162
2.2266 3043.461 83.417
2.2347 3043,20% 83.699
2.2431 3043885 83.931
2.2514  3042.495 83.926
2.2597 3044604 83,989
2.2681 3044.085 83.950
2.2764 3043.688 83.753
2.2B47 3042.371 83.989
2.2931  3043.476 83.994
2.3014  3045.483 83.948
2.3097 3045.507 84.000
2.3181 3044.054 84,005
2.3264 3045.295 84,137
2.3347 3044.419 84,033
2.3431  3045.022 84.000
2.3514  3044.383 B4.258
2.3597 3043.324 B4.077
2.3681 3042,898 B4.077
2.3764  3041,400 84,195
2.3847 3041.271 84.397
2,3931  3042.685 84.484
2.4014  3043.691 84,191
2.4097 3043,494 B4, 297
2.4181 3042.208 84.228
2.4264  3041.602 84.297
2.4347 3041.343 84.310
2.4431  3041.845 B4.360
2.4514  3042,751 B4.228
2.4597 3041.123 B4.277
2.4681 3043.033 84,255
2.4764 3042.552 84,145
2.4847 3041.951 B4.449
2.4931 3043.229 B4.121
2.5014  3042.317 B4.066
2.5097 3042.448 B4.091
2.5181 3041.935 83.992
2.5264 3042.8%6 83,945
2.5347 3043.422 83.%01
2.5431 3041.623 83,857
2.5514 3044.156 83.761
2.5597 3044.138 a3.711
2.5681 3043.213 83,567
2.575664  3043.504 83.585
2.5847 3044.707 83.576
2.5931 3044,258 83.447
2.6014  3043.549 83.464
2.6097 3044.815 83.414
2,4181 3045.537 a3.312
2.6264  3046.855 83.296
2.6347 3043.623 83.221
2.56631 3043,977 83.4%6
2.6514  3043.534 83.133
2.6597 3042,998 83.100
2.6681 3044 .393 83,056
2.6764 3043.873 43.252
2.6847 3042,308 83.252
2.6931 3043.370 83.131
2.7014  3042,106 83.147
2.7097 3042.819 82.861
2.7181 3045.122 82.852
2.7264  3043.116 82.167
2.7347 3044 347 82.862
2.7431  3044.,003 a2.a11
2.79%6  3043.776 82.657
2.7597  3043.144 B2.615
2.7681  3042.837 82.778



Time Pressure Temperature
(Psia) (°F)
2,7764 3044,088 82.728
2.784T 3043.743 82.972
2.793%  3043.438 82.000
2.8014  3041.471 82.624
2.8097 3042.180 82.739
2.8181 3043.030 82.329
2.8264  3043.897 82.025
2.8347 3043.851 82.665
2.8431 3043.827 82.646
2.8514  3043.457 82.704
2.8597 3042.292 82.739
2.8681 3043.461 82.720
2.8764 3042.224 82.772
2.8847 3044.702 82.912
2.8931 3042.674 82.748
2.9014  3042.847 82.726
2.9097 3042.508 82.753
2.9181  3043.637 82.511
2.9264 3041.833 82.753
2.9347 3042.645 82.411
2.9431  3041.757 82.814
2.9514  3042.854 82.593
2.9597 3042.363 82.717
2,9681 3044.638 82.830
2.9766 3044493 82.087
2.9847 3043.438 82.347
2.9931 3043.282 82.872
3.0014  30461.746 82,186
3.0097 3040.899 82,833
3.0181  3041.585 82,951
3.0264 3042.053 82.954
3.0347 3040.582 82.913
3.06431  3041.713 83.034
3.0514  3041.299 83.062
3.0597 3042.72¢9 83.064
3.0644  3042.914 83.380
3.0811 3043.342 83.180
3.0978 3042.185 83,252
3. 1144 3043.144 83.610
31311 3044.276 83.7°8
31478 3044 .367 83.788
3.1644 3045.007 a83.810
3.1811  3045.209 83.214
3.1978  30446.833 83.654
3.2144  3049.644 83.964
3.2311  3046.539 84.394
3.2478 3050.6%4 84,244
3.2644 3049.021 84.151
3.2811 3048.756 84,574
3.2978 3047.335 84.750
3.3133  3049.331 84.997
3.3300 3048.990 84 .873
3.3467 3049.280 85.038
3.3633  3047.765 84.871
3.3800 3043.272 a5.008
3.3967 3049.124 85.01¢9
3.4133 3049177 85.038
3.4300 3049.410 85.052
3.4467  3049.138 85.052
3.4633  3049.792 85.158
3.4800 3049.543 86.048
3.4967 3049.490 85,952
3.5133  3049.762 85,723
3.5300 3049.861 85.308
3.5467 3048.697 85.074
3.5633 3049177 85.368
3.5800 3047.381 85.378
3.5967 3049,007 85.0t9
3.6133  3049.731 85,180
3.46300 3049.625 85.661
3.6467 3050.298 85.159
3.6633 3049.042 85.148
3.6800 3048.212 85.13¢9
3.6967 3049.957 85.183
3.7133  3049.163 85.268

Time Pressure Temperature
(Psia) (°F}
3.7300 3052.430 85,282
3.7467 3051.838 85,257
3.7633 3051.778 85.216
3.7800 3050,998 85.282
3.7967 3050,735 85.4608
3.8133 3054.032 85.397
3.8300 3053.021 85.414
3.8467 3052.927 85.739
3.8633 3053.045 85.504
3.8800 3051.540 85.564
3.8967 3054.196 85,685
3.9133 3052.310 85.723
3.9300 3053.446 85.479
3.9467 3052.703 86.174
3.9633  3051.997 86.008
3.9800 3052.528 86.454
3.9967 3053.634 84,317
4.0133 3052.678 86.224
4.0300 305%1.145 86.153
4.0467 3051.147 87.085
4.0633 3050,755 87.012
4.0800 3050.458 a8r.173
4.0967 3051,353 87.378
4.1133  3053.4614 a7.392
4.1300 3055.224 87,453
4.1467 3050.471 av.386
4.1633 3052.273 87,446
4.1800 3051.510 a7.304
4.1967 3050.180 87.405
4.2133  3049.304 87.045
4.2300 3051.355 B&. 864
4.2467 3050.774 85,4673
4.2633 3050.729 86.534
4.,2800 3051.275 86.348
4,2967 3052.208 86.194
4.3133  3053.225 86.049
4.3300 3054.157 85.894
4.3467 3052.284 85,729
4.3633  3051.154 85.767
4.3800 3049,935 85,611
4.3967 3049,195 85.493
4.4133  3049,593 85.430
4.4300 3051.028 85.375
4.4467 3049.987 85.403
4.4633  3049.325 85.246
4.4800 3048.921 85.1a83
4.4803 3050.515 85.268
4.4969 3049.733 a5.252
4.5136 3048.830 85, 145
4,5303 3048.388 85.175
4.5469 3049.562 85.244
4.5636 3051.426 85.194
4.5803 3050.590 85,213
4.5969 3049.895 85,271
4.6136 3053,192 85.255
4.6303 3052.078 85,112
4.6669 3052,481 85.353
4.6635 3051.436 85,463
4,6803 3048.745 85.562
64,6969 3050.467 85,564
4.7136 3050,847 85.737
4.7303  3051.339 85.838
4.7469 3051.653 86.057
4.7636 3050.594 86.181
4.7803 3051.586 86.298
4.7969 3051.355 B86.440
4.8136 3050.615 86.539
4.8303 3047.448 86.605
4.8469 3047.671 86.695
4.8636 3049.646 84.709
4,8803 3050.3138 86,758
4.89569 3051.481 85,752
4.9136 3051.716 86.763
4.9303 3053.402 86.79
4.9469 3051.347 86.725

Time Pressure Temperature
{Paia) (°F)
4.9636 3050.15% 86.700
4.9803 3046.631 86,689
4.9969 3045.079 846.870
5.0136 3045.848 Bb.624
5.0303 3048.133 86,644
5.0469 3048,508 86.579
5.0636 3048.016 86.564
5.0803 3049.940 B6.577
5.0969 3050.082 85,5605
5.1136 3050.649 86,553
5.1303 3051.024 86.512
5,1469 3049.343 86,479
5.1636 3050.472 B6.523
5.1803 3049.409 85,509
5.1969 3051.556 86,53¢
5.2136 3049.948 86.536
5.2303 3050.280 B&.575
5.2469  3049.901 B856.580
5.2636 3051.438 86,640
5.2803 3053.498 86,457
5.29569 3052.255 36.719
5.31346 3052.829 B&.780
5.3303  3052.729 B46.867
5.3469 3052.330 856,930
5.3636 3051.324 86,985
5.3803 3049.407 a7.105
5.3949 3051.986 87.247
5.4136 3053.035 87.310
5.4303 3052.592 87.531
5.4449 3055.729 87.752
5.4636 3054.580 a87.313
5.4803 3055.518 88.338
5.49469 3056,766 88.281
5.5136 3058.369 83.515
5.5303 3055.97& 88.624
5.5469 3054.276 88.712
5.5636 3055.348 88,4657
5.5803 3057.091 88.4600
5.5949 3057.154 28,420
5.6136 3057.515 83.235
5.6303 3054.112 88.066
5.6469 3056.574 87.823
5.6436 3057.745 87.415
5.6803 3054.989 a7.463
5.4969 3059.323 a7.250
5.7136 3052.330 a7.080
5.7303  3055.072 86.930
5.7469 3054.807 34,799
5.7636 3056.184 86,621
5.7803 3056.285 86.525
5.7949 3059.622 856.312
5.8138 3059.826 86,457
5.8303 3059.311 B4&,213
5.8339 3058.792 B&.167
5.8556 3057.597 86.142
5.8722 3054.813 85,098
5.8889 3059.578 86,044
5.9056 3057.426 85.970
5.9222 3058.054 85,923
5.9389 3056.522 B5.940
5.9556 3057.658 85.923
5.,9722 3056.761 45,882
5.9889 3055.153 85.920
46,0056 3055.280 85.940
65,0222 3057.643 85,923
6.0389 3050.250 85.978
6.0556 3054.375 856,013
6.0722 3055.430 85.098
46,0889 3055.999 85.208
6.1056 3057.295 B&.2746
6.1222 3059.083 B&.438
6.1389 3057.820 85.558
6.1556 3057.509 85,763
6.1722 3057.733 84.933
46,1839 3058.401 87.151



Time Pressure Temperature
(Psia) (°F)
6.2056 3058.084 87.39%
6.2222 3058.719 a7.637
6.2389  3057.404 B7.894
§.2556 3058.265 88.197
6.2722 3057.987 83,398
&.2889 3058.386 88,551
6.3056 3057.976 88,703
6.3222 3060.124 88,684
46,3389 3060.048 88,793
6.3556 3060.654 as.758
6.3722 3060.785 88,638
6.3889 3058.583 88.592
6.40556 3056.252 88.475
6.4222 3060.231 88.379
6.4389 3058.454 88,267
6.4556 3058.410 88.180
6.4722 3057.377 83,047
6.4889 3057.845 87.992
6.5056 3059.517 87.899
6.5222 3061.076 87.831
6.5389 3059.939 ar.738
6.5556 3059.673 87.651
6.5722 3061.874 B7.647
6.5889 3060.459 87.561
6.6056 3060.060 87.525
6.6222 3057.875 87.457
6.6389 3059.385 B7.435
46,6556 3060.672 B7.424
&6.6722 3059.781 87.337
6.6889 3061.686 87.345
6.7056 3061.056 87.433
&§.7222 3060.234 87.400
6.7389 3062.373 87.482
6.7556 3061.115 87.452
6.7722 3060.753 B7.515
6.78389 3059.322 87.539
6.8056 3059.726 87.599
6.8222 3061,977 87.478
6.8389 3060.193 a7.763
6.8556 3060.230 87.842
6.8722 3059.938 87.976
6.8389 3057.843 88.142
6.9056 3060.619 88.284
6.9222 3062.188 88.436
6.9389 3059.951 88,650
6.9556 3057.811 88,842
6.9722 3058,086 83,973
6.9889 3060.5646 89.125
7.0056 3055.850 89.229
7.0222 3056.868 89.272
7.0389 3057.498 89.132
7.0556 3059.821 89.376
7.0722 3061.181 89.406
7.088% 3059.448 89.362
7.1056 3060.363 89.435
7.1075  3058.949 89,446
7.1242 3059.304 B89.425
7.1408 3060.328 89.433
7.1575  3061.714 89.5M
7.1742 3062.085 B9.493
7.1908 3061.72%9 89.529
7.2075 3061.807 89.877
7.22642 3062.704 89.520
7.2408  3061.664 89.230
7.2575 3061.543 89.152
7.2742 3061.263 89.040
7.2908 3063.1488 89.672
7.3075 3061.533 89.691
7.3242 3062.009 89.740
7.3408  3062.764 89.735
7.3575 3045.635 89,941
7.3762 3063.368 89.941
7.3908 3060.067 90.012
7.4075 3060.302 90.115
7.4242 3060.878 70,215

Time Pressure Temperature
{Psia) (°F)
7.4408 3060.812 90.308
7.4575 3060.811 90.415
7.4742 3060.176 90.617
7.4908 3059.929 90.631
7.5075 3057.564 90.851
7.5242 3061.129 91,062
7.5408 3061.180 91.208
7.5579 3060.450 91.909
7.5762 3060.746 91.975
7.5%08 3060.177 91.5%0
7.4075 3060.307 91.674
7.6242 3062.727 91.723
7.6408  3059.009 91.739
7.6575 3058.792 91.726
7.6742 3058,808 91.769
7.6908 3060.375 91.780
7.7075 3054.728 91.799
7.7242 3059.133 9N.777
7.7408 3056.258 91.834
7.7575 3058.459 91.799
7.77642  3056.764 91,476
7.7908 3056.431 91.077
7.8075 3058.991 91.842
7.8242 3059.292 91.849
7.8408 3058.386 91.985
7.8575 3058.021 91.99M
7.8742 3058,444 91.512
7.8908 3058.608 92.021
7.9075 3058.002 92.067
7.9242 3057.604 92.280
7.9408 3057.931 92.215
7.9575 3057.931 92.251
7.9742 3060.932 92.318
7.9908 3058.629 92.903
8.0075 3057.253 92.475
8.0242 3060.492 92,440
8.0408 3060.750 92,6156
8.0575 3059.308 92,718
8.0742 3059.817 92.824
8.0908 3057.458 92.8%4
8.1075 3057.320 92.219
8,1242 3057.928 92.345
8.1408 3058.671 92.994
8.1575 3058.361 93.283
8.1742 3058.028 93,648
8.1908 3058.148 93.585
8.2075 3058.067 93.771
8.2242 3059.409 93.916
8.2408 3059.373 94.035
8.2575 3063.437 94,226
8.2742 3063.74% 94,927
8.2908 3064.091 94.898
8.3075 3063.377 95,155
8.3242 3063,190 95.155
8.3408 3062.925 95,381
8.357% 3063.098 95.970
8.3742 3062.569 95.714
8.3908 3059.613 95.348
8.4075 3060.685 95.940
8,4242 3061.353 95.756
8.4408 3061.834 95.534
8.4575 3062.265 95.347
8.4742 3061.771 946.751
8.4908 3062.548 94,690
8.5075 3062.693 94,443
8.5242 3062.338 93,930
8.5408 3063.956 93,556
8.5575 3063.528 93.194
8.5742 3063.386 92.725
8.5908 3062.462 92.656
8.6075 3065.505 92.418
8.6242 3063.634 92.686
8.6408 3061.454 92,053
8.6575 3059.610 91.977
B.6742 3055.146 91.574

Time Pressure Temperature
{Psia) (“F)
8,6908 3057.271 91.495
8.7075 3055.253 91.352
8.7242 3057.381 91.295
8.7408 3057.642 91.195
8.7575 3058.939 91.07%
8.7742 3061.209 91.000
8.7908 3059.166 91.013
8.8075 3058.057 90.964
8.8242 3058.193 90.812
8.8408 3056.277 90.823
8,8575 3056.803 90.900
8.8742 3058.675 90.062
8.8908 3060.719 90.766
B8.9075 3I061.22% 90.810
8.9242 306%.088 90.850
8.9408 3060.732 90.403
8.9575 3061.430 90.703
B.9742 3059.534 91.021
8.9908 3062,381 91.162
9.0075 3061.406 91.238
9.0242 3060.401 91.387
9.0408 3061.8%94 91.571
9.0575 3062.645 91.815
9.0742 3063.075 92.026
9.0908 3063.479 92.286
9.1075 3065.795 92.613
9.1242 3066.5%0 92.918
9.1408 3063.935 93.261
9.1575 3065.623 93.650
9.1742 3067.499 93.946
9.1908 3068.557 946.216
9.2075 3068.100 94.436
9.2242 3067.748 94.485
9.2408 3067.413 94.480
9.257% 3045.157 94.412
9.2742 3066.536 94.318
9.2908 3067.431 94,170
9.3075 3065.674 93.948
9.3242 3069.410 93.747
9.3408 3067.098 93.528
9.3575 3066.980 93.354
9.3742 3068.198 93,126
9.3908 3066.476 92.940
9.4075 3068.926 92.778
§.4262 3067.596 92,553
9.46408 3065.438 92,410
9.4573  3066.773 92.213
P.4T742  3066.150 92.156
9.4908 3062.874 92,091
2.5075 3066.233 91.939
9.5242 3065.744 91.969
9.5408 3066.357 91.904
9.5575 3065.514 91.845
9.5742 3065.710 91.788
$.5908 3068.191 91.761
9.6075 3066.280 91.728
9.6242 3066.925 91.777
9.6408 3048.180 91.755
9.6575 3067.760 91.774
9.6742 3068.075 91.758
9.6908 3047.114 91.717
9.7073 3066.758 91.810
9.7242 3068.269 91.926
9.7408 3067.216 91.926
9.7575 3068.622 91.945
9.7742 3068.853 92,013
9.7908 3064.671 91.967
9.8075 3064.622 92.159
9.8242 3066,185 92.459
9.8408 3066.512 92.261
9.8575 3065.120 92,384
9.8742 3066.778 92.562
9.8908 30467.148 92.588
9.9075 3066.679 92.5645
9.9242 3067.773 92.834



Time Pressure Temperature
(Psia) (°F)
9.9408 3067.109 92.897
9.9575 3067.073 93,202
9.9742 3066,307 93.315
9.9908 3066,48? 93.404
10,0075 3068.025 93.590
10.0242 3068.577 94,022
10,0408 3066.137 93.935
10,0575 3066.909 94.178
10,0742 3065.875 94.315
10,0908 3048.625 94.375
10,1075 3068,123 94,528
10.1242 3067.381 94,407
10,1408 3067.812 94,275
10,1573 3068.601 94,224
10,1742 3066.908 94.059
10,1908 3067.231 93.854
10.2075 3067.318 93.4650
10.2242 3064.288 93.539
10,2408 3064.215 93.339
10,2575 3063.793 93.194
10.2742 3064.216 93.372
10.2908 3065.438 92.807
10,3075 3069.127 92.713
10.3242 3067,208 92.345
10.3408 3070.535 92.383
10.3575 3067.712 92.253
10.3742 3068.163 92.029
10.3908 3067.055 92.004
10.4075 3069.578 92.099
10.4242 3068.67% 91.785
10.4408 3071.913 91.820
10.4575 3073.201 91.677
10,4742 3072,445 91,647
10,4908 3072.565 91.878
10.5075 3073.824 91.711
10.5242 3074.177 91.590
10.5408 3071.608 91.471
10.5575 3070.959 91.509
10.5742 3070.764 91.531
10.5908 3073.096 91.506
10.6075 3071.159 91.653
10.6242 3072.777 91.682
10.6408 3071.086 91.746
10.6575 3070.939 91.948
10.6742 3070.328 92.056
10.6908 3071.822 92.307
10.7075 3072.232 92.656
10.7242 3069.797 92.678
10.7408 3071.714 93.072
10.7575 3071.573 93.196
10.7742 3068.343 93.391
10.7908 3069.877 93.493
10.8075 3067.356 93.520
10.82462 3068.069 93.582
10.8408 3069.349 93.428
10.8575 3067.341 93.5t6
10.8742 3065.518 93.053
10.8908 3066.575 92.848
10.9075 3065,131 92,540
10.9242 3065.492 92.310
10,9408 3066.298 91.905
10.9575 3068.507 91.923
10.9742 3067,556 91.617
10.9908 3066.910 91.425
11.0075 3070.101 91.214
11,0242 3072.009 90.564
11.0408 3071.600 90.897
11.0575 3068.523 90.739
11.0742 3068.605 90.571
11.0908 3068.361 90.452
11,1075 3069.621 90.376
11.1262 3068.267 90.245
11,1408 3070.100 90.142
11.1575 3068.823 90,090
11.1742 3067.900 90.001

Time Presasure Temperature
{Psia} (°F)
11,1908 3068.090 89.974
11.2075 3069.125 89.948
11.2242 30568.899 B9.947
11.2408 3048.394 89.933
11,2575 3066.408 89.903
11.2742 3068.777 89.952
11.2908 3069.252 89.985
11.3075 3067.561 90.020
11.3242 3066.398 90.066
11.3408 3067.536 90.126
11.3575 3066.323 90.237
11.3742 3067.538 90.226
11.3908 3065.623 90.367
11.4075 3069.189 90.419
11.4242 3067.737 90.571
11,4408 3069.502 90.758
11,4575 3068.592 90.910
11.4742 3068.419 91.162
11,4908 3067.618 91.206
11.5075 30648.415 M.422
11.5242 3069.106 91.615
11.5408 3059.803 92.031
11.5575 3070.423 92.315
11.5742 3072.575 92.456
11.5908 3070.472 92.6&4
11.6075 3069.708 92.156
11.6242 3070.427 92.691
11.6408 3071.865 92.575
11.6575 3071.152 92,191
11,6742 3067.785 91.985
11.6908 3069.490 91,685
11.7075 3070.776 91.390
11.7242 3070.897 91.272
11.7408 3071.436 90.538
11.7575 3072.568 90.139
11.7742 3072.516 89.773
11,7908 3068.239 89.318
11.8075 3068.467 89,226
11.8242 3068.557 88.613
11.8408 3068.895 88,352
11.8575 30648.670 88,082
11,8742 3069.740 87.831
11.8908 30469.286 87.689
11.9075 3070.070 87 .444
11.9242 3070.297 87.244
11,9408 3070.239 87.072
11.9575 3070.832 86.884
11.9742 3070,095 86,025
11.9908 3070.566 86.692
12.0075 3070.772 86.446
12.0242 3069.519 86.389
12.0408 3070.886 86.265
12,0575 3071.847 86.230
12.0742 3073.390 86,186
12,0908 3073.844 86.096
12.1075 3072.016 85.030
12,1242 3073.813 86,014
12.7408 3073.938 85,953
12,1575 3073.434 85.948
12.1742 3072.785 85.899
12.1908 3074.381 85.929
12.2075 3075,575 85.893
12.2242 3074177 85.948
12.2408 3074.501 85.915
12.2575 3072.843 85.983
12.2742 3074.960 85.087
12.2908 3074.526 86.559
12.3075 3074.018 86.202
12.3242 3074.554 86.265
12.3408 3073.849 86,337
12,3575 3074.641 36.391
12.3742 3074.731 a6.482
12.3908 3075.619 846,575
12,4075 3073.700 85.462
12,4242 3074.443 86.781

Time Pressure Temperature
(Psia) ¢°F)
12.4408 3075,.559 B6.577
12.4575 3074.530 B6.618
12.4742 3074.979 86,607
12.4908 3074.833 86,575
12.5075 3076.600 86,643
12,5242 3075.087 86,498
12.5408 3075.438 86,064
12.557% 3075.022 88,465
12.5742 3075.21% 86,446
12.5908 3075.122 86.367
12.6075 3074.793 B86.353
12.6242 3045.591 B86.339
12.6408 3011.372 B86.287
12.6433 3015.056 86.427
12.6436 3015.32¢9 86,175
12.6439 3016.249 86,435
t2.56642 3017.002 B6.359
12.6444 3017489 86,167
12.6447 3017.918 86,735
12.6450 3019.651 86.525
12.6453 3020.694 86.317
12,6456 3021.832 86,484
12.56458 3022,917 B6.424
12,6451 3023.740 86.304
12.6464 3024,128 86.296
12.6467 3025.468 86.375
12,6469 3026.277 86.263
12.6472 3026.679 86.337
12.6475 3027.435 86,317
12.6478 3028.048 86,334
12.6481 3028.561%9 85,328
12.6483 3029.769 86,274
12.6486 3030.742 86.399
12.6489 3030.997 86.293
12,6492 3032.000 86.298
12,6494 3032.051 B86.298
12.6497 3032.223 B86.326
12.6500 3034.044 86.378
12,6503 3034.468 86.320
12.6506 3035.256 86.309
12.6508 3035.795 86.306
12.6511 3035.959 B86.383
12.6514 3035.105 85,304
12.6517 3035.654 86,287
12,6519 30356.930 86.353
12.6522 3037.325 86.304
12.6525 3038.330 86.246
12.6528 3037.590 86.405
12.6531 3037.941 B86.326
12.6533 3038.054 86.334
12.6534 3037.840 86.334
12.6539 3040.107 86.290
12.6542 3040.824 86.555
12.6544 3041,.117 86.408
12.6547 3041.216 86.290
12,6550 3039, 4648 86.315
12,6553 3039.240 86.279
12.6556 3041.112 86.304
12.6558 3041.673 86.380
12.656% 3042.608 86.298
12.65464 3042.223 86.331
12.6567 3040.360 86,153
12.6569 3041,516 856,383
12.6572 3044.474 86,410
12.6575 3044.411 86,356
12.6578 043,845 86.304
12,6581 3043,241 86,317
12.6583 3043.338 86.315
12.6586 3043.965 86.372
12.4589 3044.060 86.282
12,6592 3045.908 86,339
12,6594 30456.452 86.268
12.6597 3045.627 86.421
12.6600 3043.927 86.233
12,6603 3044.240 86.430



Yime Pressure Temperature
(Psia) (°F)
12.6606 3045.188 B&. 246
12.6608 3047.291 86.276
12.6611 3045,929 86.350
12.6614 3044.858 86.378
12.6617 3046.621 86.328
12.6619 3047.507 86.263
12.6622 3048.854 86,402
12,6625 3047.634 86.290
12.6628 3046.591 85.309
12,6631 3047.244 86.331
12.6633 3049.520 86.213
12.6636 3050.042 86.416
12.6639 3048.207 86.372
12.6642 3046.919 86.323
12.6644 3047 .677 86.241
12.6647 3048.662 86.342
12.6650 3049.281 86.380
12.6653 3048.211 86.265
12.6656 3048.174 86,337
12.6658 3049.965 86,309
12.6661 3050.420 86.361
12.6664 3049.830 86.323
12,6667 3049, 143 86.317
12,6669 3049.823 86.293
12.6672 3051.353 86.27T1
12.6675 3051.499 86,424
12.6678 3051.413 86.339
12.66B1 3051.346 85,290
12.56683 3049.452 86,265
12,6686 3050.276 86,378
12.6689 3051.744 86,391
12.6692 3050.750 85,260
12.6694 3050.261 86,326
12.6697 3051.317 86,361
12.6700 3051.896 86,312
12.6703 3051.111 854.331
12.6706 3050,756 856,293
12.6708 3052.371 86.378
12,6711 3052.109 86,282
12,6714 3053.111 B86.279
12.6717 3053.347 84,3469
12.6719 3053.159 86.345
12.6722 3053.4638 86,394
12.6725 3053.599 B6.224
12,6728 3053.090 84,298
12.6731 3052.095 86,372
12.6733 3052.649 86.358
12.6736 3052.337 86.282
12.6739 3051.995 B6.317
12.6742 3052.445 86,408
12.6744 3052,358 85.375
12.6747 3052.650 86,265
12,6750 3053.396 86.342
12.4753 3054.092 84.285
12.6756 3053.952 86.254
12,6758 3055.238 86.367
12.6761 3055.096 85.369
12.6764 3054.914 86.378
12.6819 3057.137 B6.364
12.4875 3058.577 86.345
12.6931 3062.026 86.342
12.6986 3064.924 86.287
12,7042 3063.784 86.361
12.7097 3065.968 84.3569
12.7153 3068.587 84.315
12.7208 3069.581 854.293
12.7264 3070.134 86.413
12.7319 3068,31% 84,345
12.7375 3069.079 85.389
12.7431 3069.067 86.405
12.7486 3068.654 86.304
12,7539 3069.175 B&. 181
12.7706 3070.451 846.391
12,7872 3072.322 85,479
12.8039 3073.071 86.740

Time Pressure Temperature
(Psia) (°F)
12.8206 3074.289 86.451
12.8372 3072.5%6 86.479
12.8539 3072.593 86.050
12.8706 3072.926 86.183
12.8872 3073.772 86.629
12,9039 3073,265 86.304
12.9206 3072.788 86.047
12.9372 3072.335 84,156
12.9539 3072.764 86.065
12.9706 3073.509 86.843
12.9872 3073.217 ar.o37
13.0039 3073.426 87.863
13.0206 3074.675 87.411
13.0372 3074.774 87.626
13.0539 3073.653 8r.801
13.0706 3072.921 88.210
13.0872 3072.715 88,682
13.1039 3072.923 88.464
13,1206 3072.149 88.611
13.1372 3071.611 88,580
13,1539 3070.229 89.085
13,1706 3070.341 89.748
13.1872 3070.243 89.762
13.2039 3072.074 89.868
13.2206 3071.697 90.058
13,2372 3072.195 90.240
13,2539 3071.670 90.270
13.2706 3070.499 90.384
13.2808 3070.002 90.443
13.2811 3069.367 90.538
13.2814 3070.407 90.706
13.2817 3070.317 90.639
13.2819 3069.654 90.492
13.2822 3069.954 90.495
13.2825 3069.402 90.457
13.2828 3070.206 90.465
13.2831 3071.059 90.503
13.2833 3071.066 90.121
13.2836 3070.441 90.075
13.2839 3070.478 90.484
13,2842 3059.869 90,378
13,2844 3069.871 90.563
13,2847 3070.993 90.484
13.2850 3070.322 90.541
13,2853 3068,969 90,400
13,2856 3069.504 90,540
13.2858 3069.268 90.441
13.2861 3070.546% 90.509
13.2864 3069.676 90.427
13.2867 3069.070 90.606
13.2869 3069.522 90.473
13.2872 3069.510 90.479
13.2875 3068.922 90.479
13.2878 3069.363 90.525
13.2881 30468.579 90.557
13.2883 3067.832 90.433
13.2886 3067.821 90.492
13.2889 3068.227 90.776
13.2892 3068.537 90.536
13.2894 3048.986 90.435
13.2897 3069.264 90.557
13.2900 3048.574 90.471
13.2903 3068.401 90.522
13.2906 3048.964 90.509
13.2908 3069.057 90.503
13.2911 3068.759 90.544
13.2914 3069.484 90,400
13.2917 3069.204 90,593
13.2919 3068.122 90,445
13.2922 3069.531 90.620
13.2925 306%9.530 90.500
13.2928 3069.532 90.498
13.2931 3069.757 90.538
13.2933 3068.249 90.593
13.2936 3069.409 90.457

Time Pressure Temperature
{Psia) (*F)
13.2939 3069.575 90,528
13.2942 3069.670 $0.519
13,2944 3069.802 94.049
13.2947 3069, 184 90.259
13.2950 3070.109 90,587
13.2953 3069.957 90.454
13.2956 3069.531 90.536 .
13,2958 306%9.372 20.598
13,2961 3068.524 90,525
13.2964 3068.657 90.487
13.2967 3069.673 90.598
13.2969 3069.434 90.741
13,2972 3049.800 90.548
13.2975 30469.961 90.449
13.2978 30469.702 90.482
13.2981 3070.522 90.465
13.2983 3069.889 90.576
13.2986 3070.079 90.522
13.2989 3070.661 90.548
13.2992 3069.390 90.566
13.2994 3069.108 90.548
13,2997 3070.416 90,460
13.3000 3070.476 90.617
13.3003 3049.779 90.473
13.3006 3069.455 90.650
13.3008 3070.208 90.574
13.3011 3070.461 90.506
13,3014 3070.071 90.736
13,3017 3070.646 90.430
13,3019 3070.682 20.571
13,3022 3070.068 90.528
13.3025 3070,764 90.541
13.3028 3070.467 90.4655
13,3031 3070.667 90.533
13.3033 3070,667 90.625
13.3036 30569.729 90.509
13.3039 3070.5%9 90.534
13,3042 3070.308 90,642
13.3044 3070.141 90.528
13.3047 3069.710 90.579
13.3050 3069.780 90,547
13.3053 3048.718 90.568
13.3056 3068.103 90.666
13,3058 3068.517 90.506
13.3061 3048.611 90.582
13.3064 3068.005 90.604
13.3067 3069.465 90,536
13.3069 306%9.089 ot 666
13,3072 30468.582 90.471
13.3075 3048.493 $0.008
13.3078 3069.941 90.511
13.3081 3070.290 90.609
13.3083 3071.036 90.495
13.3086 3069.990 90,5460
13.3089 3070.781 90.650
13,3092 3071,708 90.623
13,3094 3070,735 90.595
13.3097 3071,178 90.492
13.3100 3071.630 90.701
13.3103 3070.523 90.650
13.3106 3070.4587 90.555
13.3108 3071.382 90.606
13.3111 3071.384 90.593
13.3114 3071,017 90.639
13.3117 3071.611 90,549
13.3119 3071.335 90.582
13.3122 3070.794 90,633
13,3125 3071.451% 90.585
13.3128 3072.054 90.6469
13.3131 3071.106 90.547
13.3133 3071.513 90.563
13.3136 3071.556 90.547
13.3139 3071.853 90.579
13.3142 3072.236 90.606
13.3144 3071.521 90.552



Time Pressure Temperature
(Psia) (°F)
13.3147 3071.910 90,655
13.3150 3071.950 90.614
13.3153 3071.626 90.614
13,3156 3071.582 90.642
13.3158 3071.233 90,617
13.3161 3071.527 90.628
13.3164 3072.310 90.633
13.3167 3072.359 $0.806
13.3169 3072.615 90,666
13.3172 3073.032 90.726
13.3175 3072.551 90,525
13,3178 3071.914 90.623
13,3181 3071.242 90.865
13.3183 3071.472 90.669
13.3186 3070.440 90,587
13.3189 3071.830 90.644
13,3192 3070.719 90.406
13.3194 3072.298 90,723
13.3197 3071.280 90.614
13.3200 3070.990 90.571
13,3203 3071,301 90.717
13.3206 3072.342 90.492
13.3208 3072.041 90.723
13.3211 3072.632 90.701
13.3214 3072.503 90.623
13.3217 3072.404 90.617
13.3219 3072.592 90.623
13.3222 3071.956 90.652
13.3225 3072,437 90.631
13.3228 3072.603 90.914
13.3231 3072.569 90.828
13.3233 3072177 90.755
13.3236 3070.609 90.652
13.3239 3071.866 90,590
13.3242 3070.756 90,717
13.3244 3070.059 90.631
13.3247 3071.240 90.582
13.3250 3070,950 90.720
13.3253 3072.051 90.644
13.3256 3072,136 90.4696
13.3258 3071.254 90.53%6
13.3261 3072.923 90.761
13.3264 3071.907 90.631
13.3267 3071.183 90.644
13.3269 3072.694 90.623
13.3272 3073.576 90.764
13.3275 3071.804 90.669
13.3278 3072.288 90,541
13.3281 3072.269 90.731
13.3283 3072.280 90,717
13.3286 3072.791 90.658
13.3289 3073.411 90.647
13.3292 3072.596 90,671
13.3294 3072,946 90.704
13.3297 3072.418 90,563
13.3300 3073.240 90.723
13.3303 3073.102 90,647
13.3306 3072.812 90.780
13.3308 3072.222 20.487
$3.3311 3072.007 90.254
13.3314 3072.266 90.745
13.3317 3071.675 90.701
13.3319 3071.292 90.636
13.3322 3071.146 90.957
13.3325 3071.188 90.628
13.3328 3071.021 90.617
13.3331 3070.834 90.73%
13.3333 3071.907 90.677
13.3336 3071.655 90.680
13.3339 3072.379 90.992
13.3342 3072.880 90.612
13.3344 3072.479 90.791
13.3347 3072.470 90.506
13.3350 3073.574 90.812
13.3353 3072.510 90.642

Time Pressure Temperature
(Psia) (°F)
13.3356 3073.063 90.723
13.3358 3072.5461 90.726
13,3361 3072.314 90.485
13.3364 3072.953 90.704
13.3367 3073.070 90.696
13.3369 3072.478 90,652
13.3372 3073.070 90.742
13.3375 3073.074 90.70%9
13.3378 3072.919 90.682
13.3381 3073.348 90.655
13.3383 3072.508 90.736
13,3386 3072.826 90.745
13,3389 3071.836 90.938
13.3392 3071.487 90.734
13.3394 3071.719 90.636
13.3397 3071.895 90,693
13.3400 3070.984 90.717
13.3403 3072.567 90.717
13.3406 3072.464%9 90.709
13.3408 3071.512 90.693
13.341% 3072.524 90,680
13,3414 3073,.234 90.758
13.3417 3072.316 90.709
13.3419 3073.399 90.717
13.3422 3072.999 90.693
13.3425 3072.632 90,793
13,3428 3072.188 90,685
13.3431 3072.635 90.734
13.3433 3072.490 90.585
13.3436 3073.628 90.745
13.3439 3072.609 90.4693
13,3442 3072.521 20.987
13.3444 3073.098 %0. 699
13.3447 3072.117 90,952
13.3450 3072.258 90.749
13.3453 3072.299 90. 668
13.3456 3072.048 $0.777
13.3458 3071.503 90,685
13.3461 3073.305 90.753
13.3464 3072.059 90.690
13.3467 3072.5858 90.731
13.3469 3071.616 90.051
13,3472 3071.948 90.643
13.3475 3072.948 90.76%
13.3478 3073.152 20,769
13.3481 3072.6646 90.650
13.3483 3072.729 90.005
13.34856 3072.883 90.712
13,3489 3071,948 90.821
13,3492 3072.975 90.761
13.3494 3071.426 90.579
13,3497 3072.203 90.804
13.3500 3072.961 90.981
13.3503 3072.882 90.82%
13.3506 3072.838 20.701
13,3508 3072.983 90,4485
13.3511 3073.257 90.804
13.3514 3072.966 20.726
13.3517 3073.173 90.761
13.3519 3072.042 90.720
13.3522 3074.347 90.766
13.3525 3073.709 90,726
13,3528 3072,673 90,742
13.3531 3073.166 90.761
13,3533 3073.366 90.76%
13,3536 3073.170 90.582
13.3539 3073.973 90.875
13,3542 3073,092 90,576
13.3544 3073,581 90,878
13.3547 3073.711 90.807
13.3550 3072.915 $0.707
13.3553 3073.027 90.76%
13.3556 3073.229 90.747
13.3558 3073.411 90.758
13.3561 3072.304 90.751

Time Pressure Temperature
(Psia) (°F)
13.3564 3072.208 90.734
13.3567 3072.393 90.807
13,3569 3071.941 90.736
13,3572 3072.363 90.807
13.3575 3072.122 90.712
13.3578 3071.525 90,723
13,3581 3071.989 90.769
13.3583 3071.733 90,859
13.3586 3072.027 90.754
13.3589 3073.179 90.726
13.3592 3071.5t2 90.785
13,3594 3073,951 90.755
13.3597 3071.780 20.717
13.3600 3071.980 90,826
13,3603 3073.267 %0.745
13.3606 3073.303 90.810
13.3608 3073.177 90.747
13.3611 3073.146 90.804
13.3614 3072.78% 90.7%¢
13,3417 3072.714 $0.783
13.34619 3071.960 90.750
13,3622 3071.389 90.764
13.3625 3071.282 90.769
13.3628 3071.109 90,902
13.3631 3070.774 90.696
13.3633 3070.261 90.774
13.3436 3070.459 90.728
13.3639 3071.628 90.851
13,3642 3071.328 90,766
13.3644 3071.444 90,769
13,3647 3070.918 90,736
13,3630 3071.435 90,945
13.3653 3072.828 90,704
13.3656 3072.598 90,845
13.3658 3071,085 90.701
13,3861 3072.975 90.880
13.3664 3071.448 90.717
13,3667 3070.4678 %0.749
13.3669 3072.225 90.842
13.3672 3071.919 90.810
13,3675 3070.810 90.761
13.3678 3071.555 90.804
13.3681 3071.422 90.785
13,3683 3071.564 90.812
13.3686 3071.424 ?0.008
13.368%9 3071.700 90,826
13,3692 3071.726 $0.831
13.3694 3070.622 90.747
13.3697 3071.402 90,766
13,3700 3070.534 $0.878
13.3703 3070.550 90,745
13.3706 3071.424 P0.793
13.3708 3070.618 90.853
13,3711 3070.915 20.796
13.3714 307,677 90.864
13.3717 3070.410 90.745
13.3719 3071.514 90.738
13.3722 3071.595 90.929
13.3725 3070.450 90.7%96
13.3728 3070.915 90,804
13,3731 3070.49%6 90.878
13,3733 3070.295 90,723
13.3736 3070.069 90.850
13.3739 3069.498 90.818
13.3742 3069.464 90.823
13,3744 3064,753 90.856
13,3747 3046B.567 90.7566
13.3750 3069.693 90.878
13.3753 306%9.207 %0.777
13.3756 3070.2M1 $0.818
13,3758 3070.700 90,351
13.3761 3070.093 90.755
13.3764 3070.892 %0.8561
13.3747 3070.747 90.793
13.37469 30469.943 .. .20.86%9



Time Preasure Temperature
{Psia) ("F)
13.3772 3070.87% 90.747
13.3775 3071.741 90.840
13,3778 3070.426 90,772
13,3781 3070.447 90.727
13.3783 3070.413 90.490
13.3786 3071.313 90.812
13.3789 3070.718 90.821
13,3792 3070.975 90.859
13.3794 3071.262 90.840
13.3797 3070.486 90.834
13.3800 3071.297 90.79%
13.3803 3071.384 90.826
$3.3806 3070.873 90,848
13.3808 3070.546 90,842
13.3811 3071.594 90.840
13.3814 3070,604 90.780
$3.3817 3071.435 90.918
13.3819 3071.062 90.823
13.3822 3071.571 90.85%
13,3825 3071.262 ¥0.312
13,3828 3070.750 90.707
13.3831 3070.846 90.964
13.3833 3071.309 90,3864
13.3836 3070.924 90.886
13.3839 3071.764 90.783
13.3842 3071.922 90.861
13,3844 3071.323 90.883
13.3847 3071.607 90.804
13.3850 3070.648 90.880
13,3853 3070.995 90.823
13.3856 3070.919 90.845
13.3858 30469.965 90.878
13.3861 3070.409 90.902
13.38646 3071.626 90.826
13.3867 3071.226 90.867
13.3869 3070.879 90.812
13.3872 3071.850 90.849
13.3875 3071.864 90.842
13.3878 307%1.812 90.880
13.3881 3071.430 90.812
13.3883 3071.161 90.883
13.3886 3071.898 90.856
13.3889 3071.538 90.872
13.3892 3071,067 90.872
13,3894 3071.090 90.853
13.3897 3070.029 90.872
13.3900 3088.561 90.848
13.3903 3068,290 90.883
13.3906 3066,185 90.845
13.3908 3065, 150 90.875
13.3917 3063.4679 90.867
13.3914 30682.587 90.869
13,3917 3061.271 90.867
13.3919 3059.736 $0.872
13.3922 3058.903 90.872
13.3925 3057.352 90,869
$3.3928 3055.996 90.330
13.3931 3055.061 90.861
13.3933 3053.468 90.875
13.3936 3052.206 90.878
13.3939 3051.227 90.878
13.3942 3049.744 90.872
13.3944 3048.665 90.886
13.3947 3047.397 90.869
13.3950 3046.087 90.878
13.3953 3044.987 90.872
13.3956 3043.783 90.386
13.3958 3042.5483 90.875
13.3961 3041,499 $0.888
13.3964 3040.290 90.880
13.3967 3039.149 %0.880
13.3969 3038.077 90,884
13.3972 3036.920 70.886
13.3975 3035.850 90,880
13.3978 3034.775 90,883

Time Pressure Temperature
(Psia) (°F)
13.3981 3033.661 90.883
13.3983 3032.450 90.885
13.3986 3031.4605 90.894
13.39389 3030.531 $0.883
13.3992 3029.541 90.897
13.3994 3028.481 $0.373
13.3997 3027.510 90.894
13.4000 3026.53% $0.897
13.4003 3025.527 90.897
13,4006 3024.527 90.878
13.4008 3023.626 90.907
13,4011 3022.622 90,883
13.4014 3021.716 90.902
13.4017 3020.773 90.894
13.4019 3019.857 90.905
13,4022 3018.929 90.897
13.4025 3018.019 90.894
13.4028 3017.140 90,897
13.4031 3016.289 90.910
13.4033 3015.372 90,888
13.4036 3014.528 90.902
13.4039 3013.694 90.905
13.4042 3012.827 90.902
13.4044 3012.013 90.907
13,4047 3011.157 90.891
13.4050 3010.393 90.915
13.4053 3009.568 90.907
13.4056 3008.742 90.3%9
13,4058 3007.959 90.902
13.4061 3007.222 90.921
13.4064 3006.424 90.915
13.4067 3005.5640 90,502
13.4069 3004.879 90.905
13.4072 3004.183 90,915
13.4075 3003.410 90.918
13,4078 3002.640 90.907
13.4081 3001.946 90.915
13.4083 3001.205 90.913
13.4086 3000.505 90.921
13.4089 2999.743 90.902
13.4092 2999.085 90.921
13.4094 2998.377 90.921
13.4097 2997.673 90.918
13.4100 29956.990 90.915
13.4103 2996.326 90.926
13,4106 2995,643 90.924
13.4108 2994.960 90.913
13,4111 2994.327 90.929
13.4114 2993,680 90.929
13.4117 2992.993 90.913
13.4119 2092.371 90.926
13.4122 2991.738 90.926
13.4125 2991.114 90.932
13.4128 2990.475 90.921
13.4131 2989.851 90.918
$3.4133 2989.271 90,934
13.4136 2988.654 90,924
13.4139 2988,091 90.945
13,4142 2987.448 90.913
13.4144 2986,904 90.937
13.4147 29B6.342 90.940
13.4150 2985.750 90.940
13.4153 2985.143 90.913
13.4156 2984.662 90,951
13.4158 2984.069 9G.937
13.414871 2983.524 90.937
13.4164 2982.951 90.918
13.4167 2982.467 90.951
13.4169 2981.926 90.945
13.4172 2981.393 90.940
13.4175 2980,867 90.934
13.4178 2980.367 90,943
13.4181 2979.861 90.9438
13.4183 2979.341 90.937
13.4186 2978.853 90.948

10

Time Pressure Temperature
(Psia) (*F)
13.4189 2978.349 90.943
13,4192 2977.880 90,948
13.4194 2977.377 90.943
13.4197 2976.900 90.940
13.4200 2978.460 90.964
13.4203 2975,983 90.953
13.4206 2975.476 90.934
13,4208 2975.065 90.959
13,4211 2974.611 90.956
13.4214 2974.144 90.951
13.4217 2973.5687 90.943
13.4219 2973.285 90.956
13.4222 2972.864 90.967
13.4225 2972.401 90.948
13,4228 2972.004 90.964
13,4231 2971.576 90.956
13.4233 2971.155 90.959
13.4236 2970.767 90.964
13.4239 2970,341 90.953
13.4242 2949.931 90.951
13,4244 29469.589 90.981
13,4247 2969,171 $0.962
13.46250 2968.763 90.956
13.4253 2968.385 90,959
13,4256 2968.047 90.975
13.4258 2967.659 90.972
13,4261 2967.243 £0.951
13.4264 29646.917 90,970
13,4267 2966.577 90.981
13.4269 2964.213 90.975
13.4272 2965.832 90.954
13.4275 2965.496 90.970
13.4278 2965.155 90.972
13.4281 2964 ,834 90.986
13.4283 2964 .470 90.964
13.46286 2964146 90.972
13.46289 2963.325 90,978
13.4292 2963.521 90.98%
13.4294 2963.160 90.962
13.4297 2962.855 90.975
13,4300 2962.583 920.991
13.4303 2962.263 90,9856
13.4306 2961.953 90.978
13.4308 2961.632 90.975
13,4311 2961.380 90.994
13,4314 2961.083 90,989
13,4317 2960.775 90,973
13,4319 2960.496 90,985
13.4322 2960.221 90.989
13.4325 2959.956 90.997
13.4328 2959.653 90.981
13.4331 2959.386 90,943
13.4333 2959.151 91.000
13.4336 2958.871 90.991
13.4339 2958.621 91.000
13.4342 2958.334 90.981
13,4344 2958.097 90.991
13.4347 2957.872 91.005
13.4350 2957.629 91.005
13.4353 2957,345 90.983
13.4356 2957.145 91.002
13.4358 2956.913 91.008
13.4361 2956.667 91.002
13.4364 2956.420 90,989
13,4367 2956.215 91.005
13,4369 2955.984 $1.000
13,4372 2955.781 91.013
13.4375 2955.557 91.008
13,4378 2955.316 90,997
13.43871 2955.128 91.010
13.4383 2954,931 91.016
13.4386 2954.705 91.005
13.4389 2954.509 91.010
13.4392 2954.301 91.013
13,4394 2954.116 91.013



Time Pressure Temperature
(Psia) "
13.4397 2953,925 91.021
13,4400 2923.693 21.000
13.4403 2953.527 91.013
13.4406 2953.336 ?1.013
13.4408 2953.205 91.046
13,6411 2952.921 90.989
13.4414 2952.818 91.032
13,4417 2952.609 91.019
13.4419 2952,427 91.016
13.4422 2952.268 91,021
13.4425 2952.075 91.013
13.4428 2951,954 91.035
13,4431 2951.755 91.027
13.4433 2951.618 91.032
13,4436 2951.400 91.0%0
13.4439 2951.276 91.027
13,4442 2951147 91.040
13,4444 2950.964 91.029
13,4447 2950.807 91.024
13,4450 2950.645 91.024
13,4453 2950.543 91.048
13,4456 2950.361 91.029
13,4458 2950.216 91.035
13,4461 2950.098 91.043
13.4464 2949.914 91.027
13.4467 2949.8017 91.037
13,4469 2949.664 91.043
13,4472 2949.511 $1.032
13,6475 2949.404 91.054
13.4478 2949.246 91.032
13.4481 2949.139 91.054
13.4483 2948.978 91.035
13,4486 2948.861 91.043
13,4489 2948.734 91.046
13.4492 2948.630 91.054
13.4494 2948.483 91.046
13,4497 2948.360 91.043
13.4500 2948.238 91.048
13,4503 2948.142 91.056
13,4506 2948.017 91.056
13,4508 2947.879 91.046
13,4511 2947.771 91.051
13,4514 2947,666 91.054
13.4517 2947.568 91.065
13.46519 2947.450 91.065
13.4522 2947.312 91.046
13.4525 2947.231 91.062
13.4528 2947.119 91.065
13.4531 2946.995 91.054
13.4533 2946.895 91.059
13.4536 2946.7%7 91.062
13.4539 2946.709 91.070
13,4542 2946.599 91.070
13.4544 2946.498 91.067
13,4547 2946.365 91.051
13.4550 2946.307 91.075
13,4553 2946.183 91.065
13,4356 2946.128 91.086
13.4558 2945.977 91.056
13.4561 2945.931 91.084
13.4564 2945,783 91.059
13.4567 2945.750 91.089
13.4569 2945.601 91.065
13.4572 2945.546 91.078
13,4575 2945.438 91.075
13.4578 2945.349 91.075
13.4581 2945,285 91.08%
13,4583 2945.160 91.073
13.4586 2945,099 91.084
13.4589 2945.003 91.084
13.4592 2944.918 91.089
13.4594 2944 .856 91.092
13,4597 2944.723 91.075
13.4600 2944.662 91.086
13,4403 2944 ,579 91.089

Time Pressure Temperature
(Psia) {°F)
13.4606 2944,488 91.084
13.4608 2944435 91.103
13,4611 2944.295 91,087
13,4614 2944.273 91.103
13.4617 2944.176 91.094
13,4619 2944.123 91.105
13.4622 2944.010 91.092
13.4625 2943.936 91.092
13.4628 2943.870 91.100
13.4631 2943.814 91.113
13,4633 2943.720 91.103
13.4636 2943.598 91.073
13.4639 2943.579 91.113
13,4642 2943.479 91.092
13,4644 2943,481 91.132
13,4647 2943.292 91.078
13.46350 2943.298 91.113
13.4653 2943,220 91.111
13,4656 2943.098 91.089
13.4658 2943.110 Nn.127
13.4661 2942.991 91.103
13.4664 2942.912 91.100
13.4667 2942.904 91.127
13.4669 2942.785 91.103
13.4672 2942.749 91.119
13,4675 2942.677 ?1.116
13.4678 2942.604 91,108
13.4681 2942.572 91.127
13,4683 2942.478 91.116
13.4686 2942.462 91.135
13.4689 2942.361 91.116
13,4692 2942.279 91.108
13.4694 2942,233 91.11¢9
13.4697 2942.227 91.143
13.4700 2942.133 91.124
13.4703 2942.066 91.124
13.4706 2941.977 91.108
13.4708 2941.956 91.124
13,4711 2941.922 91.138
13.4714 2941.848 91.141
13.4717 2941.776 91.119
13.4719 2941.753 91.138
13.4722 2941.696 91.135
13.4725 2941.632 91,132
13.4728 2941.588 91.132
13.4731 2941.549 91.143
13.4733 2941.472 91.130
13.4736 2941.413 91.130
13.4739 2941.415 91.154
13.4742 2941.330 91.141
13,4744 2941,301 91.149
13.4747 2941,219 91.132
13.4750 2941.178 91.138
13,4753 2941.149 91.146
13,4736 2941.100 91.151
13.4758 2941.07% 91.159
13.4761 2940981 91.135
13,4764 2940,920 91.130
13,4767 2940,949 91.165
13.4769 2940.870 91.154
13,4772 2940.853 91.165
13,4775 2940.761 91.143
13,4778 2940,706 91.138
13.4781 2940.700 91.162
13.4783 2940.664 91.162
13.4786 2940.620 91.162
13.4789 2940,558 91.157
13,4792 2940,485 91.138
13.4794 2940,502 91.170
13,4797 2940.453 91.163
13.4800 2940.396 91.165
13.4803 2940.374 .73
13.4806 2940.285 91,149
13.4808 2940.263 91.157
13.4811 2940.259 91.178

Time Pressure Temperature
{Psia) (°F)
13.4814 2940.177 91.162
13.4817 2940.148 91.173
13.4819 2940.129 91.176
13,4822 2940.060 91.162
13.4825 2940.053 91.178
13.4828 2939.999 91.173
13,4831 2939.982 91.184
13.4833 2939.945 91.184
13,4836 2939.4835 91.149
13.4839 2939.847 91.178
13.4842 2939.823 91,181
13.4844 2939.788 91.187
13,4847 2939.744 91.187
13.4850 2939.495 91.176
13.4853 2939.652 91.173
13.4856 2939.628 91.184
13.4858 2939.409 91.189
13.4881 2939.575 91.195
13,4864 2939.495 91.176
13,4867 2939.479 91.178
13,4869 2939.465 91.195
13,4872 2939.425 91,189
13.4875 2939.411 91.206
13.4878 2939.366 91.197
13.4B81 2939.29%9 91.181
13.4883 2939.250 91.178
13.4886 2939,293 91.214
13.4889 2939.189 91.181
13,4892 2939.225 91.216
13,4894 2939.153 M.197
13,4897 2939.104 91.187
13,4900 2939,085 91.197
13.4903 2939.055 91.200
13.4906 2939.058 91.214
13,4908 2933.9838 91.200
13,4911 2938.976 91.206
13.4914 2938.935 91.203
13.4917 2938.893 91.200
13.4919 2938.898 91.219
13,4922 2938.836 91.206
13,4925 2938.842 91.216
13,4928 2938.772 91.203
13.4931 2938.753 91.208
13,4933 2938.734 91.214
13,4936 2938.4692 91.211
13.4939 2938.713 91.230
13,4942 2938.638 91.214
13.4944 2938,605 91.208
13,4947 2938.554 91,200
13.4950 2938,587 91.230
13.4953 2938.550 91.230
13,4956 2938.518 91.225
13,4958 2938.473 91.216
13,4961 2938.449 91.219
13.4964 2938.410 91.214
13.4967 2938,406 91.227
13.4969 2938.409 91.241
13,4972 2938.346 91,227
13.4975 2938.329 91.230
13.4978 2938.280 91.219
13.4981 2938.261 91.225
13.4983 2938.258 91,235
13,4986 2938.240 91.241
13.4989 2938,.192 91,235
13.4992 2934.175 91.238
13,4994 2938.113 91.216
13.4997 2938.113 91.233
13.5000 2938.116 M.246
13.5003 2938.117 91.262
13.5006 2938.037 91.235
13.5008 2938.008 91.235
13,5011 2937.980 91.233
13.5014 2937.958 91.233
13.5017 2937.954 91.246
13.5019 2937.930 91.249



Time Pressure Temperature
(Psia) {°F)
13.5022 2937.928 91.260
13.5025 2937.879 91.249
13.5028 2937.852 91.246
13.5031 2937.797 91.233
13.5033 2937.812 91.249
13.5036 2937.801 91.262
13.5039 2937.763 91.254
13.5042 2937,767 91.268
13,5044 2937.664 91.225
13.5047 2937.695 91.257
13.5050 2937.673 91.257
13.5053 2937.4656 91.260
13.5056 2937.546 91.271
13.5058 29317.619 91.268
13.5061 2937.547 91.241
13,5064 2937.549 91.254
13.5067 2937.538 91.260
13.5069 2937.515 91.260
13.5072 2937.516 91.276
13.5073 2937.489 91.273
13.5078 2937.469 91.271
13.5081 2937.410 91.254
13,5083 2937.405 91.260
13.5086 2937.406 91.276
13.5089 2937.376 91.268
13.5092 2937.392 91.292
13.5094 2937.316 91.260
13.5097 2937.317 91.2756
13.5100 2937.280 91.268
13.5103 2937.275 91.273
13.5106 2937.264 91.279
13.5108 2937.257 91.287
13.5111 2937.235 91.287
13.5114 2937.187 91.273
13,5117 2937.180 91.281
13,5119 2937.150 91.273
13.5122 2937.143 91.281
13.5125 2937.137 91.290
13.5128 2937.122 91.298
13.5131 2937.089 91.284
13.5133 2937.062 91.281
13.5136 2937.016 91.276
13.5139 2937.026 91.281
13.5142 2937.031 91.300
13.5144 2936.979 91.284
13.5147 2937.009 91.309
13.5150 2936,962 91.295
13.5153 2934,920 91.284
13.5156 2936.926 91.295
13.5158 2936.881 91.287
13.5172 2936.817 91.300
13.5186 2936.735 91.311
13.5200 2936.641 91.309
13.5214 2936.558 91.311
13.5228 2934.462 91.311
13.5242 2936.409 91.330
13.5256 2936.333 91.333
13.5269 2936.247 91.330
13.5283 2936.176 91.336
13.5297 2936.128 91.349
13.5311 2936.051 91.352
13.5325 2935.985 91,360
13.5339 2935.927 91.368
13.5353 2935.838 91.360
13.5367 2935.785 91.371
13.5381 2935.4689 91.363
13.5394 2935.672 91.390
13.5408 2935.604 91.393
13,5422 2935.553 91.401
13.5436 2935.489 91.398
13.5450 2935.443 91.409
13.5464 2935.407 91.425
13.5478 2935.315 .41
13.5492 2935.302 91.436
13.5506 2935.232 91.430

Time Pressure Temperature
{Psia) (°F)
13.5519 2935,153 91.420
13,5533 2935.137 91.447
13.5547 2935.086 91.447
13.5561 2935.052 91.460
13.5575 2934.968 91.447
13.5589 2934.949 91.460
13.5603 2934,890 91.460
13.5417 2934.883 91.485
13.5631 2934.802 91.468
13.5644 2934.785 91.487
13.5658 2934.691 91.468
13.5672 2934.677 91.485
13.5686 2934,636 91.490
13.5700 2934.581 91.485
13.5714 2934.565 91.504
13.5728 2934,541 91.514
13.5742 2934.479 91.509
13.5756 2934,448 91.520
13,5769 2934.416 91.523
13.5783 2934.375 91.528
13.5797 2934,346 91.536
13.5811 2934,329 91.547
13.5825 2934.302 91.552
13.5839 2934.273 91.560
13.5853 2934.216 91.558
13.5867 2934.194 91.566
13.5881 2934.180 91,574
13.5894 2934.133 91.577
13.5908 2934.094 91.579
13.5922 2934.060 91.585
13.5936 2934.003 91.574
13.5950 2934.012 91.598
13,5964 2933.959 91.590
13,5978 2933.943 91.601
13.5992 2933,931 91.615
13.6006 2933.867 91.596
13.6019 2933.883 91.628
13.6033 2933.834 91.623
13.6047 2933.809 91.628
13.6061 2933.809 91.644
13.6075 2933.775 91.650
13,6089 2933.740 91.647
13.6103 2933.714 91.653
13.6117 2933.687 91.658
13.6131 2933.668 91.663
13.6144 2933.641 91.669
13.6158 2933.632 91.4680
13.6172 2933,605 91.685
13.6186 2933.575 91.585
13.6200 2933.556 91.690
13.6214 2933.540 91.701
13.6228 2933.510 91.701
13.6262 2933.490 91.707
13,6256 2933.483 91.715
13,6269 2933.466 91.726
13.6278 2933.442 91.720
13.6319 2933.394 91.742
13.6341 2933.330 91,735
13.6403 2933.254 91.758
13.6444 2933.246 91.801
13.6486 2933.187 91.810
13.6528 2933.129 91.818
13.6569 2933.048 91.818
13.6611 2932.994 91.828
13.6653 2932.968 91.850
13,6694 2932.946 91.875
13.6736 2932,871 91.877
13.6778 2932.844 91.891
13.6819 2932.782 91.893
13.6861 2932.774 91.921
13.6903 2932.753 91.945
13.6944 2932.689 91.942
13.6986 2932.677 91.964
13.7028 2932.438 91.975
13.7069 2932.566 91.964

Time Pressure Temperature
{Psia) (°F)
13.7111 2932.555 91.994
13.7153 2932.523 92.004
13.7194 2932,497 92.010
13.7236 2932.450 92.013
13.7278 2932.426 92.031
13.7319 2932.377 92.029
13.7361 2932.343 92.034
13.7403 2932.334 92.053
13.7444 2932.282 92.053
13.7486 2932,270 92.067
13.7528 2932.23s 92.072
13.7569 2932.192 92,072
13,7611 2932.190 92.091
13.7653 2932.151 92.094
13.7694 2932.131 92.099
13,7736 2932.090 92.096
13.7778 2932.080 92.115
13.7819 2932,058 92,123
13,7861 2932.051 92.140
13.7903 2932,037 92,148
13,7944 2932.023 92,156
13,7986 2931.978 92.156
13.8028 2931.969 92.167
13.8069 2931.949 92.172
13.8111 2931.917 92.175
13.8153 2931.878 92.178
13.8194 2931.851 92.175
13.8236 2931.817 92.180
13,8278 2931.797 92.186
13.8319 2931.790 92.202
13,8341 2931.778 92,207
13.8403 2931.772 92.224
13.8444 2931.732 92,218
13,8486 2931.727 92.232
13,8528 2931.716 92.245
13,8569 2931.684 92,240
13,8611 2931.4692 92.264
13,8653 2931.4862 92,254
13,8694 29031.632 92,264
13,8736 2931.591 92.261
13.8778 2931.609 92.283
13.8819 2931.554 92.270
13.8841 2931,565 92.291
13.8903 2931.573 92.307
13.8944 2931.533 92,302
13.8985 2931.544 92.324
13.9028 2931.486 92.305
13.9069 2931.512 92.334
13,9111 2931.443 92.324
13,9153 2931.454 92.332
13.9181 2931.440 92.332
13.9264 2931.42% 92.345
13.9347 2931.395 92.359
13.9431 2931.338 92.356
13,9514 2931.346 92.3a8
13,9597 2931.290 92,378
13.9681 2931.258 92.388
13.9764 2931.256 92,416
13.9825 2931.199 92.397
13.9908 2931.185 92.413
13,9992 2931.188 92.434
14.0075 2931.141 92,437
14.0158 2931.110 92.440
14.0242 2931.103 92.464
14.0325 2931.100 92,483
14.0408 2931.051 92.472
14.0492 2931.049 92.49
14.0575 2930.987 92.478
14.0658 2930.986 92.497
14.0742 2930.973 92.510
14,0825 2930.919 92,505
14.0908 2930.909 92,514
14,0992 2930.913 92.537
14.1075 2930.854 92.529
14.1158 2930.846 92,545



Time Pressure Temperature
(Psia) (°F}
14.12642 2930.802 92.537
14,1325 2930.815 92.564
14.1408 2930.778 92.564
14,1492 2930.758 92.570
14.1575 2930.752 92.586
14.1658 2930.754 92.599
14,1742 2930.720 92.597
14.1825 2930.4673 92.5%94
14.1908 2930.706 92.621
14,1992 2930.649 92.610
14.2075 2930.634 92.618
14.2158 2930.588 92,613
14.2242 2930.580 §2.621
14,2325 2930,566 92.5629
14,2408 2930.531 92.626
14,2492 2930.534 92.5648
14,2575 2930.549 92.672
14.2658 2930,552 92.4686
14,2742 2930.483 92.672
14,2825 2930.439 92.854
14.2908 2930.474 92.699
14.2992 2930.477 92.71
14.3075 2930.462 92.729
14.3158 2930.475 92.754
14,3242 2930.411 92.745
14.3325 2930.367 §2.745
14.3408 2930.350 92.7561
14.3492 2930,395 92.797
14.3575 2930.341 92.783
14,3658 2930.323 92.786
14,3742 2930.336 92.805
14.3825 2930.259 92.783
14.3908 2930,297 92.824
14.3992 2930.265 92.818
14,4075 2930.238 92,818
14.64158 2930.273 92.851
14.4242 2930,249 92.853
14.4325 2930.,224 92.856
14.4408 2930,209 92,8564
14,4492 2930.185 92.875
14,4575 2930.190 92.894
t4.4658 2930.158 92.888
14,4742 2930.181 92.913
14,4825 2930.119 92.89%
14,4908 2930.127 92.915
14.4992 2930.114 92.921
14,5075 2930,105 92.932
14,5158 2930.118 92.951
14,5262 2930.059 92.934
14.5325 2930.058 92.942
14.5408 2930.047 92,956
14.5492 2930.04%9 92.959
14.5575 2930.030 92.975
14,5658 2930.012 92.978
14.5742 2930.037 93,007
14,5825 2930.015 93.007
14,5908 2929,976 93.002
14.5992 2930.008 93,032
14,6075 2929.967 93.021
14,6158 2929.974 93,045
14.6242 2929.967 93.053
14,4325 2929.907 93.037
14,6408 2929.888 93.034
14,6492 2929.865 93.042
14,6575 2929.874 93,067
14.6658 2929.898 93.096
14.6742 2929.926 93.131
14.6825 2929.857 93.110
14.6908 2929.869 93.137
14.6992 2929.835 93.134
14.7075 2929.848 93.181
14,7158 2929.870 93.185
14,7242 2929.863 93.202
14,7325 2929.816 93.196
14.74,08 2929.780 93.188

Time Pressure Temperature
(Psia) (°F)
14,7492 2929.787 93,212
14.7575 2929.802 93,237
14,7658 2929.794 93.245
16.7742 2929.795 93.261
14.7825 2929.776 93.266
14.7908 2929.739 93.258
14,7992 2929.711 93.264
14.8075 2929.741 93.288
14.8158 2929.734 93.296
14.8242 2929.744 93.318
148325 2929.737 93,326
14.8408 2929.690 93.320
16,8492 2929.702 93.339
14,8575 2929.710 93,355
14.8658 2929.690 93.361
14,8742 2929.683 93.36%9
14,8825 2929.671 93.374
16.8908 2929.671 93.391
14,8992 2929.631 93,396
14.9075 2929,659 93.412
14,9158 2929.624 93.409
14.9242 2929.432 93.426
14,9325 2929.646 93,450
14,9408 2929.625 93,450
14,9492 2929.622 93.461
14,9533 2929.590 93.447
14,9700 2929.652 93.517
14.9867 2929.605 93.520
15.0033 2929.588 93,339
15.0200 2929.598 93.569
15.0264 2929,524 93.544
15.0431 2929.535 93,582
15,0597 2929.495 93.593
15.0764 2929.495 93.433
15.0931 2929.500 93,668
15.1097 2929.498 93.703
15,1264 2929.466 93.714
15,1431 2929.496 93.771
15,1597 2929.459 93,795
15,1764 2929.422 23.81
15.1931 2929.412 93.838
15.2097 2929.402 93.873
15.2264 2929.400 93,908
15.2431 2929.410 93,954
15,2597 2929.397 94.000
15.2764 2929.371 94,022
15.2931 2929.380 94.076
15,3097 2929.357 94.108
15.3264 2929.362 94.159
15.3431 2929.318 94.183
15.3597 2929.330 94.243
15.3764 2929.346 94.305
15,3931 2929.352 94.356
15.4097 2929.300 94.380
15.4264 2929.284 94.428
15.4431 2929.310 94.488
15,4597 2929.266 94.504
15,4764 2929.263 94,539
15,4931 2929.292 94.587
15.5097 2929.250 94.617
15.5264 2929.249 94,649
15.5431 2929,249 94,681
15.5597 2929.266 94.743
15.5764 2929.230 94,781
15.5931 2929.244 94,846
15.6097 2929.214 94,886
15.6264 2929.204 94.921
15,6431 2929.203 94.945
15.6597 2929.222 94,964
15.6764 2929.198 94.967
15,6931 2929.197 94.991
13.7097 2929.192 95.012
15.7264 2929.169 93.029
13,7431 2929.178 95.058
15,7597 2929.173 95,080

Time Pressure Temperature
(Psia) (°F)
15.7764 2929.17S 95.101
15.7931 2929.149 95.160
15.8097 2929.159 95.252
15.8264 2929.128 95.332
15.8431 2929.106 95.402
15,8597 2929.083 95,459
15.8764 2929.095 95.531
15.8931 2929.101 95.580
15.9097 2929.110 95.625
15.9244 2929.104 95.663
15.9431 2929.112 95.709
15.9597 2929.154 95.773
15.9764 2929.106 95.808
15,9931 2929.051 95.851
16,0097 2929.066 95.913
16.0264 2929.008 95.942
16.0431 292B.961 94.015
16.0597 2928.970 95,148
16.0754 2928,959 96.302
16.0931 2928,970 96,398
16,1097 2928.983 96.468
16.1264 2929.030 956,535
16.1431 2929.050 95,575
16,1597 2929.071 96.600
16,1764 2929.063 96.600
16,1931 29029.006 96,567
16.2097 2929.017 96.648
16.2264 2928.983 946,720
16,2431 2928.948 96.790
14,2597 2929.011 96.851
16,2764 2929.035 96.881
16.2931 2929.026 96.905
16.3097 2929.044 96,932
16.3264 2929.015 95,916
16,3431 2929.023 96.916
16,3597 2923.985 96.894
16,3764 2929.009 96.908
16.3931 2929.040 96.913
16.4097 2929.016 96.892
16,4266 2929.015 96.841
16,4431 2928.954 96.774
16,4597 2929.054 96.843
16,4764 2928.976 96.827
16.4931 2928.930 96.843
16.5097 2928.960 96.897
16.5264 2928.909 96.926
14,5431 2928.383 97.036
14,5597 2928.848 97.170
16.5764 2928.859 97.310
16,5931 2928.814 97.409
16,5097 2928.822 97.529
16,6264 2928,850 97.612
16.6431 2928.871 97.636
16,4597 2928.902 97.657
16,6764 2928.897 97.647
16,6931 2928,.839 97.625
16,7097 2928.845 97.639
16,7264 2928.887 97.724
14,7431 2928.841 97.786
16,7597 2928.819 97.853
16.7764 2928.828 97.895
16,7931 2928.825 97.9346
16,8097 2928.823 97.930
16.8264 2928.859 97.909
16,8431 2928.886 97.845
16.8597 2928.908 97.778
16.8764 2928.874 97.692
16.8931 2928.862 97.660
16,9097 2928.803 97.660
16,9264 2928.821 97.708
16,9431 2928.798 97.732
16.9597 2928.779 97.751
16.9764 2928.808 97.797
16.9931 2928.766 97.831
17.0097 2928.750 97.914



Time Pressure Temperature
(Psia) (°F)
17.0264 2928.783 97.970
17.0431 2928.787 98.010
17.0597 2928.756 98,064
17.0764 2928.758 98.166
17.0931 2928.716 98. 2567
17.1097 2928.730 98,371
17.1264 2928.758 98,425
17,1431 2928.803 98.446
17.1597 2928.80¢ 98.417
17.1764 2928.798 98,414
17,1931 2928.799 98.406
17.2097 2928.779 98.411
17.2264 2928.802 98,417
17.2431 2928.824 98,395
17.2597 2928.790 98,393
17.2764 2928.757 98.433
17.2931 2928.72¢2 98.497
17.3097 2928.739 98.540
17.3264 2928.768 98.540
17.3431 2928.785 98.516
17.3597 2928.759 98.438
17.3764 2928.758 98,358
17.3931 2928.744 96.313
17.4097 2928.746 98.296
17.4264 2928.741 98.264
17.4431 2928,722 98.232
17.4597 2928.731 98.200
17.4764 2928.700 98.166
17,4931 2928.481 98,184
17.5097 2928.693 p8,187
17.5264 2928.704 98.168
17.5431 2928.701 98,171
17.5597 2928.731 ?8.141
17.5764 292B.716 98.149
17.5931 2928.694 £8.208
17,6097 2928.674 98.243
17,6264 2928.642 98.305
17,6431 2928.663 98.379
17.6597 2928.676 98.403
17,6764 292B.659 98.398
17.6931 2928.637 98,435
17.7097 2928.644 98,494
17,7158 2928.624 98.521
17.7325 2928.4663 98,585
17.7492 2928.646 98.588
17.7658 2928.680 ?8.561
17.7825 2928.580 98.532
17.7992 2928.675 $8.529
17.8158 2928.624 98,588
17.8325 2928.415 98.492
17.8492 2928.4629 98.759
17.8658 2928.640 $8.799
17.8825 2928.608 98.801
17.8992 2928.614 ?8.788
17.9158 2928.652 98.772
17.9325 2928.4652 98.743
17.9492 2928.660 98.7564
17.9658 2928.585 98.823
$7.9825 2928.595 98.914
17.9992 2928.409 98.953
18.0158 2928.621 98.927
18.0325 2928.4662 98.908
18,0492 292B.644 98.889
18.0658 2928.4653 98.903
18.0825F 2928.664 96,884
18.0992 2928.4668 98,873
18.1158 2928.638 98.852
18,1325 2928.611 98.871
1B.1492 2928.529 98.879
18.1658 2928.417 98.914
18.1825 2928.425 98.879
18.1992 2928.596 98,849
18.2158 2928.587 98.865
18,2325 2928.577 98.848
18,2492 2928.622 98.848

Time Pressure Tetperature
(Psia) °f)
18.2658 2928,583 98.825
18.2825 2928.605 98.855
18,2992 2928,583 98.884
18,3158 2928.583 98.913
18.3325 2928.571 98.940
18.3492 2928.536 98,967
18,3658 2928.542 98.991
18.3825 2928.542 98,991
18.3992 2928.576 99.007
18.4158 2928.563 98.999
18.4325 2928.530 98.980
18.4492 2928,552 99.039
18.4658 2928,517 99.089
18.4814 2928.558 99.097
18.4981 2928,573 99.097
18.5147 2928.564 99.084
18,5314 2928.527 99.063
18.5481 2928.540 99.087
18.5647 2928.574 99.119
168.5814 2928.529 99,119
18.5981 2928.562 99,167
18.6147 2928.544 99.177
18.6314 2928.563 99.188
18,6481 2928,540 99.167
18,6647 2928.582 99.170
18,6814 2928.507 99.177
18.6981 2928.538 99.255
18.7147 2928.538 99.263
18.7314 2928.493 99.271
18.7481 2928,530 99.300
18.7647 2928.557 99.316
18,7814 2928.522 99.322
18.7981 2928.509 99.407
18,8147 2928.497 99.497
18,8314 2928.498 99.540
18.8481 2928.498 99,612
18.8647 2928.536 99.676
18.8814 2928.524 99.695
18.8981 2928.521% 99.676
18.9147 2928.508 99,681
18.9314 2928.452 99.721
18.9481 2928.487 99.852
18.9647 2928.488 99.937
18.9814 292B.476 ?9.985
16.9981 2928.509 99.996
19.0147 2928.472 99.932
19,0314 2928.487 99.966
19.0481 2928.492 99.948
19.0647 2928,508 99.961
19.0814 2928.517 100.009
19.0981 2928.456 100.004
19,1147 2928.473 100.030
19.1314 2928.490 100.006
19,1481 2928.499 99.977
19.1647 2928.518 99.937
19.1814 2928.510 99.852
19.1981 2928.522 99.804
19.2147 2928.579 ?9.796
19.2314 2928.477 99.719
19.2481 2928.515 P9.711
19.2647 2928,521 99.727
19,2814 2928.517 99.716
19.2981 2928.479 P9.724
19.3147 2928.487 99.716
19.33146 2928.454 79.584
19.3481 2928.501 99.703
19.3647 2928,452 99.679
19.3814 2928.506 99.727
19,3981 2928.454 99.684
19.4147 2928.463 99.711
19.4314 2928.492 99.761
19.4481 2928.458 99.801
19.4647 2928.420 99.817
19.4814 2928.429 99.823
19.4981 2928.441 99.897

Time Pressure Teitperature
(Psia) (°F)

19.5147 2928.435 99.932

19.5314 2928.454 99.934

19.5481 2928.407 99.916

19.5647 2928.425 99.927

19,5814 2928.479 99.910

19.5981 2628,476 99.892

19.6147 2928.462 99.913

19.6314 2928.445 99.929

19.6481 2928.432 99.934

19.6647 2928.484 99.956

19.6814 2928.513 99.977

19.6981 2928.432 99.954

19.7147 2928.460 99.993

19.7314 2928.490 99.993

19.7481 2928.478 100.004

19.7647 2928.384 100.036
19.7814 2928.400 100.12¢9
19.7981 2928.448 100.246
19.8147 2928.387 100.283

19.8314 2928.404 100.331

19.8481 2928.464 100.374
19.8647 2928.409 100.411

19.8814 2928.403 100,509
19.8981 2928.447 100.595
19.9147 2928.392 100,605

19.9314 2928.428 100,712
19.9481 2928,442 100,754
19.9647 2928.437 100,738
19.9814 2928.480 100.746
19.9981 2928.508 100.741

20,0147 2928.440 100.4693
20.0314 2928.427 100.733
20.0481 2928.433 100.770
20.0647 2928.419 100,783
20.0814 2928.447 100,813
20.0981 2928.467 100.794
20.1147 2928.446 100.743
20.1314 2928.470 100,693
20,1481 2928.481 100.641
20.1647 2928.492 100.429
20,1814 2928.464 100,571
20.1981 29028.484 100.557
20,2147 2928.460 100.525
20.2314 2928.478 100.536
20,2481 2928.480 100,563
20,2647 2928.459 100,597
20.2814 2028.385 100,597
20,2981 2928.428 100,648
20.3147 2928.419 100. 664
20.3314 2928.400 100.496
20.3481 2928.443 100.767
20.3647 2928.448 100.762
20.3814 2928.372 100.786
20,3981 2928.384 100.884
20,4147 2928.427 100,951
20.4314 2928,425 100.932
20.4481 2928.445 100.9056
20.464T 292B.447 100,890
20,4814 2928,455 100.848
20.4981 2928.458 100.865
20.5147 2928.423 100,948
20,5314 2928.378 101.047
20,5481 2928.387 101.150
20,5647 2928.41% 101.190
20.5814 2928.412 101.225
20.5981 2928.430 101,227
20.6147 2928.453 101,227
20.6314 2928.445 101.193
20,6481 2928.455 101,155
20,6847 2928.474 101,145
20.6814 2928.451 101.089
20.6981 2928.469 101,031
20.7147 2928.479 101.028
20.7314 2928.442 101,070
20.7481 2928.409 101.0%4



Time Pressure Temperature Time Pressure Temperature Time Pressure Temperature
(Psia) (°F) (Psia) {°F} (Psia) ("F}
20.7647 2928.421 101.1566 22.0147 2928.415 103,541 23.4411 85.526 85,027
20,7814 2928,409 101.206 22.0314 292B.435 103,536 23.4494 B5.494 84,783
20.7981 292B.3%9% 101.211 22.0481 2928.441 103,530 23.4578 85,449 B84.560
20,8147 2928.423 101,248 22.0647 2928.461 103,485 23.4661 85,433 84.382
20.8314 2928.436 101,264 22.08% 2928.449 103.443 23.4744 85,419 84,217
20.8481 2928.411 101.267 22,0981 2928.446 103.419 23,4828 85.384 84.052
20,8647 2928.445 101.33¢9 22,1147 292B.447 103.525 23.4911 85.372 83.906
20.8814 2928.432 101,365 22.1314 2928.375 103.610 23.4994 85,356 B83.774
20.8981 2928.431 101.331 22.1481 2928.393 103.673 23.5078 B85.333 83.451
20,9147 2928.475 101.317 22.1647 2928.393 103.734 23.5161 85.325 83.554
20,9314 2928.462 101.344 22.1814 2928.421 103,795 23.5244 85.316 B3.458
20.9481 2928,406 101.410 22.1981 2928.425 103.758 23.5269 85,313 83.428
20,9647 2928.394 101.541% 22.2147 2928.440 103.744 23.5283 85.301 83.393
20.9814 2928.377 101.5618 22,2314 2928.438 103,713 23,5339 B83.839 86,632
20.9981 2928,382 101.620 22.2681 2928.442 103.702 23,5353 82.457 86,807
21.0147 2928.434 101.607 22,2647 2928.470 103.697 23,5367 80.235 B85.931
21.0314 2928.464 101.599 22.2814 2928.416 103.660 23.5381 79.278 86.540
21.0481 2928.405 101.633 22.2981 2928.415 103.747 23.5394 75.037 83.340
21.0647 2928.406 101.716 22.3147 2928.374 103.784 23.5408 73.573 83.393
21.08146 2928.413 101,750 22.3314 2928.364 103.840 23.5422 72.016 83,337
21.0981 2928.408 101.759 22.3481 2928.420 103.921 23.5436 70.467 83,295
21.1147 2928.407 101.846 22.3647 2928.430 103.932 23.5450 68.907 43.232
21.1314 2928.456 101.883 22,3814 2928.391 103.948 23.5464 67.458 83.307
21,1481 2928.432 101.947 22.3981 2928.397 104.035 23.5478 65.966 83.331
21.1647 2928.410 101.994 22.4147 2928.374 106.122 23,5492 64.377 83.243
21.1814 2928.412 102,047 22.6316 2928.354 106,212 23.5533 59.712 83.070
21.1981 2928.428 102.066 22.4481 2928,354 104.304 23.5561 56.716 83.097
21.2147 2928.430 102.045 22,4647 2928.411 104.326 23.558% 53,779 83.142
21.2314 2928.479 102.013 22,4814 2928.453 104,289 23,5603 52.276 B83.144
21,2481 2928.459 101.976 22.4981 2928.419 104.194 23.5617 50.721 83.08%
21.2647 2928.455 101.952 22.5147 2928.449 104. 141 23.5644 47,533 B82.902
21.2814 2928.440 101.939 22.5314 2928.446 104.091 23.5658 46.125 B83.020
21.2981 2928.431 101,933 22.5481 2928.409 104,104 23.5672 44.63% 83.053
21.3147 2928.433 101,952 22.5647 2928.3560 104,101 23.5686 43.036 82.938
21.3314 2928.447 101,973 22.5814 2928.426 104.101 23,5756 35.452 82.935
21.34871 2928.403 101.973 22.5981 2928.395 104.056 23,3769 33.793 82.761
21.3647 2928.380 102.016 22.6147 2909.964 104.386 23.5797 30.942 82.979
21.3814 2928.395 102.098 22.6208 2889.494 104 .885 23.5811 29.313  82.841
21.3981 2928.385 102.148 22.7767 2051.202 105.796 23.5825 27.830 82.385
21,4147 2928.388 102.172 22,7850 2051.117 105.415 23.5839 25.189 82.734
21,4314 2928.418 102.220 22,7933 2051.041 105.040 23.5853 24.766 82.841
21,4481 2928.425 102,241 22,8017 2050.997 104.721 23.5867 23.335 82.949
21.4647 2928.452 102.222 22,8100 2050.933 104,415 23.5881 21,6883 82.789
21.4814 2928.446 102.201 22.8183 2050.895 104.159 23.5894 20.172 82.794
21,4981 292B,476 102.193 22,8267 2050.8461 103.927 23.5908 18.672 82,814
21.5147 2928.366 102.233 22.8350 2050.813 103.697 23,5922 17,123 82.767
21.5314 2928.406 102.381 22.8433 2050.780 103.506 23.5936 15.603 82.739%
21.5481 2928.385 102.456 22.8517 2050,720 103.313 23.5950 14.123 82.800
21.5647 2928377 102.538 22.84600 2050.720 103.171 23.5964 14.123 B82.808
21.5814 2928.384 102.585 22.8683 2050.680 103.020 23.5978 14.123 82.73%
21.5981 2928.454 102.596 22.8767 2050.5665 102.893 23.5992 14,123 82.819
21.6147 2928.431 102.570 22.8850 2050.661 102.792 23.5997 14.123, 82.818
21.46314 292B.407 102.577 22.8933 2050.630 102.5670
21,6481 2928463 102.628 22,8964 2050.609 102.628
21,6647 2928.431 102.609 23.1733 680.106 91.531
21.6814 2928.415 102.577 23.1817 680,042 91.124
21.6981 2928.430 102.617 23.1900 679.972 90,728
21.7147 2928.393 102.452 23.1983 679.937 90.408
21.7314 2928.393 102.699 23.2067 679.880 90.082
21,7481 2928.421 102,816 23.2150 679.814 89.786
21.7647 2928.403 102,927 23.2233 679.770 B9.528
21.7814 2928.376 103.033 23.2317 679.731 89.291
21.7981 2928.347 103, 186 23.2400 679.708 89.093
21.8147 2928.350 103.345 23.2483 679.678 88,902
21.8314 2928.334 103,432 23.2567 679.647 83.725
21.848% 2928.428 103.501 23.2650 679.740 88,570
21.8647 2928.449 103.496 23,2733 679,716 88,445
21.8814 2928.434 103.469 23.2817 679,704 83.316
21.8981 2928.433 103.451 23.2900 679.584 88.197
21.9147 2928.445 103.406 23,2983 679,647 88,093
21.9314 2928.454 103.358 23,3067 679,658 B7.997
21,9481 2928.450 103.361 23.3150 679.623 87.886
21.9647 2928.449 103.395 23.3233 679.621 87.812
21.9814 2928.397 103,430 23.4244 85.500 85.570
21,9981 2928.426 103.504 23.4328 BS.556 85.296
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AFFENUIX 4.1.2-1

ENVIROCURP Envirocorp Services & Technology, Inc, Report File: WDW1.PAN
o . PanSystem Version 2.5 Analysis Date: 9/15/1998
Hionhae Well Test Analysis Report

Company Navajo Refining Company
Location Artesia, New Mexico

Well WDW-1

Test Type fnjection/Falloff

Test Date July 30 - 31, 1998

Gauge Type/Serial # Eccossetex/009

Gauge Depth 7924 Feet

Injection Interval 7924 - 8115 Feet; 8220 - B476 Feet
Completion Type Perforated

Top of Fill 8997 Feet

Last Stabilization New Completion

Analyst LKM

Envirocorp Project No. 70A4614

PanSystem - Copyright (C) 1998 Edinburgh Petroleurmn Services Ltd. Page 1 of 10




ENVIROCORP A

THVROCORR JEMACLS
A YECHHOLCOY, et

HOUSTOM, TX - SOUTH BEWD, i,

BATOM MOUGE, LA

Envirocorp Services & Technology, Inc.
PanSystem Version 2.5

Well Test Analysis Report

Report File:

Analysis Date:

WDW1.PAN

8/22/1998

Reservoir Description
Fluid type : Water

Weli orientation : Vertical
Number of wells : 1
Number of layers : 1

Layer Parameters Data

Layer 1
Formation thickness 253,00 f
Average formation porosity 0.10
Water saturation 0.00
Gas saturation 0.00
Formation compressibility 0.0000 psi-1
Total system compressibility | 8.4000e-6 psi-1
Layer pressure 2825.3599 psia
Temperature 0.0000degF
Weil Parameters Data
WDW-1

Well radius 0.3696 ft
Distance from observation to active well 0.0000 ft
Welihore storage coefficient 0.1038 bbl/psi
Weil offset - x direction .00 ft
Well offset - y direction 0.00 ft
Fluid Parameters Data

Layer 1
Oil gravity 0.0000 AP!
Gas gravity 0.0000 sp grav
Gas-oil ratio (produced) 0.0000 sci/STB
Water cut 0.0000
Water salinity 0.0000 ppm
Check Pressure 0.0000 psia
Check Temperature 0.0000 deg F
Gas-oil ratio (solution) 0.0000 scf/STB
Bubble-point pressure 0.0000 psia
Qil density 0.000 Ib/ft3
Qil viscaosity 0.000 ¢cp
Oii formation volume factor 0.000 RB/STB

PanSystem - Copyright (C} 1998 Edinburgh Petroleum Services Ltd.




ENVIROCORP Envirocorp Services & Technalogy, Inc. Report File: WDW1.PAN
peTemodn e PanSystem Version 2.5 Analysis Date: 9/15/1998
H ot Well Test Analysis Report
Fluid Parameters Data (cont)
Layer 1
Gas density 0.000 lb/ft3
Gas viscosity 0.0c¢p
Gas formation volume factor 0.000 ft3/scf
Water density 0.000 {b/ft3
Water viscosity 0.530 ¢p
Water formation volume factor 1.000 RB/STB
Oil compressibility 0.0000 psi-1
Initial Gas compressibility 0.0000 psi-1
Water compressibility 0.0000 psi-1
Layer 1 Correlations
Not Used
Layer 1 Model Data
Layer 1 Model Type : Radial homogeneous
Layer 1
Permeability 1130.00 md
Skin factor (Welt 1) 30.1678
Rate Change Data
Time Pressure Rate
Hours psia gpm
0.71330 2928.2310 0.0000
1260750  3074.7930  -420.0000
12.64080 3011.3721 -200.0000
13.38939 3071.6079  -420.0000
22.59810  2928,3950 0.0000
Page 3 of 10

PanSystemn - Copyright {C) 1998 Edinburgh Petroleum Services |_td.




ENVIRUCORP Envirocorp Services & Technology, Inc. Report File: WDW1.PAN

USROEGRE MRACLE

o Temowan. ne PanSystem Version 2.5 Analysis Date: 9/15/1998

o RO LA Well Test Analysis Report
3085 Test Overview: WDW-1 50
3069 0}

3063 -60
3037 -100
~ E]
= 3021 -150 &
2 : v
1] o ]
= 3005 : =200y
72 =
7 g =}
i3} —
o 2989) s 250

g =

8
2973| |8 -300
2957 -350
2941 -400

-
A

29250 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 18 17 18 19 20 21 22 23 2:50

Time (hours)

Pan3ystem - Copyright (C) 1898 Edinburgh Pefroleum Services Ltd. Page 4 of 10



ENWRUCURP Enviracorp Services & Technology, Inc. Report File:

CRROCORP HERACTS

WDW1.PAN

JroTRmOROaY. . PanSystem Version 2.5 Analysis Date; 9/15/1998
ML Well Test Analysis Report
3075 Cartesian Plot: WDW-1
Quick Match Results
Radlal homogeneaus
3080 Infinitely acting
Constant compressibility
Cs  =0.1038  bblpsi
3045 Cphi =5 psi
Tau =0.0831 hr
K = 1130 md
3030 S = 30.1678
Pl =20252171 psia
w3015
7]
=
3]
5 3000
w0
v
g
& 2985
2970
2955
2940 {
&
292‘-1 g 1 2 3 4 5 6 7 9 10 11
Eiapsed Time {hours)
Cartesian Plot: WDW-1 Model Results
Radial homogeneous
Infinitely acting
Value
Wellbore storage coefficient 0.1309 bbl/psi
Dimensionless wellbore storage | 1035.9075
Cartesian Plot: WDW-1 Line Details
Line type : Wellbore storage
Slope ; -4582.2
Intercept : 3071.68
Coefficient of Determination : 0.997527
Number of Intersections = 0
Page 5 of 10

PanSystem - Copyright (C} 1898 Edinburgh Petroleum Services Ltd.




ENVIRGCORP 2 Envirccorp Services & Technoiogy, inc. Report File: WDW1.PAN

DWRCCORP MITICTS

o T oan e PanSystem Version 2.5 Analysis Date: 9/15/1998

e Well Test Analysis Report

Radial Flow Plot

Cuick Match Results
Radlal homogeneous R —
4+

3080 Infinitely acting .
Constant compressibility 027
Cs =01038  bblipsi 2]

30451cphl =5 psi
Tau =0.0831 hr %
K = {130 md

3030 8 = 30,1678 ‘f;"
Pi = 29252171 psia

3015

2985 /
2970 /
2955

A -

2940 — RS

3075

\

o

A

)

1a

Pressure {ps
[}
(@]
(@]
o

2925 10 100 1000 10000

Superposition Time Function

Radial Fiow Plot Model Resuits
Radiai homogeneous
Infinitely acting

Value
Permeability 1125.5867 md
Permeability-thickness 2.8477e5 md.ft
Radius of investigation ; 4424.9595 ft

Flow efficiency 0.2247
dP skin (constant rate) 113.3868 psi
Skin factor 29,9633

Extrapolated pressure | 2925.3599 psia

Radial Fiow Plot Line Detaiis

Line type : Radial flow

Slope : 4.35671

Intercept : 2925.36

Coefficient of Determination : 0.596956

FPanSystem - Copyright (C) 1998 Edinburgh Petroleum Services Ltd. Page 6 of 10




DAROCORS MEACTE
AMD TECHNOLOGY, INC.

HOUTOM, TL, - HHATH MDD, R
BATOM ROUGE, LA

ENVIROCORP A Envirocom Services & Technology, Inc.

PanSystem Versicn 2.5

Well Test Analysis Report

Report File:

Analysis Date:

WDW1.PAN

9/15/1998

Radial flow

Extrapoiated pressure
Pressure at dt = 1 hour

2925.3599 psia
2930.2690 psia

Number of Interéections =0

PanSystem - Copyright (C) 1998 Edinburgh Petroleum Services Ltd.

Page 7 of 10




ENVIRGCORP A Envirocorp Services & Technoiogy, Inc. Report File: WDW1.PAN

DVIRGEORP S LS

poTIeRem PanSystem Version 2.5 Analysis Date: 9/15/1998
BB TON, TZ, - SOUTH NG, L
SouRouLA Well Test Analysis Report

Log-Log Plot: WDW-1

Quick Match Results
Radial homogeneaus
Infinitely acting
Constant comprassibility
Cs = (0.1038 bblpsi
Cphi =5 psi
01 Jrau =00831 hr
’E“' K = 1130 md
a S = 30.1678
o> Pi  =20252171 psia
B
2
&)
9
©
(a]
——
o 0.01
s
D
0
a Qo
T
0.001 PR
0.001 0.01 G.1 1

Equivalent Time (hours)

Log-Log Plot: WDW-1 Model Results
Radial homogeneous
infinitely acting

Value
Welibore storage coefficient 0.1305 bbil/psi
Oimensioniess welibore storage | 1032.4241
Permeability 1130.6444 md
Permeability-thickness 2.8605e5 md.ft
Skin factor 30,1285

Log-Log Plot; WDW-1 Line Details
Line type : Radial flow

Slope : 0

Intercept . 0.00448484

Coefficient of Determination : Not Used

Line type : Wellbore storage

Slope ; 1

intercept ; 10,9468

Coefficient of Determination : Not Used

PanS8ystem - Copyright (C) 1998 Edinburgh Petroleum Services Ltd. Page 8 of 10



ENVIROGORP A Envirocorp Services & Technology, Inc. Report File: WDW1.PAN

CMYWOCORP MINACTE
AL TECHIRLODY, Mic.

PanSystem Version 2.5 Analysis Date; 9/15/1998

HOURTOR T « BOUTH 3OO, M.

WATON ROUGE, LA

Well Test Analysis Report

Number of intersections = 0

PanSystem - Copyright (C) 1998 Edinburgh Petraleumn Services Lid. Page 9 of 10



ENVIRUCURP Envirocorp Services & Technology, Inc.

DIYIROCORS ATNACES
AT TIEL P, DY, P,

HOURTOR TR - 3ATH MDD, K

BATON MOUGE, LA

PanSystem Version 2.5

Well Test Analysis Report

Report File: WDW1.PAN

Anaijysis Date: 9/15/1998

Type Curve Plot

Match Results
Radial homogeneous
infinitety acting
K =1133.8192 md
Cs =0.1089 bbl/psi
Cd = 8452271
S =31.169
’é‘ Cphi =56 psi
@01 {Tau =0.0831 hr
o
—
n
E
]
&
o
O
Sy
o
E 0.01
o
o
og, ®
0.001 ’, S
3

0.001

0.01 0.1
Equivalent Time {hours)

10

Type Curve Plot Model Results

Radial homogeneous
Infinitely acting

Value

Permeability

Skin factor

Wellbore storage coefficient
Dimensionless wellbore storage

1133.8192 md
0.1069 bbi/psi
8452271
31.169

Type Curve Details
Stage 1 File Name : C:\pan25\typecurviradhomog.tch

Axis Type : Td/Cd

Stage 1
Match point - X -3.1743
Match point - Y 3.5836
Curve Number 13.0000
Curve Value 1.0000e30

PanSystem - Copyright (C) 1998 Edinburgh Petroleum Services Ltd.
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APPENDIX H

WDW-2 CONSTRUCTION INFORMATION



’SUBSURFACE’

REENTRY AND COMPLETION REPORT
WASTE DISPOSAL WELL NO. 2

NAVAJO REFINING COMPANY
ARTESIA, NEW MEXICO

Subsurface Project No. 70A4955

July 1999

Prepared By:

SUBSURFACE TECHNOLOGY, INC.
Houston, Texas
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EXECUTIVE SUMMARY

Navajo Refining Company (Navajo) contracted Subsurface Technology, Inc. (Subsurface),
formerly Envirocorp Services & Technology, Inc., to prepare an application for permit to
reenter a producing Class II well and conduct injection testing within the Wolfcamp, Cisco,
and Canyon Formations. The Application for Permit to Drill or Deepen was submitted to
the Department of the Interior, Bureau of Land Management (BLM), on April 13, 1999. A
permit modification was submitted to the State of New Mexico Oil Conservation

Commission (OCD) in April 1999,

The BLM granted approval for the reentry and testing by letter, dated Apnl 27, 1999. The
OCD granted approval for the reentry and testing on the wellbore by letter dated May 3,
1999. In April 1999, Navajo contracted Subsurface to prepare a detailed engineering plan to
reenter, test and complete The Eastland Oil Company, Chukka Federal No. 2.

Under contract with Navajo, Subsurface commenced field operations on May 35, 1999. The
existing location was cleared and a pad was constructed for the drilling and completion rigs,
Initially a completion rig was moved in and rigged up. The existing well pumping
equipment was removed and the perforations from 1446 feet to 1462 feet were squeezed
with cement. A 7-7/8 inch bit was lowered into the wellbore to drill and wash to 1922 feet,
The 8-5/8 inch surface casing was successfuily pressure tested to 660 psi prior to drilling out
the cement plug across the shoe. A cement bond log confirmed continuous cement with
good bond behind the 8-5/8 inch surface casing. The completion rig was released and

moved off site,

The top 10 feet of the 8-5/8 inch casing was replaced before the installation of the blowout
preventer assembly. A lined reserve pit was constructed for the containment of drill cuttings
and fluids. A rotary drilling rig was moved in and rigged up. The BLM and the OCD were
notified, and verbally approved the commencement of reentry operations on May 13, 1999.
A 7-7/8 inch bit was lowered into the wellbore to drill out cement plugs within the 8-5/8

inch surface casing.

vii Subsurface Technology, Inc,
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EXECUTIVE SUMMARY (Continued)

The 7-7/8 inch bit was lowered into the open-hole portion of the wellbore and cement plugs
were dnlled out to a total reentry depth of 8992 feet. A fracture identification log, 4-amm
caliper, and gamma-ray log were conducted within the open-hole portion of the wellbore,

The 5-1/2 inch protection casing was installed with cement circulated through the annular
space from bottom to the surface using a two-stage pump and plug method on May 19,
1999. Good returns were observed at the surface while cementing. The rotary drilling

equipment was released and moved off site.

A completion rig and blowout preventers were moved in and rigged up on May 24, 1999, A
4-3/4 inch bit was lowered into the wellbore to clean out and pressure test the 5-1/2 inch
protection casing. On May 25, 1999, the 5-1/2 inch casing was successfully pressure tested
to 1514 pounds per square inch gauge (psig) above the differential valve tool at 5785 feet.
On May 26, 1999, the 5-1/2 inch casing was successfully pressure tested to 1504 psig from
surface to the plugged-back total depth of 8770 feet.

The wellbore was displaced with a clean brine fluid and a baseline temperature and casing
inspection surveys were performed. A cement bond log was performed over the length of
the 5-1/2 inch protection casing. The injection interval (Cisco/Canyon Formations) was
perforated from 7826 feet to 8399 feet at two jet shots per foot. A sample of the formation
flurd was obtained for analysis and the lower injection interval was stimulated using 5000
gallons of 15% HCl acid and rock salt as a diverter.

The injection interval (L. Wolfcamp/Cisco Formations) was perforated from 7570 feet to
7736 feet at two jet shots per foot. A retrievable bridge plug and packer were set to isolate
the newly perforated interval. A sample of the formation fluid was obtained for analysis and
the perforations were stimulated using 5000 gallons of 15% HCl acid and rock salt as a
diverter. The packer and bridge plug were removed from the wellbore in preparation for the
pressure buildup portion of the falloff test.

On June 4, 1999 and June 5, 1999, an injection pressure buildup and falioff test was
conducted. Upon completion of the falloff test a differential temperature [og was conducted

Subsurface Technology, Inc.
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EXECUTIVE SUMMARY (Continued)

from surface to a total depth of 8736 feet. A radioactive tracer log was conducted and the
results obtained from the survey confirmed external mechanical integrity of the wellbore.

A 3-1/2 inch outside diameter (OD) injection tubing and packer were installed in the well to
7528 feet. An extended annular pressure test was performed to confirm stabilization within
the well system. On June 8, 1999, an annular pressure test was performed in accordance
with the requirements of the OCD. The OCD witnessed the annular pressure test that
successfully confirmed internal mechanical integrity at a pressure of 753 psig.

Upon conclusion of the annular pressure test, all equipment was rigged down and moved

out.

4
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1.0 INTRODUCTION

Navajo reentered, tested and completed The Eastland Oil Company, Chukka Federal
No. 2 wellbore for injection of plant waste effluent. The name of the new waste
disposal well will be designated as Navajo Refining Company Waste Disposal Well
No. 2 (WDW-2). The wellbore is located in Section 12, TI8S, R27E, Unit Letter E,
approximately 11 miles east-southeast of Artesia, in Eddy County, New Mexico. A
Well Location and Acreage Dedication Plat of the well location is shown on Figure
1.0-1. The construction and testing of this well were performed in compliance with
the provisions of the New Mexico Water Qualfry Control Commission Regulations
(NMWQCCR), dated November 15, 1996, Subpart V, Section Nos. 5204 and 5205,
and the United States Environmental Protection Agency Code of Federal Regulations,
40 CFR 146.12, Subpart B,

Subsurface was contracted by Navajo to reenter and test WDW-2. The construction
and testing of this Non-Commercial Class I Nonhazardous Waste Disposal Well were
permitted by the Department of the Interior, Bureau of Land Management (BLM), and
the New Mexico Energy, Minerals, and Natural Resources Department, OCD by
letters dated May 3, 1999 (Appendix 1.0-1) and April 27, 1999 (Appendix 1.0-2). All
work associated with WDW-2 was completed in accordance with the provisions
specified in the permit approved by the BLM and QCD.

The work for WDW-2 was designated as Subsurface's Project No. 7044955, This
report summarnizes all work performed on WDW-2 and includes the filing of the

necessary documents.

SUBSURFACE[ I Subsurface Technology, Inc.
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2.0 SUMMARY OF DAILY OPERATIONS

The original wellbore was designated as the Amoco Production Company,
Diamond Federal Gas Com, Well No. 1, installed July 18, 1973. The OCD Sundry
Notices and Reports on Wells are presented in Appendix 2.0-1. The wellbore was
constructed with a 13-3/8 inch OD conductor casing set at 40 feet and cemented to
surface. An 11 inch hole was drilled to a depth of 1995 feet. Open-hole logs were
conducted to include resistivity, spontaneous potential, porosity, and gamma ray, as
presented in Exhibits 2.0-1 and 2.0-2. An 8-5/8 inch surface casing was set at [995
feet and cemented to surface. A 7-7/8 inch hole was drilled to a depth of 10,372
feet to test potentially productive hydrocarbon zones. Subsequently, the wellbore

was abandoned on August 31, 1973.

On August 29, 1985, Fred Pool Drilling Inc. submiited an Application for Permit to
Drill or Deepen to the BLM. The wellbore was reentered to 1912 feet and
completed as a producing oil well with perforations from 1446 feet to 1462 feet, as
noted in the Sundry Notices and Reports on Wells (Appendix 2.0-2). The name of
the welibore was changed to the Chukka Federal Well No. 2. Figure 2.0-1 is the
plugged-back wellbore schematic.

The Chukka Federal Well No. 2 continued to operate as a producing oil well from
September 1985 to May 5, 1999. The Operator changed from Fred Pool Drilling,
Inc. to The Eastland Oil Company prior to purchase by Navajo Refining Company

in April 1999,

Navajo Refining Company submitted and received approval for the reentry, testing,
and completion of the Chukka Federal Well No. 2 from the BLM on April 27,

1999.

On Monday, May 3, 1999, OCD approved the Application for Permit to Drill or
Deepen Navajo Refining Company's (Navajo) WDW-2, formerly the Chukka
Federal No. 2 operated by The Eastland Oil Company.

SUBSURFACE 2 Subsurface Technology, Inc.
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2.1

2.2

The reentry, testing, and completion operations for WDW-2 are presented in this
section. Details of certain operations are referenced in the text and included as

figures, exhibits, tables, and appendices.

Figure 2.0-2 is the current wellbore schematic for WDW-2. Table 2.0-I contains
the detailed tubular program for WDW-2.

Cement Squeeze the Perforations

From May 5, 1999 to May 8, 1999, Navajo initiated field operations. The existing
pumping equipment, rods, and tubing were removed from the wellbore. The
perforations from 1446 feet to 1462 feet were squeezed using 100 sacks of Class
'H' cement. Approximately 50 sacks of cement were displaced into the perforated
interval. The cement was allowed to cure and drilled out to a total depth of 1922

feet (1911 feet below ground level).

8-5/8 Inch Mechanical Integrity Testing

On Sunday, May 9, 1999, the 8-5/8 inch surface casing, set from 1955 feet (KB) to
surface, was pressure tested for internal mechanical integrity between 1922 feet
(KB) and 30 feet (KB) using a packer set at 30 feet. The 8-5/8 inch surface casing
was pressure tested to 660 pounds per square inch (psi) and monitored at the
surface for one hour. The fluid used for testing was a clean fresh water fluid. A
pressure loss of 1 psi (0.15%) was observed during the first 30 minutes of the test,
A pressure loss of 2 psi (0.30%) was observed during the last 30 minutes of the
test. The results from the pressure test confirmed internal mechanical integrity of
the 8-5/8 inch surface casing from 1922 feet (KB) to 30 feet (KB).

On Sunday, May 9, 1999, Halliburton Logging Services completed a Cement Bond
Log and Microseismogram (same as a variable density log), CBL/MSG, survey
within the 8-5/8 inch casing from a wireline total depth of 1919 feet (KB) to the
surface (Exhibit 2.2-1). The results from the survey indicate a continuous column
of cement from 1922 feet to surface with good bonding characteristics. The
cement behind the 8-5/8 inch casing will provide an effective hydraulic seal to
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2.5

prevent the movement of groundwater fluids into the underground source of

drinking water with a base at 473 feet.

The workover rig was rigged down. A letter requesting regulatory approval for the
surface casing pressure test and CBL/MSG log was submitted to the QCD for

review and approval (Exhibit 2.2-2).

From Monday, May 10, 1999 to Tuesday, May 11, 1999, the 8-5/8 inch riser was
replaced and the reserve pit was excavated.

Preparation of the Drillsite

On May 12, 1999, a 6 millimeter, high density, polyethylene liner was installed in
the reserve pit. The rathole and mouseholes were installed in accordance with

Patterson Rig 47 specifications.

Mobilization of the Drilling Equipment

On May 13, 1999, Patterson moved in and rigged up the drilling rig. A rental
wellhead was installed and the blowout prevention equipment was installed and
tested in accordance with The United States Department of the Interior, Bureau of
Land Management, Onshore Order No. 2 Specifications (Appendix 2.5-1).

Reentry Operations

On May 14, 1999, a 7-7/8 inch bit was lowered into the 8-5/8 inch casing to drill
out the 100-foot cement plug from 1922 feet to 2093 feet. The drillpipe was
washed into the wellbore to 2898 feet. A deviation survey at 2898 feet indicated
“a-degree inclination. The wellbore was washed out to 3830 feet. A deviation
survey at 3838 feet indicated Yi-degree inclination. The wellbore was washed and
reamed to 4783 feet. A deviation survey at 4783 feet indicated Y:-degree
inclination. The wellbore was washed and reamed to 5082 feet.

On May 15, 1999, the cement plug at 5450 feet was tagged. The blowout
prevention equipment was successfully tested in accordance with Section III(A) of
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the Conditions for Approval attached to the Application for Permit to Drill or
Deepen, approved April 27, 1999. The BLM was notified by letter of the blowout
prevention equipment pressure test results on May 17, 1999 (Appendix 2.5-1). The
wellbore was washed and reamed to 6106 feet. A deviation survey at 6106 feet
indicated an inclination of 3/4 degree. The wellbore was washed and reamed to

6500 feet. The mud weight was increased to 8.7 pounds per gallon (ppg).

On May 16, 1999, the wellbore was washed and reamed to 6633 feet. A deviation
survey at 6633 feet indicated an inclination of 1/2 degree. The wellbore was
washed and reamed to 7269 feet and the mud weight was increased to 8.9 ppg. At
7500 feet, a small amount of gas was circulated out of the wellbore and the mud
weight was increased to 9.1 ppg. The wellbore was washed reamed to 8100 feet.
There was o indication of a cement plug from 7435 feet to 7534 feet.

On May 17, 1999, the wellbore was washed and reamed to total depth at 8992 feet.
The wellbore was circulated clean and a short trip to 1900 feet did not indicate tight
spots, bridges, or excessive drag on the drillpipe. The drillpipe, drill collars, and
bit were removed from the hole.

On May 18, 1999, Halliburton Logging Services performed a 4-arm caliper survey
from 8901 feet to 1800 feet (Exhibit 2.5-1), and a fracture identification survey
from 8900 feet to 4000 feet (Exhibit 2.5-2). Cement volumes were calculated
using the 4-arm caliper survey with 20% excess.

The bit, drill collars, and drillpipe were lowered into the hole to tag 30 feet of fill.
The wellbore was circulated clean and the drillpipe was pulled out of the hole and

laid down.

Installation of the Protection Casing

On May 19, 1999, 119 joints of 5-1/2 inch, 17 Ib/ft, L-80, LTC, new, seamless,
Range 3 protection casing were installed in WDW-2 (Table 2.6-1). The Mill Test
Report from the manufacturer is included in Appendix 2.6-1. The packoff float
shoe was set at 8869 feet, float collar at 8788 feet, and DV tool at 5792 feet. The
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2.7

BLM was notified of the cementing operations. Halliburton cemented the first
stage using 20 barrels of fresh water, 12 barrels of Super Flush, 20 barrels of
water, and 575 sacks of modified Class 'H' cement (yield = 1.71 f¥/sack at 13.0
ppg). The DV tool was opened and a total of 20 sacks of cement was displaced to
the surface. A total of 18 hours was allotted to wait on cement to cure above 500

psi compressive strength.

On May 20, 1999, the second stage was successfully completed with 20 barrels of
water, 12 barrels of Super Flush, 20 barrels of water, 300 sacks of Interfil} 'C" (yield
= 2.77 Ib/sack at 11.7 ppg), and 695 sacks of modified 'H' cement (yield = 1.7]
Ib/sack at 13.0 ppg). The DV tool was closed with 3300 psi and a total of 150
sacks of cement was displaced to the reserve pit. Mr. J.D. Whitlock, representing
the BLM, was on site and witnessed the second stage cementing operations. The

cement was allowed to cure for 12 hours.

On May 21, 1999, the blowout preventers were removed and the rig was released.
A Larkin Type R' 5-1/2 inch by 3-1/2 inch wellhead was installed. Ready-mix
cement was used to stabilize the 5-1/2 inch casing and the location was cleaned up

in preparation of completion operations.

From May 22, 1999 to May 23, 1999, preparations were performed prior to

completion activities.

Testing and Completion Operations

On May 24, 1999, Key Energy Services, Inc. moved in and rigged up a completion
rig, pump, tank, power swivel, and 2-7/8 inch EUE 8rd work string. A 6 inch
manual blowout preventer was installed for pressure control. A piece of pipe was

lost in the hole during rig-up operations.

On May 25, 1999, the lost piece of pipe was successfully washed over and
retrieved from the wellbore. A 4-3/4 inch outside diameter rock bit and six 3-1/2
inch drill collars were lowered into the wellbore on the 2-7/8 inch work string. The
well system was pressurized to 1514 psig and menitored for testing. A loss of 17
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psi per 30 minutes was observed (-1.15%) during the pressure test. The DV too]

was drilled out,

On May 26, 1999, the bit was lowered into the well to wash and drill to a total
plugged-back depth of 8770 feet (Table 2.7-I). The wellbore was circulated clean,
pressurized to 1584 psig, and monitored for testing. A loss of 16 psi per 30
minutes was observed (-1.01%) during the pressure test (Figure 2.7-1).

On May 27, 1999, a bit and scraper were lowered into the wellbore to 8569 feet. A
total of 500 gallons of 15% HCI inhibited acid preceded displacement of 250
barrels of 8.7 ppg clean brine water. Fluid returns were circulated to the reserve

pit,

On May 28, 1999, a differential temperature survey was conducted within the 5-1/2
inch protection casing from surface to 8769 feet. The well system was pressurized
to 1000 psig-and a cement bond survey, concurrent with a casing inspection survey,
was conducted from 8769 feet to 100 feet.

Perforating and Testing the Cisco/Canyon Formations

On May 29, 1999, the wellbore was perforated within the injection interval at two
jet shots per foot, 120 degree phasing, using retrievable casing guns. The selected
intervals were determined from the Compensated Neutron-Formation Density Log,
dated August 27, 1973, as follows: 7826-34 feet, 7858-80 feet, 7886-7904 feet,
7916-36 feet, 7944-64 feet, 7990-8042 feet, 8096-8116 feet, 8191-820] feet, 8304-
8319 feet, 8395-99 feet. This interval has been designated Zone 1. The wellbore
fluid level dropped during the perforating operations.

On May '30, 1999, Zone | was swab tested and a formation fluid sample was
retrieved for analysis. The results from the laboratory analysis on the Zone 1

formation fluid sample are presented in Appendix 2.8-1.

On May 31, 1999, the injection interval from 7820 feet to 8392 feet (Zone 1) was
stimulated with 5000 gallons of inhibited 15% HCl acid. A total of 2300 pounds of
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salt was used as diverter during the stimulation operations. A final test rate
indicated WDW-2 can accept an 8.7 ppg brine water at 7 bpm on a vacuum.

Perforating and Testing the L. Wolfcamp/Cisco Formations

On June 1, 1999, the wellbore was perforated within the injection interval at two jet
shots per foot, 120-degree phasing, using retrievable casing guns. The selected
intervals were determined from the Compensated Neutron-Formation Density Log,
dated August 27, 1973, as follows: 7570 feet to 7620 feet and 7676 feet to 7736
feet. This interval has been designated Zone 2. The wellbore fluid level remained
at approximately 1300 feet during the perforating operations. A complete record of
the perforated intervals is presented in Table 2.9-I.

On June 2, 1999, Zone 2 was swab tested and a formation fluid sample was
retrieved for analysis. The results from the laboratory analysis on the Zone 2
formation fluid sample are presented in Appendix 2.8-1.

On June 3, 1999, the injection interval from 7570 feet to 7736 feet (Zone 2) was
stimulated with 5000 gallons of inhibited 15% HCl acid. A total of 2300 pounds of
salt was used as a diverter during the stimulation operations. A final test rate
indicated WDW-2 can accept an 8.7 ppg brine water at 7 barrels per minute (bpm)

oI a vacuum.

Injectivity Testing

On June 4, 1999, an electric wireline unit was moved in and rigged up with a
digital quartz surface readout and memory backup pressure gauge. Both gauges
were run into the well to a depth of 7570 feet. The initial bottom-hole pressure was
2843.86 pounds per square inch absolute (psia) at 124°F. Injection of an 8.7 ppg
brine water was initiated at 10 bpm on a vacuum and continued for 12.75 hours.
The final injection pressure was 2939 psia at 88°F. Injection of brine was
discontinued and the bottom-hole pressure falloff was monitored at the surface.
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On June 5, 1999, the pressure falloff was discontinued and the tools were removed
from the wellbore while making gradient stops at 6000 feet, 4500 feet, 3000 feet,
1500 feet, and at the surface. A differential temperature survey was performed
from the surface to a wireline total depth of 8736 feet (top of fill). A radioactive
tracer survey confirmed external mechanical integrity of the 5-1/2 inch protection
casing and provided an injection profile across the perforated intervals.

Installation of the Injection Tubing and Packer

On June 6,1999, a 5-1/2” x 3.5 Weatherford (Arrow) Model X-1 packer (Figure
2.11-1) was lowered into the wellbore on the 3-1/2 injection tubing (Table 2.11-I).
The annulus was displaced with an 8.7 ppg corrosion inhibited brine water as
packer fluid. The corrosion inhibitor was a Unichem TECHNI-HIB 370, as
presented in the product information and Material Safety Data Sheets presented in
Appendix 2.11-1, Mill test and inspection reports for the 3-1/2 inch injection
tubing are presented in Appendix 2.11-2. The packer was set 7528 feet with
18,000 pounds of compression and the annulus was pressurized to 77! psig. The
annular pressure was monitored for stabilization through June 7, 1999.

On June 8, 1999, an annulus pressure test was performed. The OCD elected to
witness the test. The annulus was pressurized at 752 psig and monitored for 30
minutes. The final test pressure was 753 psig, an increase of 1 psi (0.13%), which
is within the 10% allowed by the regulations. Upon the conclusion of the annulus
pressure test the rig and ancillary equipment were rigged down and moved off site.

The installation of WDW-2 was completed on June 8, 1999. The wellhead was
secured and the well remained shut in pending approval of the permit by the OCD.,

Chronology of Field Activities

Appendix 2.12-1 is a Chronology of Field Activities from the Field Activity
Reports.
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3.1

3.2

3.3

3.3.1

MECHANICAL INTEGRITY TESTING

The demonstration of the mechanical integrity of WDW-2, required by NMWQCCR
Subpart V, Section 5204(A) to (D) and Section 5205(A)(1)(a), included 2 casing
inspection log of the 5-1/2 inch protection casing, pressure testing of the 5-1/2 inch
protection casing, cement bond log of the 8-5/8 inch and 5-1/2 inch casings, a
radioactive tracer survey, a differential temperature survey, and an annular pressure
test. Results of these tests demonstrated that the well had internal and external

mechanical integrity.

5-1/2 Inch Protection Casing Inspection Log

On May 28, 1999, Halliburton Logging Services conducted 2 casing inspection log
from 8769 feet to the surface (Exhibit 3.1-1). A Circumferential Acoustic Scanning
Tool was used to conduct the casing inspection survey. The data obtained from the
survey may be used as a baseline for future comparison.

5-1/2 Inch Protection Casing Pressure Test

The protection casing was successfully pressure tested to 752 psig on June 8, 1999,
for 30 minutes. A pressure gain of 1 psi was observed, as indicated on the pressure

test chart shown on Figure 3.5-1.

Cement Bond Logging

A cement bond log was conducted within the 8-5/8 inch surface casing during the
reentry operations from 1910 feet to the surface. Upon installation of the 5-1/2 inch
protection casing, a cement bond log was conducted. A total of two strings of casing
were successtully installed and cemented across the base of the underground source of

drinking water (USDW ).

8-5/8 inch Cement Bond Log

On May 9, 1999, a cement bond with variable density log was performed within the
9-5/8 protection casing from 1910 feet to the surface (Exhibit 2.2-1). The data
obtained from the cement bond log confirmed a continuous column of cement with
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good bonding characteristics behind the 8-5/8 protection casing from 1910 feet to 116
feet. The hydraulic coupling was lost above 116 feet and the too! would not respond,
A letter of interpretation of the surface casing cement bond/variable density log is

presented as Exhibit 2.2-2,

5-1/2 Inch Cement Bond Log

A cement bond with variable density log was conducted on the 5-1/2 inch protection
casing on May 28, 1999 (Exhibit 3.3.2-1). As indicated on the log, a continuous
column of cement extends from the base of the protection casing from a plugged-back
depth of 8769 feet to the surface. Cement bonding was indicated to be sufficient for
completion of the well. A letter of interpretation of the protection casing cement
bond/variable density log is presented as Exhibit 3.3.2-2.

The adequacy of the cement above the top of the perforations was successfully
confirmed in the subsequent radioactive tracer survey discussed in Section 3.4 and

differential temperature survey discussed in section 3.6.

The results obtained from the cement bond and variable density logs conducted on the
surface casing and the protection casing established that a continuous column of
cement, with good compressive strength and cement bond, existed behind both
casings. The installation of two casing strings across the base of the USDW, both of
which demonstrate a continuous column of cement from surface to bottom, assures

protection of the USDW.

Radioactive Tracer Survey

A radioactive tracer survey for WDW-2 was performed on June 5, 1999, following the
reservoir evaluation testing operations and prior to the installation of the injection
packer. The radioactive tracer survey consisted of running statistical checks, two
baseline gamma ray surveys, and ejecting four slugs of radioactive material. Two (2)
of the slug tests were stationary time-drive surveys and two were moving surveys.
The radioactive tracer log, conducted June 5, 1999, is presented as Exhibit 3.4-1. An
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3.5

injection profile analysis log is presented as Exhibit 3.4-2. All tests were conducted
while injecting a nonhazardous brine water into the well.

The radioactive tracer tool was lowered into the well to tag the total depth at 8743
feet. A pre-survey baseline gamma ray log was conducted from 8743 feet to 7460
feet. A pre-survey statistical check was performed at 7550 feet (20 feet above the top

perforation) for five minutes.

The moving surveys were conducted with the radioactive tracer tool initiaily
positioned at 7460 feet (above the intended packer setting depth). The injection of a
nonhazardous brine was initiated at a rate of 1/2 bpm. A slug of radioactive material
was ejected and verified for intensity. The slug's downward movement was recorded
by logging upward through the slug intermittently as it moved downward and
dissipated into the perforated interval. This test was repeated at an injection rate of 1/2
bpm. The results obtained from the moving surveys determined that the ejected
radioactive material was exiting into the permitted injection interval; therefore,
mechanical integrity was confirmed between the intended packer setting depth and the

top of the injection interval.

The injection of a nonhazardous brine was increased to 10 bpm. The radioactive
tracer tool was positioned with the bottom detector at 7550 feet, which is 20 feet
above the top of the top perforation, and a stationary time-drive survey was
conducted. The tool remained stationary across the interval and the well was
monitored for upward migration above 7550 feet for 15 minutes. This test was
repeated and monitored for upward migration above 7550 feet for 15 minutes. No
upward migration of radioactive material was observed during either survey.

A post-survey baseline gamma ray log was performed from 8727 feet to 7453 feet,

with no residual radioactive material.

Annular Pressure Test

The official annular pressure test was conducted on June 8, 1999. The injection packer
and tubing had been installed and the wellbore allowed to attain a thermal equilibrium.
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3.6

A Barton circular chart recorder (Serial Number 0323), scaled from 0 psig to 1000
psig, was installed to monitor the annulus pressure. The OCD representative, Mr, Van
Barton, was present to witness the annulus pressure test. At 0800 hours, the initial
annulus pressure was 752 psig. At 0830 hours, the final annulus pressure was 753
psig. This represents a pressure gain of 1.00 psi in 30 minutes, which is within the
limit of 10% in 15 minutes allowed by the OCD. An annulus pressure test chart is

presented as Figure 3.5-1.

Differential Temperature Survey

A baseline differential temperature survey was performed on May 28, 1999 (Exhibit
3.6-1) following the cleanout of the 5-1/2 inch protection casing to 8770 feet. On
June 5, 1999, a second differential temperature survey was performed following the
reservoir evaluation testing, which included 12-hour injection of an 8.7 ppg brine
water into the permitted injection interval (Exhibit 3.6-2).

AAs indicated on the May 28, 1999 baseline differential temperature log, the wellbore

temperature increased steadily from 77.0 degrees at the surface to 154.0 degrees at
8769 feet. A temperature gradient of 0.01 degrees per foot was observed.

On June 35, 1999, a second differential temperature log was performed following the
injection of brine water into the injection interval. A temperature gradient of .01
degrees per foot was observed from surface to the top perforation at 7570 feet. A
significant cooling anomaly was observed within the perforated injection interval as
temperatures cooled to 97.5 degrees. The data obtained from the differential
temperature survey confirmed external mechanical integrity of the 5-1/2 inch
protection casing and may be used for comparison during future surveys.

SEJBSURFACE 13 Subsurface Technology, Inc.
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4.0

4.1

4.1.1

4.1.2

RESERVOIR EVALUATION

Bottom-Hole Pressure Testing

The bottom-hole pressure testing which was conducted on WDW-2, following the
completion of the well, was designed to obtain the best estimate of permeability and
transmissibility in the reservoir. The pressure testing on WDW-2 consisted of a static
gradient survey and an injectivity/falloff test. Appendix 4.1-1 lists the time and
pressure data recorded during the static gradient survey, injection period, and falloff

period.

Static Gradient Survey and Bottom-Hole Pressure Analysis

On June 3, 1999, static gradient measurements were performed after conducting the
injection/falloff test on WDW-2. Pressure data from the gradient stops made at the
surface, 1500 feet, 3000 feet, 4500, 6000 feet, and 7570 feet are shown on Table
4.1.1-L. The gradient data are presented graphically as Figure 4.1.1-1. The static fluid
gradient at 7570 feet was determined to be 0.429 psi per foot. The fluid level was at

approximately 1292 feet,

Analysis of the Falloff Test

On June 4, 1999, a HP surface readout digital quartz pressure transducer with memory
tool backup was positioned at 7570 feet in WDW-2 and allowed to stabilize for
approximately 45 minutes. Injection into WDW-2 commenced at 0912 hours at an
injection rate of 428.4 gallons per minute (gpm). WDW-2 was shut in at 2156 hours
and the bottom-hole pressure and temperature were recorded for 7.2 hours.

The pressure data obtained during the falloff test were analyzed with the assistance of
the commercially available pressure transient analysis software program
"PanSystem2, Version 2.5". Appendix 4.1.2-1 contains the output from this software
program. Figure 4.1.2-1 shows the pressure response recorded by the pressure tool
from the time the tool was in place through the 7.2-hour shutin period. Figure 4.1.2-2
is a log-log diagnostic plot of the falloff data, showing change in pressure and pressure
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dertvative versus equivalent shutin time. The radial flow period is denoted on F igure
4,1.2-2.

The reservoir permeability was determined from the radial flow region of the
superposition Horner plot (Figure 4.1.2-3). The radial flow regime begins at a Horner
time of 16.9 and continues to 8.6. Figure 4.1.2-4 shows an expanded view of the
superposition Horner plot. The slope of the radial flow period was determined to be

1.563604 psi per cycle.

An estimate of mobility-thickness, kh/y, for the reservoir was determined from the

following equation:

Xh_1626 3B
H m

where,

kh/u = mobility-thickness, md-fi/cp
= flow rate, barrels per day
= viscosity, centipoise
formation volume factor, reservoir vol/surface vol
= slope of semi-log straight line, psi/cycle

5 wT o
I

Using an injection rate of 428.4 gpm (14,688 barrels per day) and the information
previously mentioned results in a mobility-thickness of 1,527,413 md-fi/cp:

S =]

kh_ o (14688)(1.0)
M 1.563604

=1,527,413 md-ft/cp
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Multiplying this value by the viscosity, p, results in transmissibility, kh;

U

= (1,527,413 ) (0.53 )

= 809,529 md-ft

And finally, permeability is determined by dividing transmissibility by the formation
thickness. The formation thickness is 299 feet, which results in a permeability of 2707

md.
p=(kh)
h
_ 809,529
299
=2707 md

The skin factor was determined from the following equation:

s=1.151[ -P—“’—f-;p—“i-log( —uﬁ’———z ] + 3.23 }

m d U
where,
S = formation skin damage at open perforations, dimensionless
1.151 = constant
Pwr = flowing pressure immediately prior to shutin, psi
Pinr = pressure determined by extrapolating the first radial flow semi-log line to
a At of one hour, psi
m, = slope of the first radial flow semi-log line, psi/cycle
k, = permeability of the formation opposite the open perforations, md
o) = porosity of the injection interval, fraction
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I = viscosity of the fluid the pressure transient is traveling through,

centipoise
C, = total compressibility of the formation plus fluid, psi-!
Iy = radius of the wellbore, feet
3.23 = constant

The final flowing pfessure, Pur, Was 2939.42 psia. The pressure determined by
extrapolating the radial flow semi-log line to a At of one hour, p , ,,, was 2846.23 pst.

The porosity of the injection interval, ¢, is 0.10 and the total compressibility, ¢, is
8.4 x 10 ° psi . The wellbore radius, r ., is 0.3281 feet. Using these values in
addition to the previously determined parameters, m and k, results in a skin of 59.9:

2939.42 - 2846.23 2707
s=1.151 - - log - |+ 3.23
1.563604 (0.10)(0.53)(8.4 x 10°)(0.3281)

= 59.9

The "Auto-Match" feature of PanSystem2 was used to improve upon the reservoir
parameters. The final results of the auto-match are shown on Figures 4.1.2-5 through
4.1.2-7. These figures show the falloff data in cartesian, superposition Homer, and
log-log formats with the simulated pressures overlaid.

lsuésunFAcE 17 Subsurface Technology, Inc.
navajc\70Rd9S Srepon doc



RE-ENTRY AND COMPLETION REPORT
WASTE DISPOSAL WELL NO. 3

NAVAJO REFINING COMPANY
Artesia, New Mexico

SUBSURFACE PROJECT NO. 70F5826

December 2006

PREPARED BY

SUBSURFACE CONSTRUCTION CORP.
6925 Portwest Dr., Saite 110
Houston, Texas77024



SUBSURFACE

B T E I DN oy

U T AT STEas iy

Eebruary 5, 2006

Mz, Darrell Moore

Navajo Refining Company
P.O. Box 159

Artesia, NM 88211

RE: Re-Entry and Completion Report Waste Disposal Well No. 3;

Subsurface Project No. 70F5826

Dear Darrel}:

Enclosed are four (4) copies of the above-referenced report. Four copies have been included for
your records and for the State of New Mexico Energy Minerals and Natural Resources

Departiment, Oil Conservation Division.

If you should have any questions, please feel free to contact me at (713) 880-4640.

Very truly yours,
S s
L sl
RggﬁfoSﬁﬂth ~
Project Engineer, EIT

RLS/bl

Enclosures

Moore! _Lir

Subsurface Construction Corp.
6925 Portwest Drive Suite 110 Houston TX 77024
713/880-4640 Fax 713/880-3248 1-800-535-4105



TABLE OF CONTENTS

EXECUTIVE SUMMARY ..ottt sttt en s vii
O INTRODUCTION ..oiiiiiiiiiiin ettt et 1
2.0 SUMMARY OF DAILY OPERATIONS ....oiiiticeeree ittt es e, 1
2.1 LOCATION CLEARING AND RIG MOBILIZATION ...c.ocooveveieroreena, 2
2.2 DRILLING OF CAST IRON BRIDGE PLUGS AND CEMENT
SQUEEZING OF THE PERFORATIONS ..ottt 3
2.3 LOGGING AND PERFORATING THE INJECTION INTERVAL ............. 6
24  FORMATION SAMPLE COLLECTION AND INJECTION TESTING OF
THE WELL L.t 7
2.5  FINDING AND REPAIRING CASING LEAKS .....ooooviiieiieiereee e 8
2.6 RUNNING THE 4-1/2-INCH, 11.6 LB/FT TUBING AND SETTING THE
PACKER ..o et 9
2.7 INSTALLATION OF THE WELLHEAD ......cccoooiiiimiiininiieeeeeeeeeeer, 9
2.8 PRESSURE BUILD UP AND FALLOFF TESTING ....cccooovevveeeirerereron, 10
29  LOCATION CLEAN UP AND STATE REQUIRED TESTING .....o........... 11
3.0 MECHANICAL INTEGRITY TESTING ........ootoetititiiee et ees e, 12
3.1 CALIPER CASING INSPECTION LOG .occiiiiireeeis oo, 12
3.2 CEMENT BOND LOG .cotiitiiiiiieieiettiniiess et 12
3.3 CASING PRESSURE TESTING ...ooviviiiitietii e 13

8 U B 8 U R FAc E i 70°5826/Navajo/Re-entry & Completion Report for WDW-3



3.4 ANNULUS PRESSURE TEST .ottt 14

3.5 RADIOACTIVE TRACER SURVEY ...oociiiiiiiiii e, [5
3.6 DIFFERENTIAL TEMPERATURE SURVEY ...t 16
4.0 RESERVOIR EVALUATION (oot 16
4.1 PRESSURE FALLOFFE TEST ... 17
4.2 STATIC GRADIENT SURVEY oottt 19
5.0 REGULATOR COMPLIANCE ..ottt 20
5.1 SITING (o et ettt 20
5.2 CASING CEMENTING ...oooiiiiieic i 20
5.3 TUBING AND PACKER .....ciiiiitmiieiiecti ettt 20
5.4 DIRECTIONAL SURVEYS ..ot 21
5.5 LOGGING PROGRAM ..ottt e e 21
5.6 MECHANICAL INTEGRITY TESTING.......cccoivieiticrcrrncee v, 22
5.7 PHYSICAL AND CHEMICAL CHARACTERISTICS OF THE
FORMATION FLUIDS ..ottt e es e 22
5.8 REGULATORY WITNESSING ...coiiviiiiiiiiciiiit e 23
6.0 FUTURE TESTING RECOMENDATIONS ..ot 23
TABLES

TABLE 2.0-1:  Current Wellbore Casing Configuration

TABLE 2.1-1:  Pipe Tally of the 2 7/8-inch Work String

SUBSU RFACE i 70F5826/Navajo/Re-entry & Completion Report for WDW-3




TABLE 2.1-2:  Casing Pressure Test Data

TABLE 2.4-1:  Pump-in Injection Test Pressures and Rates Data
TABLE 2.7-1:  Pipe Tally of the 4 1/2-inch Tubing

TABLE 2.8-1:  Pump-in Pressure Build Up Pressures and Rates Data
TABLE 2.9-1:  Annulus Pressure Test Data

TABLE 4.2-1: Static Gradient Results

FIGURES
FIGURE 2.0-1: Schematic of Current Wellbore Configuration
FIGURE 2.7-1: Superior Wellhead Schematic
FIGURE 2.9-1: Graph of Annulus Pressure Data
FIGURE 4.1-1: Plot of Pressure from Bottont Hole Pressure Gauge
FIGURE 4.1-2: Cartesian Plot of Pressure Falloff Data
FIGURE 4.1-3 Log-Log Diagnostic Plot
FIGURE 4.1-4: Horner Plot
FIGURE 4.1-5: Expanded Horner Plot
FIGURE 4.2-1: Static Gradient Plot

FIGURE 5.3-1: Kenco Schematic of Packer System

SUBSURFACE
iii F0F5826/Navajo/Re-entry & Completion Report for WDW-3



APPENDIX 2.0-1:
APPENDIX 2.0-2:

APPENDIX 2.0-3:

APPENDIX 2.0-4:

APPENDIX 2.0-5:

APPENDIX 2.0-6:

APPENDIX 2.1-1:
APPENDIX 2.1-2:
APPENDIX 2.1-3:
APPENDIX 2.2-1:
APPENDIX 2.2-2:

APPENDIX 2.2-3:

SUBSURFACEI

APPENDICES
Chronology of Field Activities
Well Location and Acreage Dedication Plat

United States Department of Interior Bureau of Land Management
Application for Permit to Drill or Re-enter June 29, 2006

State of New Mexico Energy Minerals and Natural Resources Oil
Conservation Division Application for Permit to Drill, Re-enter,

Deepen, Plugback, or add a Zone Dated June 29, 2006

United States Department of Interior Bureau of Land Management
Sundry Notices and Reports on Wells Dated June 29, 2006

State of New Mexico Energy Minerals and Natural Resources Oil
Conservation Division Approval of Discharge Permit UIC-CIL-008-
3 Dated June 23, 2004

Halliburton Treatment Report for First Cement Squeeze

Halliburton Treatment Report for Second Cement Squeeze

Key Pumping Service Treatment Report for Third Cement Squeeze
Cement Bond Log (CBL/VDL)

Temperature Log

Casing Inspection Log

7O0F5826/Navajo/Re-entry & Completion Report for WDW-3



APPENDIX 2.7-1: Circular Pressure Chart from 300 PSI for Annulus Pressure Test
APPENDIX 2.8-1: Petroplex Pumping Service Treatment Report

APPENDIX 2.9-1: Radioactivity Tracer Log

APPENDIX 3.4-1 : Gauge Calibration Certificate

APPENDIX 3.5-1: Letter of Interpretation for Radioactive Tracer Test
APPENDIX 4.1-1: Pan System Output

APPENDIX 4.1-2: Raw Data from Bottom Hole Pressure Tool

APPENDIX 5.5-1 : Dual Induction Laterolog

APPENDIX 5.5-2: Spectral Density Dual Spaced Neutron Log

ATTACHMENTS
ATTACHMENT 1.0-1: Well Reentry Procedure

ATTACHMENT 3.2-1:  Correspondence with State of New Mexico Energy Minerals
and Natural Resources Oil Conservation Division

ATTACHMENT 5.4-1 State Record of Deviation Survey

s u Bsu RFAc E v 70F5826/Navajo/Re-entry & Cempietion Repor for WDW-3



EXECUTIVE SUMMARY

Navajo Refining Company (Navajo) contracted Subsurface Technology, Inc.
(Subsurface), to prepare an Application for Permit and to Re-enter a Plugged and
Abandoned (P&A) Oil and Gas Well. The Application for Permit to Drill or Re-enter
and the Sundry Notices and Reports on Wells was submitted to the Department of the
Interior, Bureau of Land Management (BLM), on June 29, 2006, and approved. The
Application for Permit to Drill, Re-enter, Deepen, Plug Back, or add a Zone was

submitted to the State of New Mexico Oil Conservation Commission (OCD) on June 29,

2006, and approved.

Subsurface prepared an engineering plan to re-enter the P&A’ oil and gas well formally
owned by Mewbourne Oil Company. The original well name was Caulk Bluff Federal
No. 1 (APT number 30-015-26575), and a Change of Operator application was submitted
to the OCD on December 5, 2000, and approved under the well name of WDW-3. Under
contract to Navajo, Subsurface commenced field operations on September 25, 2006. The
existing location was cleared and prepared for re-entry operations. An earthen lined
reserve pit was dug to catch returns. All depths, unless stated, are referenced to workover
rig floor at six feet to seven feet above ground level. The rig floor was moved from six

feet to seven feet after drilling out the cast iron bridge plugs.

A workover rig and reverse unit was placed on location and the existing wellhead was
removed. The first cast iron bridge plug (CIBP) at 7010 feet was drilled and the
perforated interval from 7050 feet to 7102 feet was squeezed off with neat cement and
successfully pressured tested to six hundred eighty pounds per square inch gauge pressure
(680 psig). The second and third CIBP at 7190 feet and 7279 feet was drilled. There
appeared to be ten feet of cement on top of the third CIBP. The perforated interval from
7262 feet to 7278 feet and from 7304 feet to 7314 feet was squeezed with neat cement.
The squeezed interval was pressure tested to 920 psig and would not hold. A second
cement squeeze was performed across the perforated interval from 7262 feet to 7278 feet
and from 7304 feet to 7314. The interval was pressured tested to 630 psig and continued
to lose pressure at a rate of two pounds per square inch every thirty minutes (2 psi/30
min). The fourth CIBP at 7595 feet was drilled and at 7838 feet a cement plug was
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encountered and drilled through. Cement was tagged twenty nine (29) feet above the top
of the liner at 9022 feet. The hole was circulated clean and prepared for logging.

A Cement Bond Log (CBL), Variable Density Log (VDL), caliper log, and temperature
survey were performed. The CBL/VDL showed that the top of the cement (TOC) behind
the 7-inch casing was Jocated 900 feet from the surface. The OCD was notified and
approved the existing well condition. The casing was perforated from 7660 feet to 8450
feet and from 8540 feet to 8620 feet at 2-JSPF on sixty degree (60°) phasing.

A packer was set at 7540 feet with 2 7/8-inch PH-6 tubing, the well was swabbed back
and samples of the formation fluid were recovered. It was estimated that two hundred
twenty six barrels (226 bbls) of formation fluid was retumed to the surface. A pressure
test on the annulus between the 7-inch and 2-7/8-inch was performed at 660 psig with the

annulus losing pressure at a rate of 8 psi/hr.

An injection test was performed on the well down the 2-7/8-inch tubing with the annulus
open to the bottom of the well. The open annulus will allow for the calculation of the
bottom hole pressure while pumping down the 2-7/8-inch tubing with out the influence of
tubing friction pressure on the bottom hole calculations. The injection rates were from
two barrels per minute (2 bpm) to ten barrels per minute (10 bpm). From the data
collected during the mnjection test it appears that the well will be able to accept an
injection rate up to 10 bpm at the permitted pressure of 1550 psig with 4-1/2-inch, 11.6
pound per foot (11.6 1b/ft) tubing in the wellbore.

At the request of the OCD, Subsurface went back into the wellbore with a retrievable
bridge plug (RBP) to test the casing and isolate any leaks to within 1000 feet. The RBP
was set at 7550 feet and the packer was set at 6985 feet to isolate the squeezed interval
from 7050 feet to 7314 feet. The squeezed interval was pressure tested to 490 psig and
the annulus to 632 psig. The squeezed interval was losing pressure at a rate of 6 psi/hr
and the annulus was gaining pressure due to thermal affects. The RBP was moved up the
wellbore to 1255 feet and casing pressure tested to 569 psig. The casing above 1255 feet
was losing pressure at a rate of 2 psi/hr. The casing leaks were isolated to the squeezed
interval from 7050 feet to 7314 feet and in the interval from surface to 1255 feet. The
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OCD was called and approved the 300PSI sealing application to stop the casing leaks

across the two intervals.

The 4-1/2-inch tubing was run into the wellbore and the Arrow X-1 packer was set at
7575.73 feet with 37,000 lbs of tension. Prior to running the 4-1/2-inch tubing a new
Superior hanging spool was installed. Prior to setting the tubing packer, the annulus
between the 4-1/2-inch tubing and the 7-inch casing was filled with inhibited brine, with
the 300ps1 sealant across the squeezed perforations and across the upper section of the 7-
inch casing. Once the packer was set and tubing hung off in the spool, a new Superior
wellhead was installed and the P-seals were pressure tested to 3000 psig. After the
wellhead was assembled the annulus was squeezed at 545 psig for four hours (4 hrs), as
specified by the sealant manufacture representative on site. The annulus was then
pressure tested to 480 psig overnight with no pressure loss. The workover rig was

disassembled and moved off location with all associated equipment.

A 12-hr pump-in and falloff test was performed down the 4-1/2-inch tubing. To maintain
a surface injection pressure that was below the permitted pressure of 1550 psi the
injection rate was lowered to 9 bpm at the end of the pump-in procedure. The BHP
gauge was placed at 8630 feet for 14 hrs to monitor BHP. When the gauge was pulled,
five minute (5 min) gradient stops were made every 1000 feet with the first stop at 7000
feet. The equipment used to perform the falloff testing was moved off location to prepare

for mechanical integrity testing (MIT).

The MIT consisted of an annulus pressure test and a radioactive tracer survey. The
temperature survey was performed during the CBL/VDL logging event and will be used
as a baseline for any future temperature surveys. The annulus pressure test was
performed at 530 psia and lost 2.5 psi over a onc-hour period, which was within the OCD
requirements of five percent (5%) over a 30 minute time interval. The radioactive tracer
survey showed no signs of fluid flow out of the permitted interval above 7650 feet. The
OCD witnessed the annular pressure test and the first half of the radioactive tracer

survey.
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The annulus monitoring system will be installed and tested in March 2007. After the
installation of the well annulus monitoring system, the well will be turned over to Navajo

for injection,
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1.0

2.0

SUBSURFACE

INTRODUCTION

Navajo re-entered, tested, and completed WDW-3 for the injection of plant waste
effluent. The well is located in Section 1, Townshipl18 South, Range 27 East (S1-
T18S-R27E) approximately 11.5 miles east-southeast of Artesia, New Mexico in
Eddy County. A Well Location and Acreage Dedication plat of the well location 1s
located in Appendix 2.0-2. The construction and testing of this well was performed
in compliance with the provisions of the New Mexico Water Quality Control
Commission Regulations (NMWOQCCR) Subpart V, Section Nos. 5204 and 5205,
New Mexico Qil Conservation Division Underground Injection Control (UIC)
Program Manual, and the Environmental Protection Agency (EPA) Code of Federal
Regulations 40 CFR 16.12, Subpart B.

Subsurface was contracted by Navajo to re-enter and test WDW-3.  The
construction and testing of this Non-Commercial Class I Nonhazardous Waste
Disposal Well was permitted by the BLM and the OCD. All work associated with
WDW-3 was completed in accordance with the provisions specified in the penmit
approved by the BLM and OCD.

The following report and contracted work on WDW-3 was designated as Subsurface
Project No. 70F5826. The following report summarizes all work performed on the
WDW-3 and includes the fillings of the necessary documents. The report is broken
down into four parts Summary of Daily Activities, Mechanical Integrity Testing,
Reservoir Evaluation, and Regulatory Compliance. For continuity this report is
written in the same structure as the report completed on WDW-2. The well reentry

procedure can be found in 1.0-1.

SUMMARY OF DAILY OPERATIONS

The reentry, testing, and completion operations for WDW-3 are presented in this
section. Details of certain operations are referenced in the text and included as
figures, exhibits, tables, and appendices. Appendix 2.0-1 contains a Chronology of

Field Activities from the Field Activity Reports.
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The original wellbore was designated as the Mewbourne Oil Company, Chalk Bluff
Federal No. 1 (API No. 30-015-26575), installed March 7, 1991, as a producing o1l
& gas well. The wellbore was constructed with 13-3/8-inch, 54.5 Ib/ft surface
casing sef to 400 feet in a [7-1/2-inch hole and was cemented to the surface. A
9-5/8-inch, 36 1b/ft intermediate casing was set at 2600 feet in a 12-1/4-inch hole
and cemented to the surface. The 7-inch, 26 Ib/ft and 29 Ib/ft production casing was
set at 9450 feet in an 8-3/4-inch hole and was cemented to 900 feet below ground
level (GL). On March 7, 1991, the well was deepened to 10,119 feet and a 4-1/2-
inch, 11.6 Ib/ft liner was installed from 9051 feet to 10,119 feet and cemented n
place with 175 sks of cement. The well was plugged and abandoned on August 14,
1995. The well was acquired by Navajo on November 27, 2000. The current well
configuration is presented in Figure 2.0-1 and Table 2.0-1.

Navajo submitted the application to recomplete the well to both the BLM and the
OCD on June 6, 2006, and received approval from the OCD on August 11, 2006,
(Appendix 2.0-3 and Appendix 2.0-4). The Sundry Notices and Reports on New
Wells notification was submitted to the BLM on June 6, 2006, (Appendix 2.0-5).
The New Mexico Energy, Minerals and Natural Resources Department sent a letter
of approval to discharge according to UIC-CLI-008-3 on June 23, 2004, which was
later modified to raise the top of the injection interval from 7750 feet to 7650 feet

(Appendix 2.0-6)
LOCATION CLEARING AND RIG MOBILIZATION

On September 27, 2006, Banta’s roustabout crew arrived at the job site with two
back holes and a three man crew. The location was cleared of all overgrowth and a
thirty feet by thirty feet by five feet (30 ft x 30 ft x 5 ft) lined pit was dug to hold
returns. An eight foot by seven foot by three foot (8 ft x 7 ft x 3 fi) cellar was dug
around the wellhead in order to inspect the lower section of the wellhead for repairs.
New valves and fittings were installed on the existing wellhead. Rig support

equipment started to arrive at the job site.

On September 28, 2006, the roustabout crew framed in the cellar and the Basic
workover rig arrived at the job site. The rig was spotted and the remaining support
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equipment arrived at the job site. The derrick was erected and the rig crew repaired
the sand line break and replaced the drilling line. The 2-7/8-inch work string was
tallied at 9413.59 feet with a boitom hole assembly of 126.45 feet (See Table 2.1-1).

On September 29, 2006, the wellhead was inspected by a Superior Wellhead
technician and was found to be an eleven inch, three thousand pound, by seven inch,
five thousand pound (11° x 7°) Cameron type spool. The Cameron type spool
attached to the wellhead had been discontinued and Superior suggested that the
spool be replaced. The remaining support equipment arrived at the job site and was
rigged up for drilling. The annular blow out preventer (BOP) was attached up to the
wellhead and the rig crew went into the wellbore with 2-7/8-inch, 7.9 1b/ft, PH-6
tubing, four 4-3/4-inch drill collars, 46.67 Ib/ft, and a 6-1/8-inch Baker Hughes
Rock bit. The rig crew tagged bottom at 7001 feet.

DRILLING OF CAST IRON BRIDGE PLUGS AND CEMENT SQUEEZING
OF THE PERFORATIONS

On September 30, 2006, the sand line brake on the rig would not hold and
operations were shut down until the brake was repaired. On October 1, 2006, first
CIBP was drilled out with no show of cement or drilling mud. The second CIBP
was tagged at 7190 feet. The well was circulated clean with brine water and an
injection test was performed. The rig crew tripped out of the hole (TOOI) with the
work string and tripped into the hole (TTH) with the work string excluding the bit
and drill collars (open ended) to spot cement for squeeze operations.

On October 2, 2006, the first cement squeeze was executed across the perforations
from 7050 feet to 7102 feet. Halliburton spotted eighty sacks (80 sks) of Premium
Plus neat 14.8 ppg cement across the perforations. The rig crew pulled nine stands
to get out of the cement and circulated out any excessive that was trapped in the
work string. Halliburton was able to pump four barrels (4 bbls) of cement into the
formation before reaching a squeeze pressure of 2000 psig. The well was shut-in
over night with 680 psig left on the wellhead.
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On October 3, 2006, the rig crew tagged cement at 6873 feet assuming the hole was
full of cement to the CIBP. At 7190 feet there were 12.1 bbls of cement left in the
wellbore. The total amount of cement spotted in the wellbore was 18.7 bbls leaving
6.6 bbls of cement either place in the formation or circulated out of the wellbore. It
was estimated that 3.5 bbls were circulated out of the tubing during the clean out,
leaving 3.1 bbls placed into the formation (Halliburton Report Appendix 2.1-1).
The cement in the wellbore was drilled out to the top of CIBP at 7190 feet and the
well was pressure tested to 578 psig. The well lost 123 psi over a thirteen and half
hour period at 9.1 psi/hr (1.58%).

On October 4, 2006, the second CIBP was drilled out and the third CIBP was tagged
at 7278.96 feet. It was estimated that there was 9 feet of cement on top of the third
CIBP. The third CIBP was drilled out and the formation started to take fluid at a
rate of 1.0 bpm to 1.25 bpm. It was estimated that during circulation 180 bbls of 8.7
ppg brine was lost to the formation. The fourth CIBP was tagged at 7591 feet. The
hole was circulated clean to prepare for the second cement squeeze operation. A
pump-in test was performed and the well would take fluid at a rate of 4.5 bpm at
710 psig. The rig crew TOOH with collars and bit and TIH open ended to spot

cement for squeeze operations.

On October 5, 2006, the bottom of the work string was placed at 7321 feet.
Halliburton pumped 100 sks of 14.8 ppg Premium Plus neat cement across the
perforations. The rig crew pulled ten stands and Halliburton started to squeeze into
the formation using a hesitation squeeze method. The cement was squeezed into the
formation in seven stages 10 minutes apart with 1.5 bbls of cement pumped between
cach stage. After the first stage the wellhead pressure was 78 psig and after the
seventh stage the wellhead pressure was 1973 psig. The well was shut-in with 1970
psig for 2 hours and then was bled off and an additional eight stands were pulled
and the fubing was circulated to clear the tubing of any excessive cement (see
Halliburton Report Appendix 2.1-2). The well was shut-in over night with 930 psig

on the wellhead.

On October 6, 2006, the rig crew drilled through soft cement and tagged bottom at
7554 feet, which was 37 feet above the previous spot at 7591 feet. The well would
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not hold pressure and squeeze perforation were taking fluid at 25 gpm with 920 psig
on the wellhead. A second cement squeeze was required to seal off the perforations.

On October 7, 2006, Halliburton was not available to do the third squeeze job so
Key Pumping Services was called and performed the third cement squeeze. Rig
crew TOOH with collars and bit and TIH open ended (without collars and bit). The
bottom of the work string was placed at 7290 feet. On October 8, 2006, Key
Pumping Services placed 80 sks of 14.8 ppg Premium Plus neat cement across the
perforations. The rig crew pulled cight stands of pipe and circulated the pipe free of
excessive cement. Key Pumping Services pumped 6 bbls of cement into the
formation at 750 psig. At a squeeze pressure of 1975 and additional 1.5 bbls was
pumped into the formation. Key Pumping Service stopped pumping for 10 min to
allow the pressure to fall then pumped another 1.5 bbls into the formation before the
formation refused to take any addition fluid at 1940 psig (see Key’s Report in
Appendix 2.1-3). The well was shut-in for the night with 1830 psig on the

wellhead.

On October 9, 2006, Rig crew tagged hard cement at 6981 feet and drilled hard
cement to 7312 feet. The cstimated amount of cement left in the pipe was 12.7 bbls
out of a total of 18.8 bbls pumped with no sign of retumned cement. The rig crew
tagged bottom at 7559 feet and the wellbore was circulated clean. On October 10,
2006, the casing was pressure fested for twelve hours with a starting pressure 630
psig. At the end of the twelve hour period, the pressure was 568 psig. The wellhead
pressure was recorded every thirty minutes and, after six hours the rate of pressure
loss was maintaining 2 psi/ 30 minutes. The annulus valve between the 7-inch
casing and the 9-5/8-inch casing was opened and contained pressure. A gauge was
placed on the 7-inch by 9-5/8-inch annulus and monitored for 18 hours with no
apparent increase in pressure (Table 2.1-2). The 7-inch by 9-5/8-inch annulus was
initially bled off before the BOP was placed on the wellhead.

On October 11, 2006, rig crew drilled through the fourth CIBP at 7595 feet and
while drilling though the plug the plug dropped to 7776 feet. At 7780 feet mud
contaminated cement was encountered. At 7838 feet the rig crew had drilled though
the cement plug and TIH to the top of the 4-1/2-inch liner (TOL). The rig crew
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tagged bottom at 9022 feet 28 feet above the TOL. It appears that there is a 28 foot
cement plug across the top of the liner at 9051 feet. The wellbore was circulated
clean from 9022 feet to surface. On Qctober 12, 2006 the rig crew TIH with a casing
scraper and circulated the hole to prepare for logging. Wood Group Logging

Services arrived at the job site and spotted equipment.
LOGGING AND PERFORATING THE INJECTION INTERVAL

On October 13, 2006, Wood Group ran a CBL/VDL log, temperature survey, and a
caliper log. The CBL/VDL log showed top of cement behind the 7-inch casing at
900 feet below the ground level (Appendix 2.3-1). The temperature log showed no
major anomalies throughout the wellbore (Appendix 2.3-2). The caliper log showed

some minor ware in the casing wall below the top of the injection interval
(Appendix 2.3-3).

The CBL/VDL log was difficult to evaluate due to the fast formation responses. It
appears that there is cement behind the 7-inch casing from the packer at 7575 feet
up to 1500 feet with areas that appear to have a micro annulus. Isolation from 1500
feet to 1000 feet is spotty with little or no cement. From 900 feet to the surface, the
CBL and VDI show no cement behind the casing.

The temperature survey showed no anomalies in the temperature curve. The fluid
level in the well was found at 296 feet. The static bottom hole temperature (BHT) at
7575 feet was 126° F, at 8140 feet the BHT was 132.5° F, and at 9020 feet the BHT

was 142.6° F.

The caliper log showed 7-inch, 29 1b/ft casing and 7-inch, 26 Ib/ft casing mixed
throughout the casing string. A bad spot in the 7-inch casing string was discovered
at 7604 fect. There appears to be some additional corrosion from 8662 feet to 8705

feet.

From October 14, 2006 throﬁgh October 15, 2006, Wood Group perforated the
intervals from 7660 feet to 8450 feet and from 8540 feet to 8620 feet. Perforating

was done using a 40 foot steel hollow carrier gun that produced a 0.5-inch hole at
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two shots per foot on 60° phasing. On the first day 12 perforating runs were made
completing the interval from 8540 feet to 8620 feet and 400 feet of the interval from
8050 feet to 8450 feet. Omn the second day 10 perforating runs were made
completing the interval from 7660 feet to 8050 feet. There were no misfires during

both days and all perforating charges went off as planned.

FORMATION SAMPLE COLLECTION AND INJECTION TESTING OF
THE WELL

On October 15, 2006, the well was swabbed back from 2400 feet to surface to
collect formation samples. Four samples were collected at different volumes of
retumed fluid. The first sample was collected after twelve runs estimated volume at
151 bbls. The second sample was taken after fourteen runs estimated volume at
176 bbls. The third sample was taken after sixteen runs estimated volume at 201
bbls, and the fourth sample was taken after eighteen runs estimated volume of 226
bbls. Samples were delivered to the Navajo Refining Facility in Artesia, New
Mexico. Between runs seven through nine hydrogen sulfide gas was encountered
and all personnel not active in the swabbing process were moved off the location.
The formation fluid sample lab results can be found in Appendix 2.4-1. A standard
AP water analysis of the formation water samples and brine water samples was

completed by Texas Oil Tech Laboratories.

On October 18, 2006, Key Pumping services arrived at the job site to perform the
injection test. Key Pumping services started the injection testing down 2-7/8-inch,
PH-6 tubing. Key’s pump truck broke down after pumping 80 bbls. Key Pumping
services returned on October 19, 2006. The wellhead was shut-in with the bottom
of the pipe left open ended. Pressure gauges were placed on the annulus and on the
wellhead, Key Pumping services circulated the wellbore at 2 bpm and caught
returns after 37 bbls. The test commenced starting at 2 bpm and increasing in 1 bpm
increments to 10 bpm. Both the wellhead pressure and annulus pressure were
monitored during the testing. The annulus pressure will allow for a calculation of
the BHP with out the affect of the 2-7/8-inch pipe friction. The brine fluid weight
that was pumped into the well was measured at 8.6 ppg.
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Key pumping was able to reach 10 bpm for a short five minute period before the
deck engine over heated and the pump shut down. The wellhead tubing pressure at
10 bpm was S087 psig the annulus pressure was estimated at 660 psig. With a
hydrostatic pressure of 3488.16 psi calculated to 7800 feet, the BHP i1s 4148 psi.
The pressure gradient is 0.53 psi/ft, which is below the fracture gradient. According
to the data collected from the annulus pressure gauge, it appears that it would be
possible to pump into the well at 10 bpm and still stay below the fracture gradient

and the permitted wellhead pressure of 1550 psig (Table 2.4-1).
FINDING AND REPAIRING CASING LEAKS

The State of New Mexico OCD requested that Navajo Refining try to find all the
casing leaks to within 1000 feet. For two days from October 20, 2006 to
October 22, 2006, a refrievable bridge plug (RBP)} and packer were placed in the
wellbore to isolate sections of the casing within 1000 foot intervals, The additional
testing that was performed after each perforation cement squeeze revealed that there
were two intervals that were suspect of casing leaks; the interval across the squeezed

perforations and the interval from 1000 feet to surface.

The first suspected interval was across the squeezed perforations. The RBP was set
at 7550 feet and the packer was set at 6985 feet. The isolated interval was pressure
tested to 490 psig and the annulus between the 2-7/8-inch tubing to the packer was
pressure tested to 632 psig. The pressure loss across the squeezed interval stabilized
after two hours and was losing 6 psi/hr. The annulus gained pressure due to thermal

affects and would not stabilize.

The next suspect interval in the casing was in the upper 1000 feet to surface interval,
The RBP was set at 1255 feet and the entire casing interval form 1255 feet to
surface was pressure tested to 570 psig. The pressure stabilized after two hours and
maintained a pressure loss of 2 psi‘hr over a twelve hour period. The two tested
intervals accounted for the majority of the 7-inch casing leaks. The OCD was called
and approved the pumping of a sealant treatment provided by 300 PSI, Inc. as a
solution to sealing off the 7-inch casing leaks. The treatment would be pumped

ahead of and be hind the inhibited packer fluid.
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PACKER

On October 23, 2006, Superior Wellhead replaced the existing Cameron spool with
a new Superior Wellhead spool. The BOP was reseated and Allen’s Casing Crews
started into the hole with the Weatherford Arrow X-1 7-inch by 3-inch packer. The
Packer would not go past 50 feet before getting hung up in the casing. The packer
was pulled and examined, and it was discovered Weatherford had brought out the
wrong packer. Kenco, out of Artesia, was called and they delivered a new Arrow
X-1, 7-inch by 2-7/8-inch (Figure 2.6-1) packer to the location. The Weatherford
packer was made with a 3-inch EUE thread and the Kenco packer had a 2-7/8-inch
REG thread. As a result of the Weatherford cross over not threading up to Kenco’s

packer, Kenco had an integral cross over made and brought to the location.

On October 24, 2006, Allen’s Casing crew started into the wellbore with 4-1/2-inch
tubing and Arrow X-1 packer. The tubing was torqued to specifications at 1600 1bs.
The bottom of the packer was set at 7575.73 feet with 37,000 lbs of tension on the
packer. Before the packer was set the wellbore was circulated with approximately
240 bbls. 300PSI pumped 23.8 bbls of sealant followed by 95 bbls of 8.7 Ppg
inhibited brine (55 gals Baker Petrolite CRW 132 inhibitor fluid) and 14.29 bbls of
sealant. At the end of the pumping the packer was set with 37,000 Ibs of tension
and the slips placed into the hanging spool. The BOP was removed and the

wellhead installed.
INSTALLATION OF THE WELLHEAD

On October 25, 2006, the rig crew finished rigging up the wellhead. Superior
arrived and pressure tested the P-seals to 3000 psig. The rig crew filled the annulus
with 2.5 bbls of 8.7 ppg brine water and 300 psi applied 545 psig to the 4-1/2-inch
by 7-inch annulus using nitrogen. The pressure was maintained for four hours. The
pressure was bled off and the annulus was pressure tested to 490 psig with brine for
one-hour and recorded on a circular chart (Appendix 2.7-1). The annulus was bled
down and retested overnight to 480 psig with no pressure loss. From October 25,
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2006 to October 28, 2006, the rig was demobilized and moved off location with all
support equipment. Key Energy services started moving frac tanks onto the location
for the pressure build up and falloff testing. The pipe tally for the 4-1/2-inch tubing
can be found in Table 2.7-1. A schematic of the as-built wellhead can be located in
Figure 2.7-1.

2.8 PRESSURE BUILD UP AND FALLOFF TESTING

On November 2, 2006, Key Energy services placed fourteen frac tanks on the
location and were in the process of filling them. On November 3, 2006, Banta
Roustabout service installed the pump-in flange on the wellhead. Six temperatures
were taken at the mid-point in the frac tanks to determine the brine fluid
temperature, so that the stress that would be applied to the packer, due to
temperature changes in the wellbore could be calculated. The average water
temperature of brine that would be used to perform the pump-in procedure portion
of the pressure build up was 60.6° F. The shear pins in the packer were set at
80,000 1bs and the maximum amount of shear stress that would be applied to the
packer was determined to be less than 60,000 Ibs. All the brine located in the frac
tanks were treated with biocide and the tanks were rolled with a Key vacuum truck.

On November 4, 2006, Petroplex Pumping service rigged up to the injection side of
the wellhead and a Key Energy kill truck rigged up to the annulus side of the
wellhead. The kill truck will maintain 700 psig on the annulus in order to help
reduce tubing and packer stresses. Petroplex Pumping service started pumping at 3
bpm and after 28 bbls the well caught pressure at 162 psig. The rate was slowly
increased to 10 bpm with a wellhead pressure of 1278 psig. The rate was
maintained at 10 bpm until the wellhead pressure started to approach the 1400 psig
mark and at that time the rate was decreased to 9 bpm at a wellhead pressure of
1170 psig. Based on strap measurements from the frac tanks it was estimated that
6700 bbls of 8.8 ppg brine were pumped into the well (Table 2.8-1 and Appendix
2.8-1).

Two hours prior to ending the pumping procedure, Schlumberger Slickline service

lowered a bottom-hole pressure gauge into the well at 8630 feet. While lowering
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the tool, the rate was decreased to 5 bpm in order to get the tool passed through the
upper section of the wellbore. At 9:00 PM pumping was stopped with the BHP tool
at 8630 feet, and the well was closed in with 50 psig on the annulus and no pressure
on the wellhead. On November 5, 2006, at 10:20 a.m, Schlumberger Slickline
service started out of the hole, with the BHP gauge taking gradient stops every 1000
feet, starting at 7000 feet. Once the BHP tool was out of the wellbore the annulus
was bled down and the well shut-in (Appendix 4.1-2). All but one frac tank were

removed from the location.
2.9 LOCATION CLEANUP AND STATE REQUIRED TESTING

On November 13, 2006, Banta Roustabout service cleared the location of debris,
hauled off trash, filled in cellar with pea gravel, removed diesel contaminated soil
around the location, and leveled the location. The well cuttings and contaminated
soils were placed in the reserve pit. The returned solids that remain in the reserve
pit will have to be profiled prior to disposal and cannot be disposed of under the oil
field exemption. The cuttings and returned solids that remain in the reserve pit will

be hauled off once the profile of the material is complete.

On November 14, 2006, Wood Group was unable to rig up to the wellhead due to
high winds and the OCD delayed testing until November 15, 2006.

On November 15, 2006, Wood Group logging services, Petroplex Pumping services,
and OCD inspectors arrived at the job site. Wood Group Logging services
performed an annulus pressure test, and radioactive tracer survey. Petroplex
Pumping services provided pumps for the annulus pressure test and the chase down
portion of the radioactive tracer survey.

The 4-1/2-inch by 7-inch annulus was pressure tested to 530 psia over a one-hour
period and lost 1.99 psi. This represents a 0.37% pressure loss which is well within
the OCD requirement of 5% for 30 minutes at a minimum pressure of 300 psig. The
annulus pressure test was witnessed by the OCD representatives. The radioactive
tracer test was run without any sign of radioactive material being pumped out of the
injection interval. The first part of the radioactive tracer survey was witnessed by
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the OCD representatives (Appendix 2.8-1, Attachment 2.8-1, Table 2.8-1, Figure
2.8-1). At the end of the job the annulus was again pressure tested to 300 psig and
held pressure for 1-1/2-hrs before being bled off.

MECHANICAL INTEGRITY TESTING

The demonstration of the mechanical integrity of WDW-3, required by New Mexico
Water Quality Control Commission Regulations (NMWQCCR) Subpart V, Section
5204 (A) to (D)} and Section 5205(A)(1)(a), included a casing caliper inspection on
the 7-inch protective casing, pressure testing of the 7-inch protective casing,
CBL/VDL of the 7-inch casing, a radioactive tracer survey, a differential
temperature survey, and an annulus pressure test.  Results of these tests
demonstrated that the well had internal and external mechanical integrity.

CALIPER CASING INSPECTION LOG

On October 13, 2006, Wood Group Logging services ran a caliper log to determine
the condition of the existing casing wall thickness and to check for anomalies
(Appendix 2.2-3). Overall the 7-inch protective casing looked good. The caliper
log revealed that there was 26 1b/ft and 29 Ib/ft casing in the wellbore. There was
one anomaly found that occurred at 7604 feet, which appeared to be a gouge m the
casing wall. The upper section of the 7-inch casing string appeared to be in better
condition than the lower section. There appeared to be some corrosion and scale
build up in a section of the casing just above and below the 8700 feet. The data
obtained from the caliper log may be used as a baseline for future comparisons.

CEMENT BOND LOGGING

On October 13, 2006, Wood Group Logging services ran a CBL/VDL log (Exhibit
2.2-1). The CBL/VDL revealed cement had not been circulated to the surface
behind the 7-inch protective casing, as was indicated in the state records. The TOC
behind the 7-inch protective casing was located at 900 feet and the cement bond
quality was poor down to 1200 feet. There were indications on the log that a micro
annulus may be present below the 1200 foot interval. The intervals above the
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injection interval from 2662 feet to 2160 feet, from 4876 feet to 5372 feet, and from
6750 feet to 7600 feet indicated that there was good bonding between the 7-inch
casing and the cement to isolate the injection interval. The OCD was called and
they approved the existing wellbore for injection and did not request that any
additional cement be placed behind the 7-inch casing (Attachment 3.2-1).

CASING PRESSURE TESTING

After performing each perforation squeeze, the wellbore was drilled out and the
casing was pressure tested. The casing pressure test that was performed across the
squeezed interval from 7050 feet to 7102 feet had a loss rate of 9.1 psi/hr with a
starting pressure of 580 psig. The pressure was run for 13.5 hours with the final
reading at 455 psig.

The second perforation squeeze was over the perforated interval from 7262 feet to
7278 feet and 7304 feet to 7314 feet. The second cement squeeze would not hold
pressure. A third cement squeeze was performed across the interval and the casing
was pressure tested to 630 psig for a period of 12 howrs. The final casing pressure
was 568 psig with a average pressure loss of 2 psi/hr.

The OCD was notified of the pressure losses on the casing pressure test and
requested that Navajo attempt to isolate the leakoff in the casing to within 500 feet
to 1000 feet. A 2-7/8-inch by 7-inch packer and an RBP were run into the wellbore
to isolate the squeezed interval. The RBP was set at 7550 feet and the packer was
set at 6985 feet. The annulus between the 2-7/8-inch work string and the 7-inch
protective casing was pressure tested to 632 psig and appeared to gain pressure due
to a thermal heating effect in the wellbore. The tubing was pressure tested to 490
psig with a loss rate of 6 psi/hr down the 2-7/8-inch tubing.

The 7-inch protection casing interval from 900 feet to the surface did not appear to
have cement behind it, therefore, it was necessary to determine if that interval
mechanically sound. The RPB was set at the shallowest point possible at 1255 feet
and the casing was pressure tested to 570 psig. Over a 13 hour period the wellhead
pressure dropped to 540 psig with a loss rate of 2 psi/hr.
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The request by the OCD was completed. The intervals across the squeezed
perforations and the interval from 1255 feet to surface both showed signs of a casing
leak. The leak-off rate across both intervals was small and within the regulator
requirements of 5%. Again the OCD was contacted and they requested that Navajo
attempt to seal off the leaks. A casing sealant was pumped with the inhibited brine
down the 4-1/2-inch by 7-inch annulus before setting the 2-7/8-inch by 7-inch
Arrow X-1 injection packer. The sealant treatment was performed by 300PSI Inc.
and approved by the OCD (Attachment 3.2-1). The packer was set and the sealant
was squeezed. An annulus pressure fest was recorded with the initial annulus
pressure at 490 psig, after one-hour the annulus pressure maintained 490 psig, there
was no measurable loss over the one-hour period. A copy of the chart is in
Appendix 2.7-1.

ANNULUS PRESSURE TEST

The State of New Mexico required an annulus pressure test which was performed on
November 15, 2006, in conjunction with a radioactive survey. The well was
allowed to sit idle for 10 days to attain a thermal equilibrium in the wellbore prior to
running the annulus pressure test. Wood Group Logging service monitored the
annulus pressure and Petroplex Pumping Service provided the pressure pumping
equipment. The OCD representatives were present to witness the annular pressure

test.

The annulus was pressurized using a high pressure, low volume triplex pump
isolated from the pressure source. The official annular pressure test began at
11:32:30 AM at a pressure of 530.94 psia. The tubing pressure was 0 psi. After
one-hour, the pressure decreased to 528.95 psia. This represents a loss of 1.99 psi,
or 0.37%, which complies with the OCD allowable of 5% per 30-minute test period
at a minimum test pressure of 300 psi. The annulus pressure test data are presented
as Table 2.9-1. The pressure gauge calibration certificate is presented as Appendix
3.4-1.
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3.5 RADIOACTIVE TRACER SURVEY

A radioactive tracer survey was performed on the WDW-3 on November 15, 2006,
following the annulus pressure test. The first part of the radioactive tracer survey
was witnessed by the OCD representatives. The radioactive tracer survey consisted
of running two statistical checks, two baseline gamma ray surveys, and injecting
four slugs of radioactive material. Two (2) of the slugs were injected during the
time-drive surveys and two were injected during the moving surveys. All tests were
conducted while injecting nonhazardous brine water into the well. Wood Group
Logging service performed the logging services and Petroplex Pumping service

provided the pumping equipnient.

The radioactive tracer tool was lowered to a total depth of 9,020 feet and a pre-
survey baseline log was then run from 9,020 feet to 7,350 feet. Five-minute

statistical surveys were conducted at 7,550 feet and at 7,640 feet.

The injection rate was set at 102 gallons per minute (gpm) and a slug of radioactive
jodine was ejected at 7,375 feet. A total of seven passes were made during the first
moving survey, until the slug dissipated into the permitted injection interval from
7,650 feet to 8,830 feet.

The radioactive tracer tool was repositioned at 7,375 feet and a second slug of
radioactive iodine was ejected. The injection rate was 102 gpm. A total of five
passes were made during the second moving survey, until the slug dissipated into
the permitted injection interval from 7,650 feet to 8,894 feet.

The first stationary time-drive survey was performed with the lower detector at
7,640 feet with an injection rate of 102 gpm. A slug of radioactive iodine was

ejected and monitored on time drive for 15 minutes.

The second stationary time-drive survey was performed with the lower detector at
7,640 feet. The injection of brine water was maintained at 102 gpm. A 2-second
slug of radioactive iodine was ejected and monitored on time-drive for 15 minutes,
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No upward fluid movement was observed during the two chase downs or the two
time-drive surveys. There does not appear to be any upward movement of fluid out

of the injection interval from 7,650 feet to 8,884 feet.

Injection into WDW-3 was terminated and a post-survey gamma ray log was run
from 9,016 to 7,342 feet. The initial and post-survey gamma ray logs were

comparable.

The radioactive tracer log is presented as Appendix 2.9-1. The corresponding letter
of interpretation of the radioactive tracer log, dated November 27, 2006, by Wood
Group is presented as Appendix 3.5-1.

DIFFERENTIAL TEMPERATURE SURVEY

A baseline differential temperature survey was performed on October 13, 2006,
(Exhibit 2.2-2) after the CBL/VDL logging run. The baseline differential
temperature survey will be used to evaluate future temperature surveys to confirm
mechanical integrity of the well. No anomalies were observed during the

differential temperature survey.

The temperature log was run from 9020 feet to the surface. The fluid level in the
wellbore was at 296 feet with 8.6 ppg brine water in the wellbore. The wellbore
temperature at 560 feet was 68.1° F, at 1000 feet the wellbore was temperature
74.6° F, at 7650 feet the temperature was 127° ¥, at 8850 feet the temperature was
140.2 ° F, and at 9020 feet the temperature was 142.9° F. The gradient from 7650
feet to 9020 feet was 1.16° F/ 100 ft.

RESERVOIR EVALUATION

The bottom-hole pressure testing, which was conducted on the WDW-3 following
the completion of the well, was designed to obtain the best estimate of the
permeability and mobility-thickness in the reservoir. The pressure testing consisted
of an injection falloff test and a gradient survey. Petroplex Pumping Service
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provided the pumping equipment for the injection period of the testing and

Schlumberger Slickline Services provided the BHP equipment.

The calculated value for the skin does not appear to correspond with the pump-in
surface pressure values or the injection test valves. It is possible that the offset
wells, WDW-1 and WDW-2, influenced the bottom hole pressure response of the
bottom hole pressure gauge during the pressure falloff test. Historically, the
calculation for the permeability appears to be in the range that was anticipated from
previous falloff testing conducted on WDW-1 and WDW-2. WDW-1 and WDW-2

are completed in the same zone of interest.

Due to the proximity of WDW-3 to both the WDW-1 and the WDW-2 and the
procedure used by Navajo for injecting into the wells, consideration needs to be
given to monitoring the bottom hole pressure in the two offset wells while
performing a fallout test the target well. This should allow for a better

understanding of the pressure behavior in the reservoir.

PRESSURE FALLOFF TEST

Petroplex Pumping Services rigged up on WDW-3 on November 4, 2006. Inmjection
into WDW-3 was initiated at 0919 hours at an injection rate of 126 gpm. The
injection rate was gradually increased to 420 gpm. At 1300 hours, Schlumberger
rigged up and the injection rate was decreased to 210 gpm in order to run the
bottom-hole pressure gauges into the well. The tandem memory gauges were
positioned at 8,630 feet below ground level and the injection rate was increased to

378 gpm.

At 2100 hours, the injection pumps began to lose suction and WDW-3 was
subsequently shut in. The final injection rate was 189 gpm with a final injection
pressure at 8,630 feet of 4,577.59 psia.

The pressure falloff test was terminated after 13.57 hours with a final shut-in
pressure of 3,804.87 psia. Gradient stops were made at 1000-foot intervals while

removing the pressure gauges from the well.

SUBSURFACE . :
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The pressure data obtained from the falloff test were analyzed with the assistance of
the commercially available PanSystem pressure transient analysis software. The
PanSystem output for the falloff analysis has been included as Appendix 4.1-1 and
includes the input reservoir parameters used in the reservoir analysis. The pressure
and temperature data recorded during the pressure falloff testing are included as
Appendix 4.1-2.

Figure 4.1-1 shows the pressure response recorded by the bottom-hole pressure
gauge from the time the tool was in place through the 13.57-hour shut in period.
Figure 4.1-2 is a cartesian plot of the pressure falloff data. The superposition time
function was used to account for the rate changes during the pressure build up
portion of the testing. Figure 4.1-3 is a log-log diagnostic plot of the falloff data,

showing change in pressure and pressure derivative versus equivalent shut in time.

The reservoir permeability was determined from the radial flow region of the
superposition Horner plot, Figure 4.1-4. The radial flow regime occurs between
Horner times of 486 and 196. Figure 4.1-5 shows an expanded view of the radial
flow regime. The slope of the radial flow period was determined to be 0.473785

psi/cycle.

An estimate of mobility-thickness, kh/p, for the reservoir was determined to be
2,223,895 md-ft/cp from the following equation:

Kh 15648
U m
where,
kh/p = formation mobility-thickness, millidarcy-feet/centipoise
q = rate prior to shut in (6,480 bbl/day)
B = formation volume factor (1.0 reservoir bbl/surface bbl)
m = slope of the infinite acting radial flow period (0.473785 psi/cycle)
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Substituting,

kh 1606 (6,480)(1.0)
Le 0.473785
2,223,895 md-ft/cp

The permeability-thickness, kh, was determined to be 1,601,204 md-ft by
multiplying the mobility-thickness by 0.72 centipoise, the viscosity of the reservoir

fluid (U res).

kel
kh = [EJ Hreg
R

(2, 223,895) (0.72)
[,601,204 md-ft

I

The average reservoir permeability was determined to be 1,840 md using the total
perforated interval thickness of 870 feet:

_ (kh)
h
1,601,204
- 870
=1,840md

k

4.2 STATIC GRADIENT SURVEY

On November 5, 2006, the pressure gauges were removed from WDW-3. Static
gradient stops were made at 8,630 feet, 7,000 feet, 6,000 feet, 5,000 feet, 4,000 feet,
3,000 feet, 2,000 feet, 1,000 feet, and at the surface. The bottom-hole pressure and
temperature after 13.57 hours of shut in at 8,630 feet were 3,804.87 psia and
135.88° F, respectively. The static fluid level was determined to be at 420 feet.

A summary of the static gradient survey results is provided in Table 4.2-1 and are

graphically depicted in Figure 4.2-1.
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5.0 Regulatory Compliance

5.1

5.2

5.3

SUBSURFACE

The construction of WDW-3 was performed in accordance with the regulatory
considerations and standards specified in the approved modification to the
Discharge Plan UIC-CLI-008-3 Dated June 23, 2004; the OCD Permit, Dated
June 29, 2006; the BLM Sundry Notices and Reports on Wells Dated June 29, 2006;
NMWQCCR, Subpart V, Section Nos. 5204 and 5205; and the United States
Environmental Protection Agency 40 CFR 146.12.

Siting

Navajo re-entered, tested, and completed a plugged and abandoned wellbore located
in Section 1, T18S, R27E, Unit Letter N, approximately 11 miles east-southeast of
Artesia, in Eddy County, New Mexico. The modification to Discharge Plan UIC-
CLI-008-3 includes provisions for the location, depth of the injection interval, and
specific reentry and completion requirements. The Navajo WDW-3 will inject plant
effluent into a the Cisco and Brushy Canyon formations, which are beneath the
lowermost formation contained within one quarter of a mile of the wellbore, with
ground water having 10,000 mg/l total dissolved solids or less. A plat of the Navajo
WDW-3 well location 1s shown in Appendix 2.0-2.

Casing Cementing

The existing casing and wellbore configuration was used and the only modifications
to the wellbore were the removal of four existing CIBP’s in the original wellbore
configuration and the squeeze cementing of existing perforations. Table 2.0-1 and
Figure 2.0-1 contain a detatled description of the current wellbore configuration.

Tubing and Packer

The Installation of the tubing. and packer were in accordance with NMWQCCR
Subpart V, Section 5205(B)(3).
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5.5

The WDW-3 injection tubing is a 4-1/2-inch, 11.6 1b/ft, J-55, LTC 8rd connection,
carbon steel pipe. The injection tubing was connected into the Arrow X-1, 2-7/8-
inch by 7-inch packer via an integral 2-7/8-inch by 4-1/2-inch crossover. The
packer was set with 37,000 lbs of tension in a competent area of the 7-inch casing
with the bottom of the packer at 7575 feet, which is approximately 85 feet above the
upper most perforation. The tubing was designed and selected based on its ability to
withstand the chemical affect of the injectorate and its burst pressure, collapse
pressure, and tensile stresses, which may be experienced during the operational life
of the well. Table 2.0-1 is a detailed tubular list of the existing pipe and the
installed pipe. Figure 5.3-1 is a schematic of the Kenco packer system, and Table
2.6-1 1s an 1nspection tally of the tubing that was used. All the injection tubing that

was placed in the well was inspected and threads cleaned prior to installation.

Directional Surveys
Deviation checks were obtained prior to re-enterings WDW-3 and were based on

prior deviation surveys obtained from state records, which were in accordance with
NMWQCCR Subpart V, Section 5205 (A){4)(a). Attachment 5.4-1 contains the

deviation surveys that were obtained from the State of New Mexico record archives

submitted to the OCD.
Logging Program

The logging program for WDW-3 was completed in accordance with the regulations
specified in NMQCCR Subpart V, Section 5205(A)(4)(b).
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Type of Hole Interval Document
Type of Log Logged Logged (ft) Reference
Dual Induction
Laterolog Open Hole 2595 — 9448 Appendix 5.5-1
Spectral Density Dual
Spaced Neutron Log Open Hole 0 —9448 Appendix 5.5-2
Cement Bond Log
(CBL/VDL) Cased Hole 0-9020 Appendix 2.2-1
Temperature Log Cased Hole 0—-9020 Appendix 2.2-2
Casing Inspection
Caliper Log Cascd Hole 0 -9000 Appendix 2.2-3
Radioactive Tracer
Survey Cased Hole 7375 - 9008 Appendix 2.9-1

5.6

5.7

SUBSURFACE

MECHANICAL INTEGRITY TESTING

The demonstration of the mechanical integrity of the WDW-3, required by
NMWQCCR Subpart V, Section 5204 (A) to (D} and Section 5202 (A)(1)(2), 1s
discussed in detail in Section 3.0 of this report. The associated logs and
interpretation of the results obtained from the mechanical tests are also included in

Section 3.0 of this report.

PHYSICAL AND CHEMICAL CHARACTERISTICS OF THE
FORMATION FLUIDS

In accordance with NMWQCCR Subpart V, Section 5202(A)(3)(h), an analysis
describing the physical and chemical characteristics of the formation fluids,

extracted from the Cisco and Upper Canyon Formation, is presented as Appendix
2.3-1.

The well materials used to construct WDW-3 were compatible with {fluids which the
material may be expected to come into contact. Well material would be deemed to
have compatibility as long as the materials used in the construction of the well meet

or exceed standards developed for such materials by the American Petroleum
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Institute (API), The American Society for Testing Materials (ASTM), or
comparable standards acceptable to the NMWQCCR.

REGULATORY WITNESSING

In accordance with NMWQCCR Subpart V, Section 5205{A)(5), notification prior
to commencement of the reentry, cementing and casing, well logging, and
mechanical integrity testing was communicated with the BLM, Carlsbad, New
Mexico and the OCD, Artesia, New Mexico offices. The BLM and the OCD had an
opportunity to witness all installations, logging, and testing as required in the

Application for Permit to Drill, Re-enter, Deepen, Plugback, or Add a Zone and in
NMWQCCR Section 5205(A)(5).

FUTURE TEST RECOMMENDATIONS

As stated earlier, due to the proximity of WDW-3 to both the WDW-1 and the
WDW-2 and the procedure used by Navajo for injecting into the wells,
consideration needs to be given to monitoring the bottom hole pressure in the two
offset wells while performing a fallout test in the target well (WDW-3). This should
allow for a better understanding of the pressure behavior in the reservoir. This may
further enhance reservoir pressure forecast and increase Navajo’s ability fo

proactively respond to reservoir and wellbore conditions.

A proposed procedure for falloff testing on the three injection wells, consist of
placing BHP gauges in each well prior to starting injection into WDW-3. The
injection period would consist of maintaining a constant injection rate into WDW-3
for a period 24 hours. At the end of the 24-hour injection period, shut-in WDW-3
and shift the waste injection stream to WDW-1. This would be in line with the
current Navajo injection procedures. Continue injection into WDW-1 for 12 hours,
and then shift the injection stream to WDW-2 for a period of 12 hours. At the end
of the 12 hour injection period in WDW-2 shut down injection operations and
remove the BHP tools from each wellbore. Once the BHP gauges have been

removed from the wells, return to normal injection operations.
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CHRONOLOGY OF FIELD ACTIVITIES
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APPENDIX 2.0-1

CHRONOLOGY OF FIELD ACTIVITIES

Tuesday, July 25, 20006

Rusty Smith, with Subsurface Construction, Inc. traveled to Artesia, New Mexico and
met with David Alvarado, District Manager of Basic Energy, to inspect the two rigs that
they will have available on August 7th. Only one rig was available; the other could not
be released. The Cooper 500 with a 250K Ib derrick was the rig that was inspected. The
rig was well maintained, has no pipe racks, work string, and no power swivel. The rig is
used mainly for workover operations. Inspected the well site where the workover rig unit
will be located. Well site needs to be scraped clean and the barbed wire fence, which
surrounds the area where the old tank used to be, needs to be removed. The wellhead
needs some work. Pictures of the Basic rig and well location were taken.

Wednesday, July 26, 20006

Rusty Smith left Artesia, New Mexico and traveled to Farmington, New Mexico. The rig
and well location mspection summary were completed and e-mailed to Subsurface
personnel for review. Included in the inspection summary were photos of the rig and

location.

Wednesday, August 30, 2006

Subsurface personnel traveled to Artesia, New Mexico to meet with David Alvarado,
District Manager of Basic Energy, to develop a location layout for equipment and assist
Joe Konicki. Talked with Julian Carrillo, the rig tool pusher, because David Alvarado
was on vacation, and he informed Subsurface that the rig was no longer available because
Yates Energy had changed its position and would not release it, Set up meetings with
Darrel Moore and the new Project Engineer at the Navajo plant to discuss the current job
situation and introduce Joe Konicki. Joe and I talked with Key Energy about the

possibility of acquiring a rig.
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CHRONOLOGY OF FIELD ACTIVITIES (Cont’d.)

Thursdayv, August 31, 2006

Rusty Smith measured the current WAMS units on Disposal Well No. 1 and Disposal
Well No. 2 and acquired photos of Well No. | WAMS and the current well configuration.
The well location inspection summary was completed. All photos, drawings, and the
inspection summary were e-mailed to Subsurface personnel for review. Rusty Smith and
Joe Konicki, left Artesia, New Mexico for Houston, Texas.

Monday, September 25, 2006

Rusty Smith traveled to Artesia, New Mexico to prepare the location for the reentry
project on WDW--3, formally owned by Mewbourne Oil Company and known as Chalk
Bluff Federal No. [. The sundry notice to the BLM for the transfer of ownership was
submitted on May S5, 2003. The OCD Change of Operator Notice was submitted on
October 5, 2000.

Tuesday, September 26, 2000

Subsurface personnel called Knight Oil Tools & Rental and spoke with Francisco about
worl string and pipe. He wanted to know what type of crossovers, bit sub, safety clamp,
and elevators would be needed. Spoke with Basic and they did not have any handling
tools for the PH6 tubing and would need elevators and a safety valve. Knight said that
they would provide elevators and a safety valve with the work string. Talked with Allen,
of Key Fishing Tools, and he said that they would provide all the crossovers and bit subs.

Basic was in agreement with the supplied tools.

Banta Oilfield Services will arrive tomorrow to clear the location and dig 30 foot x 30
foot x 3 foot pit. Key Energy Services will deliver tanks tomorrow and start filling them
up. Portable toilets will arrive tomorrow from Sani-Tech Rentals. Young’s Mobile
Homes will deliver a small office trailer on Thursday. Knight Oil Tools will provide
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CHRONOLOGY OF FIELD ACTIVITIES (Cont’d.)

work string, elevators, and the safety valve to be delivered September 27, 2006. Key
Fishing Tools and Rental will provide reverse unit, subs, collars, bit, BOP (Allen), which
are scheduled to arrive on Thursday, after noon. The rig is also scheduled to arrive on
Thursday. Steve L., with Halliburton, has been notified and will need 48 hours notice.
Contacted Aztec Rental about a fork lift and they will send account information to the
office to be filled out by Subsurface’s accountant. Once the account is approved, they
will deliver a fork lift on September 27, 2006.

Wednesday, September 27, 2006

Subsurface personnel arrived at the job site at 7:00 a.m. MST. Banta's roustabout crew
called and said that were having problems finding the location. Therefore, I met them at
the ATOKA compressor station and led them to the location. Banta arrived with two
backhoes and proceeded to clear the location of over growth and remove all fencing. Key
Energy arrived at the job site with three frac tanks, two sets of pipe racks, catwalk, and
Knight Oil Tools arrived with 150 joints of 2-7/8-inch PH-6 tubing. Knight Oil Tools
will not charge for the pipe until the remaining 148 joints pipe and tools are delivered.
Aztec Rental arrived on the job site with an extended boom fork lift. Julian, with Basic,
called and said that they should be able to move onto the location by noon tomorrow.

The roustabout crew dug a 30 feet x 30 feet x 5 feet lined pit, cleared the location of over
growth, removed the barbed wire fence, and dug out cell. The roustabout crew will
return tomorrow to frame in the cellar. Key will start filling the frac tanks tomorrow and
Knight Oil Tools will deliver the remaining pipe and handling tools. Subsurface left the
jobsite at 6:30 p.m.

Thursday, September 28, 2006

Subsurface personnel arrived at the location at 7:20 am. MST. The roustabout crew
arrived at 8:00 a.m. The roustabout crew completed the cellar. The Basic rig crew
arrived on the location at 12:30 p.m. with a mechanic to repair the sand line brake. The
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rig crew raised the derrick and replaced the drilling line. Rig mats had to be placed under
the derrick for support. The rig mats were acquired from G&L Tools a division of Basic
Energy Services. The rig crew completed repairs on the rig and left the location at 7:20
p.m. Key finished loading the frac tanks with water and brine. Key delivered the reverse
unit and open top flow back tank, and the reverse unit operator will arrive tomorrow with

BOP, collars, and handling tools.

Knight had problems getting the remaining work string delivered before nightfall.
Knight will have the remaining pipe delivered in the morning. Young's delivered a 10
foot x 30 foot office trailer and Aztec delivered a light plant to the location. Superior
Wellhead was notified and will have a man on the job site in the morning to inspect the
hanger and wellhead before installing the BOP. The 150 joints of 2-7/8-inch PH-6 tubing
were tallied at 4691.06 ft. Subsurface left the location at 7:45 p.m.

Friday, September 29, 2006

Subsurface personnel arrived on the jobsite at 6:45 a.m. MST. Basic rig crew arrived on
location at 7:30 a.m. Subsurface and Basic crews spotted catwalk & pipe racks. The last
load of pipe from Knight Tools arrived at the location with handling tools. The rig crew
moved pipe and off-loaded pipe onto the pipe racks. The BOP from Key Energy arrived
at the job site and was flanged up to the wellhead. The Superior wellhead technician
arrived at the job and inspected the tubing hanger spool and found it to be 115 x 7s
Cameron hanger and profile. The Superior wellhead technician suggested that the tubing
hanger spool be replaced as the Cameron spool has been discontinued and 1s hard to find
parts for. Key Energy's reverse unit operator arrived at the job site with 3-1/2-inch
collars and handling tools.

The reverse unit (pump & tank) were rigged up to the wellhead. Portable toilets arrived
at the job site. The rig crew tallied the top layer of PH-6 tubing, drill collars, bit, and
started mto the hole with the BHA at 1:30 p.m. The first plug was tagged at 7001 feet, at
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7:10 p.m. The rig crew pulled a single joint of tubing from the wellbore, the well was
shut in, and operations were shut down for the night.

Saturday, September 30, 2006

Subsurface personnel arrived on the jobsite at 7:20 a.m. MST. Basic rig crew arrived on
location at 7:30 a.m. Basic rig crew and Key’s reverse unit operator rigged up the swivel.
At 10:30 a.m., Basic could not get the brake to hold on the sand line. Operations were
shut down until Basic could repair the brake on the sand line and the reverse unit operator
was put on stand by. Basic estimated that it will take all day to repair the brake, Basic
finished repairing the brake at 7:00 p.m. Drilling operations will commence Sunday
morning. Halliburton was notified to be ready to perform a perforation squeeze job on
Monday. Pipe tally was checked and verified at 297 joints of 2-7/8-inch tubing for a total
footage of 9413.59 feet, including the BHA at 126.45 feet. The well was shut in and

operations were shut down for the night.

Sunday, October 1. 2006

Subsurface personnel arrived on the job site at 7:20 a.m. MST. Basic rig crew arrived on
location at 7:30 a.m. At 8:00 a.m. Key’s reverse unit operator started to drill out CIBP
after circulating bottoms up (40 bbls) and there did not appear to be any cement on top of
the plug. Current ROP is about 1 ft/hr while circulating returns to pit. The reverse unit
operator will change over to tank once fluid cleans up. The returns appear to contain
trace amounts of oil with no mud. RPM on the swivel is at 50 with a pump pressure
between 250 psi to 300 psi with brine water. Drilled through plug at 9:45 a.m. and
circulated hole clean. Rig crew started back into hole to tag second plug. Tagged second
plug at 7190 feet, rig crew hooked up swivel to circulate hole and perform an injection
test. The injection test revealed the following: 1 bpm at 300 psi, 1.5 bpm at 550 psi, and
2 bpm at 980 psi. After the pump-in test, the falloff went from ISIP of 950 psi to 200 psi
in 22 nunutes. Key Energy Service removed 250 bbls of water from earthen pit.
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Rig crew tripped out of hole (TOOH) with pipe to prepare for cement squeeze job. Rig
crew tripped in hole (TIH) open ended with tubing to spot cement for squeeze job, with
bottom of the tubing at 7101.49 feet. Contacted Halliburton and ordered 80 sks of

cement (cmt) for squeeze job into upper perforations.

Monday, October 2, 2006

Subsurface personnel arrived at the location at 7:00 a.m. MST. Halliburton was on the
jobsite waiting on cement to arrive. Cement arrived at the location at 7:30 am.
Halliburton rigged up their cement pump while waiting on a crossover for the PH-6
tubing, Halliburton did not bring a crossover to the PH-6 thread to 8rd, so Key Fishing
Tools had one delivered.

Cement squeeze went well at 2000 psi squeeze pressure. Pressured up to 2001 psi. After
10 minutes, pressure fell to 1950 psi and re-pressured to 2007 psi.  After one hour,
pressure dropped to 1990 psi with 2.2 bbls, released pressure and recovered about 2 bbls.
Re-pressured well to 2001 psi and held for 5 minutes at 1990 psi. The ring gasket began
to leak around BOP. Halliburton released pressure and recovered 1.9 bbls. Halliburton
rigged down and the rig crew TOOH with tubing. Hole remained full while tripping
pipe. Rig crew tightened BOP flange head bolts. Key reverse unit operator pressured up
well to 680 psi, with no apparent leaks, and the well was shut-in over night, while waiting
on cement (WOC).

Tuesday, October 3, 2006

Subsurface personnel arrived at the location at 7:00 a.m. MST. Rig crew arrived at 7:30
a.m. and TIH with the collars and bit. Rig crew tagged cement at 6873 feet on joint No.
215 plus 20 feet. Assuming hole is full of cement to CIBP at 7190 feet, there are 12.1
bbls of cement in the hole and 6.6 bbls of cement were circulated out and/or squeezed
into the formation. It was estimated that 3.5 bbls were circulated out leaving 3.1 bbls of
cement having been squeezed into the near wellbore. Rig crew drilled out cement and
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circulated hole clean at 4:00 p.m. The well was shut-in to prepare for a pressure test on

the squeeze perforation for 12 hours at 500 psi.
Started 500 psi pressure test at 4:30 p.m. Pressured up well to 590 psi and after one hour
pressure fell to 530 psi. Re-pressured well to 580 psi and after one hour pressure was at

578 psi. At 5:30 p.m. well was at 578 psi and holding. Shut down operations overnight.

Wednesday, October 4, 20006

Subsurface personnel arrived at the location at 7:00 a.m. MST. Rig crew arrived at 7:30
a.m. At 7:00 am., the pressure on the well was 455 psi. The well lost 123 psi over 13.5
hour, for a 9.1 psi/hr (1.58%/hr) loss. Rig crew rigged up swivel and continued to drill
out CIBPs at 7190 feet and (estimated third plug depth) at 7294 feet. While drilling
through the second plug at 7190 feet metal cuttings were being retrieved across screen,
Third CIBP was found at 7278.96 and it was estimated that there was 9 feet of cement on
top of both plugs, which places the second plug at 7199 feet and third plug at 7287 feet.
At 12:25 p.m., rig crew commenced drilling through third plug. At 3:00 p.m., driller
punched through the third plug. The formation started taking fluid at a rate of 1.0 to 1.25
bpm while pumping, lost 180 bbls of 8.7 ppg brine water to the formation.

Rig crew TIH and tagged the forth CIBP at 7591 feet then pulled up 20 feet and reversed
circulated the wellbore clean. The reverse unit operator completed the pump in test for
the perforations from 7262 feet to 7278 feet and from 7304 feet to 7314 feet. The
maximum rate was 4.5 bpm (max that the pump could deliver) at 710 psi with no
pressure build up. The ISIP was about 580 psi and fell to 170 psi in 9 minutes. At 4:45
p.m., rig crew TOOH with collars and bit. Halliburton will be out tomorrow afternoon
with 100 sks of Class C cement to squeeze off perforations. At 7:30 pm, the rig crew was
out of the hole with the collars. The well was shutin and operations were shut down.
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Thursday, October 5, 2006

Subsurface personnel arrived at the location at 7:00 a.m. MST. Rig crew arrived at
7:20 a.m. and TIH open ended, placing the bottom of the work string at 7321 feet; 7 feet
below the bottom perf at 7314 feet. Key filled fresh water and salt water tanks while we
waited for a Halliburton pump truck to arrive. Halliburton arrived on the location at
11:30 am. At 12:44 pm. Lines were pressure tested to 3000 psi. Halliburton broke
circulation and caught returns with 6.3 bbls pumped. At 12:52 p.m., Halliburton started
mixing cement and pumped 23.5 bbls of cement, followed by 35.5 bbls of fresh water.
Rig crew pulled 10 stands (630 feet) and Halliburton started to squeeze the cement into
the formation. The squeeze was performed in 7 stages, each 10 minutes apart, pumping
approximately 1 to 1.5 bbls per stage.

After the first stage the wellhead pressure was 78 psi. After the 7th and last stage, the
wellhead pressure had increased to 1973 psi. A total of 9 bbls were pumped during the
squeeze job. The well was shut-in with 1970 psi on the wellhead. Subsurface allowed
the well to remain shut-in for an additional 2 hours, after which the wellhead pressure
was bled off and 8 stands (500 feet) of pipe were TOOH to insure that no cement
remained around the pipe. The well was pressured up to 930 psi and shut-in overnight to
WOC.

Friday, October 6, 2006

Subsurface personnel arrived at the location at 7:00 am. MST. Rig crew arrived at
7:30 am. and TOOH with work string. The wellhead pressure this moming, after 14
hours, was 850 psi. With a loss of 80 psi over a 14-hour period after the squeeze or 5.7
psi/hr. At 10:00 am., rig crew TIH with work string, collars, and a new bit. At
12:30 p.m., rig crew tagged soft cement at 7052 feet and quickly drilled through the
cement., At 7092 feet, hard cement was encountered. Rig crew drilled through cement to
7338 feet and tagged bottom at 7554 feet (previous tag 7591 feet). Well would not hold
pressure during test and reverse unit operator was able to pump into the well at ~20 to 25
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gpm at 920 psi. A second cement squeeze on the second set of perforations will be

required. Well was shut in over night.

Saturday, October 7, 2006

Subsurface personnel arrived at the location at 7:20 am., MST. Rig crew arrived at
7:30 a.m. and TOOH with work string, collars, and bit. A new Key reverse unit operator
arrived at the location. Halliburton was called to confirm a third cement squeeze job.
Halliburton mformed Subsurface that they would not have a pump truck available until
Wednesday. Key Pumping service was contacted and retained to provide the service on
Sunday afternoon. Due to unavailability of cement pumping services to do the third
cement squeeze, the estimated schedule has been pushed back 2 days.

At 10:50 AM the rig crew had collars and bit out of the hole and TTH with open ended
work string to just above the bottom set of perforations at 7314'. The open ended work
string was placed at 7290 feet, 24 feet above the bottom set of perforations (1 bbl of
casing volume). The well was shut-in while waiting on a cement pump truck to arrive.

Sunday, October 8, 2006

Subsurface personnel arrived at the location at 10:10 a.m. MST. Rig crew arrived at
10:20 a.m, Key Pressure Pumping Services arrived at the location at 10:30 a.m. Key
pumping crew rigged up pump and bulk truck. The mix water for the cement squeeze in
the frac tank was contaminated with brine water and a load of city water was called in for
mix water. At 2:00 p.m., fresh mixed water arrived on location. Key pumping pressure
tested lines to 2500 psi and then circulated 12 bbls to fill the wellbore with fluid. At
3:04 p.m., Key started mixing cement and pumped 10 bbls of FW ahead followed by 18.5
bbls of 14.8 ppg cement. The cement was displaced with 35.5 bbls of FW. Rig crew
TOOH with 8 stands (500 feet) and the well was reversed circulated with 40 bbls of FW.
At 4:03 p.m., Key pumping started to squeeze the well with an initial rate of 0.5 bpm at
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750 psi. After 6 bbls the rate was decreased to 0.3 bpm at 1890 psi. After 7.5 bbls at
1975 psi pumping was stopped to allow the pressure to fall.

At the end of 10 minutes, the wellhead pressure had fallen to 1063 psi and pumping was
resumed. An additional 1.5 bbls was pumped before the pressure reached 1940 psi. The
wellhead pressure fell to 1914 psi after 20 minutes and did not appear to fall any further.
The well was shut-in and Key rigged down their pumps. After one hour, the wellhead
pressure had fallen to 1860 psi. At 6:00 p.m., the well was shut-in for the night with
1830 psi on the wellhead to WOC.

Monday, October 9, 2006

Subsurface personnel arrived at the location at 7:00 a.m. MST. Rig crew arrived at
7:30 a.m. and TOOH with open ended work string. Rig crew TIH with work string,
collars, and bit to drill out cement. The wellhead pressure this morning after the 80 sk
cement squeeze job was 1825 psi. Reverse unit operator tagged cement at 6981 feet and
found hard cement at about 7003 feet. At 4:43 p.m., driller broke through the cement at
7312 feet. The estimated cement plug length left in casing was 331 feet or 12.7 bbls out
of 18.8 bbls of cement. Driller tagged bottom at 7559 feet, rig crew pulled up off bottom
approximately 20 feet, and the reverse unit operator circulated the wellbore. The well
was shut-in and pressure tested to 610 psi at 6:45 p.m. for a 12-hour test.

Tuesdav, October 10, 2006

Subsurface armrived at the location at 7:00 a.m. MST. Rig crew arrived at 7:30 a.m.
Wellhead pressure at the end of 13 hours was 480 psig, down from 610 psig; a pressure
loss of 130 pst over the 13-hour period. The decision was made by Subsurface personnel
to retest the casing after the squeeze for an additional 12 hours. At 8:03 am., the
wellhead pressure was increased to 630 psig and monitored every thirty minutes. At 9:30
a.m., the 7-inch x 9-5/8-inch annulus valve was opened to see if it had any effect on the
casing pressure. Casing pressure fell slightly faster from 2 psi/30 minutes to 5 psi/30
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minutes. Once the annulus casing valve was closed, the pressure loss maintained a 2

psi/30 min loss.

When the casing valve was first opened it smelled hike natural gas. The annulus casing
valve was closed and a pressure gauge placed on the annulus and monitored. At
2:03 p.m., the wellhead pressure was falling at a rate of 2 psi/30 minutes with less than 5
psi on the casing annulus. At 5:03 p.m., wellhead pressure was maintaining a falloff rate
of 2 psi/30 minutes. At 8:03 p.m., after 12 hours, the wellhead pressure was 568 psig.

Wednesday, October 11, 2006

Subsurface arrived at the location at 7:00 a.m, MST. The wellhead pressure was 523
psig. At 7:03 a.m., maintaining a 2 psi/30-minute pressure loss. Rig crew arrived at 7:30
am. and rigged up swivel and broke circulation. At 8:00 a.m., reverse unit operator
tagged bottom and started to drill out plug at a circulation rate of 2 bpm, with 500 psi of
pressure. At 9:30 a.m., reverse unit operator tagged the top of the plug at 7595 feet and
started to drill through the plug. While drilling out the plug, the plug dropped to 7776
feet and, reverse unit operator continued to drill out the plug. Reverse unit operator
drilled 2 feet through the plug and tagged mud contaminated cement at 7780 feet.
Continued to drill through the cement.

At 2:00 p.m., reverse unit operator drilled through cement plug at 7838 feet, then
circulated for 30 minutes before the rig crew TIH to tag the top of the liner (TOL). The
well was taking fluid at a rate of about 1/2 bpm once the cement plug was drilled through.
Rig crew tagged cement on TOL at 9022 feet and broke circulation. At 3:30 p.m,, the
reverse unit operator commenced circulating the hole clean to 9022 feet. Reverse unit
operator circulated 347 bbls of 8.6 ppg brine water. At 5:30 p.m., the rig crew started
TOOH with work string, bit, and collars. Tomorrow, the rig crew will TTH with casing
scraper to prepare the well for logging operations.
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Thursday, Qctober 12, 2006

Subsurface arrived on location at 7:00 a.m. MST. Wood Group logging crew was at the
job site spotting equipment. Rig crew arrived at the location at 7:30 a.m. and continued
to TOOH with work string, collars, and bit. At 10:00 a.m., rig crew TIH with casing
scraper to 9022 feet. At 12:30 p.m., rig crew TOOH with casing scraper. At 3:30 p.m.,
Wood Group Wireline Services rigged up to the wellhead to run the CBL/VDL into the
wellbore. At 4:30 p.m., the well was shut-in for the night.

Fridav, October 13, 2006

Subsurface personnel arrived at the location at 7:00 a.m. MST. Wood Group logging
crew arrived at the job site at 7:10 am. Rig crew arrived at the location at 7:30 a.m. and
Wood Group started into the wellbore with CBL/VDL logging tool. Fikes Truck Lines
arrived at the location with 4-1/2-inch, 11.6 Ib/ft, J-55, LTC tubing, from C&R
Industries, and the rig crew unloaded 174 joints of tubing. Wood Group completed
CBL/VDL logging and ran into the wellbore with the temperature logging tool. The
temperature log was completed at 3:00 p.m. with no anomalies. At 3:15 p.m., Wood
Group ran the caliper logging tool into the wellbore. The CBL/VDL. log showed that the
TOC was located at 900 feet with good to fair bonding to 9020 feet. The VDL indicated

that cement was placed into the squeezed perforations.

At 6:40 p.m., Wood Group was out of the wellbore with the caliper log and there did not
appear to be any major anomalies in the 7-inch casing from 9020 feet to surface. The
well was shut-in for the night and Wood Group will be back tomorrow to perforate. The
time needed to perforate well was estimated to be two days.
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Saturday, October 14, 2006

Subsurface personnel arrived at the location at 7:00 a.m. MST. Wood Group logging
crew arrived at the job site at 7:00 a.m. Rig crew arrived at the location at 7:30 a.m. and
Wood Group started into the wellbore with a 40 foot perforating gun. Basic provided two
men to assist Wood Group as needed with the rig. Wood Group made 12 perforating
runs, completing the interval from 8540 feet to 8620 feet and 400 feet of the interval from
8050 feet to 8450 feet. Wood Group will complete the remaining 390 feet tomorrow
from 7660 feet to 8050 feet. The well was shutin for the night.

Sunday, October 15, 2006

Subsurface personnel arrived at the location at 7:00 a.m. MST. Wood Group logging
crew arrived at the job sife at 7:00 am. Rig crew arrived at the location at 7:20 a.m. and
Wood Group started into the wellbore with a 40 foot perforating gun. Basic provided two
men to assist Wood Group as needed with the rig. Wood Group made [0 perforating
runs, completing the interval from 7660 feet to 8050 feet. A total of 22 perforating runs
were made and there were no misfires during any of the runs. All the retrieved hollow
steel carrier guns shot 2-JSPF on a 60° phasing. The two man rig crew assisted Wood
Group with rigging down the logging equipment. The well was shutin for the night.

Monday, October 16, 2006

Subsurface personnel arrived at the location at 7:00 am. MST. Rig crew armrived at
7:30 a.m. and started to lay down collars. Kenco packer and operator arrived at the job
site at 8:30 a.m.. Kenco did not have the proper x-over for the PH-6 to 8rd and had to
walit for a cross-over before the rig erew could run the packer. Cross-over arrived at the
location and the rig crew TIH with the 7-inch x 2-7/8-inch packer. Packer was set at
7546 feet and the rig crew started to swab back the well. The first formation fluid sample
was taken after 12 runs to 2400 feet (estimated 151 bbls), the second sample was taken
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after 14 runs (estimated 176 bbls), the third sample taken after 16 runs (estimated 201
bbls), and fourth sample was taken after 18 runs (estimated 226 bbls). Had H,S gas
present between runs 7 through 9 (estimated at 88 and 113 bbls). Well was shutin over

night.

Tuesday, October 17, 2006

Subsurface personnel arrived at the location at 7:00 a.m. MST. Rig crew arrived at 7:20
am. Rig crew loaded collar and swivel onto Key's trailers. While waiting on Key's
pump truck to arrive, reverse unit operator pressured up on 2.875-inch x 7-inch annulus
with packer set at 7546 feet to perform an annulus pressure test. Initial pressure was 660
psi at 8:15 am. After 2 hours the pressure loss started to stabilize at about 4 psi/30
minutes. At 12:30 p.m., Key Pressure Pumping was called to verify that a pump truck
was coming. Apparently there was a mix-up by the dispatcher and the pump was sent to
another job. Key informed Subsurface that they will have a pump on the jobsite

tomorrow afternoon.

At 1:30 p.m., the wind had picked up to a point that the rig crew could not TOOH with
the packer and pipe. Therefore, the annulus pressure test will be continued for the
remainder of the day. Rig crew worked on rig until 3:30 p.m. and then shut-in the well
for the night. Subsurface monitored pressure until 6:30 p.m.

Wednesday, October 18, 2006

Subsurface personnel arrived at the location at 7:00 a.m. MST. Rig crew arrived at
7:20 a.m.. Reverse unit operator arrived at 7:30 a.m. Subsurface delivered field copies
of the logs to Navajo Refining and contacted Darrel Moore. Rusty Smith informed
Darrel of the need to contact the State of New Mexico for approval to use the well, even
though cement did not come all the way to the surface around the 7-inch x 9-5/8-inch
casing annulus (900 feet from the surface). Darrel approved Subsurface’s request to
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contact the appropriate state officials for approval and to take necessary steps as the State
of New Mexico directs.

At 10:30 a.m., the reverse unit operator pressured up the annulus between the tubing and
the 7-inch casing to 700 psig for the injection test and left the location. Key Pumping
Service arrived at the job site at 3:30 p.m. and started pumping down the 2-7/8-inch
tubing at 4:20 p.m. with produced water in the wellbore and 650 psi on the annulus. The
initial rate was 2.2 bpm (inline flow meter) at 300 psig on the tubing. After 43 bbls the
pressure stabilized at 150 psi, with a total of 50 bbls pumped. The rate was increased to
4.1 bpm with an initial pressure of 830 psi. After 20 bbls, the tubing pressure stabilized
at 900 psi. The pump broke down with a total of 80 bbls pumped (tubing volume 43
bbls). The ISIP was about 630 psi. Rig crew shut-in the well for the night and Key
Pumping will return tomorrow morming to complete the job. (Note: pump wire harness
fell into the drive shaft ripping it apart along with some hydraulic hoses)

Thuysday, October 19, 2006

Subsurface personnel arrived at the location at 7:30 am. MST. Rig crew arrived at
0:00 am. Reverse unit operator arrived at 8:00 am.. At 9:00 am., Key pumping
supervisor called and said that they were 45 minutes out and were given directions to the
location. Subsurface released the down hole packer and will monitor both the backside
and tubing pressure during the pump-in testing.

Key Pumping circulated the wellbore at 2 bpm to fill the wellbore with fluid & caught
returns after 37 bbls. At 2 bpm tubing pressure (Pt) was 183 psig and backside pressure
(Pa) was 28 psig. At 3 bpm, Pt was 638 psig & Pa was 148 psig. At 4 bpm, Pt was 1132
psig & Pa was 250 psig. At 5 bpm, Pt was 1678 psig & Pa was 320 psig. At 6 bpm, Pt
was 2343 psig & Pa was 408 psig. At 7bpm, Pt was 3108 psig & Pa was 518 psig. At 8
bpm, Pt was 3748 psig and Pa was 535 and at 9 bpm, Pt was 4522 psig Pa was 590 psig.
Key was able to reach 10 bpm but the engine over heated and was shut down. The Pt was
5087 psig at shut down and no Pa was recorded but estimated at 660 psig. Well went on
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a vacuum once pumping had stopped. The best estimate for ISIP 230 psig total volume
of brine water pumped was 280 bbls.

Rig crew started out of the wellbore with the packer and went back into the hole with
RBP and packer to test casing below squeezed perforations. We first tested across
squeezed perforations and then the annulus above the perforation. RBP was set at 7550
feet packer was set above the RBP and RBP was pressure tested for leaks and packer was
released. At 6:00 p.m., 640 psig was left on the annulus with the well shut-in overnight,

Friday, October 20, 20006

Subsurface personnel arrived at the location at 6:45 am. MST. At 7:00 a.m., the
wellhead had 770 psig from 640 psig over 13 hours, a net pressure build of 130 psi. Rig
crew arrived at 7:20 a.m. Subsurface and Navajo Refining received approval from the
State of New Mexico after they reviewed the revised procedure and CBL/VDL log to
complete the well for injection without additional cementing. The State of New Mexico
requested that we try to find the leak in the casing within 500 feet to 1000 feet of the leak.
Rig crew pulled 8 stands and one joint of pipe and the packer was set at 6985 feet to
isolate the cement squeezed perforated interval. The squeeze interval was initially
pressure tested to 490 psig and the annulus was initially pressure tested to 632 psig. The
pressure test ran for 5 hours and appeared to stabilize after 2 hours.

After 2 hours, the squeezed interval was losing 6 psi/hr while the annulus was gaining
about 0.75 psi/hr due to thermal effects. The final pressure for the squeezed interval was
458 psig and the final pressure for the annulus was 640 psi. At 2:30 p.m., the rig crew
picked up the RBP and TOOH to 1255 feet where the RBP was reset. At 5:30 p.m., the
casing was pressure tested from surface to 1255 feet with an initial pressure of 570 psig.
At 6:00 p.m., the well was shut-in over night with 569 psig on the casing.
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Saturday, October 21, 2006

Subsurface personnel arrived at the location at 6:45 am. MST. At 7:.00 a.m., the
wellhead had 540 psig from 569 psig over a 13 hour period, a net pressure loss of 29 psi
at a rate of 2 psi/hr with the RBP set at 1255 feet (48 bbl). Rig crew arrived at 7:30 a.m.
Continued to monitor pressure to verify loss rate. At 7:30 a.m., pressure was 539 psig
and at 8:00 a.m. pressure was 538 psi. Packer hand released RPB and rig crew TOOH
with packer and RBP. Charlie's Services inspected the 4-1/2-inch tubing. Rig crew TIH
and TOOH with work string and started laying down the work string as they came out of
the hole. Charlie's inspection crew found two bad joints of 4-1/2-inch tubing as marked
on their fally. Rig crew finished laying down the work string and loaded 4-1/2-inch
tubing onto the pipe rack. Well was shut-in for the night.

Sundav, October 22, 2006

Pipe, location, and rig personnel are ready for casing crew. Wellhead, packer, and
annulus fluid to arrive on Monday.

Monday, October 23, 2006

Subsurface personnel arrived at the location at 7:00 am. MST. Rig crew arrived at
7:30 a.m. and replaced the old Cameron 7-1/16-inch 5M x 11-inch 3M spool with a new
Superior 7-1/16-inch 5M x ll-inch 3M spool. P-seals were pressure tested for 15
minutes to 3000 psi with no leakoff. BOP was reseated on the new spool to run the
casing into the wellbore. At 12:00 p.m., casing crew started into the wellbore with
packer and 4-1/2-inch tubing. Packer would not go past the 50-foot mark therefore,
packer was pulled out of the hole and inspected.

Weatherford had brought to location, a packer for 7", 24 Ib/foot casing. The casing in the
wellbore was 7 inches, 29 [b/ft casing. Weather had to go back to Hobbs, New Mexico to
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pick up the correct packer. Kenco was called, and they had an Arrow X-1 Packer in the
shop. Kenco delivered a new 7-inch Arrow X-1 packer to the job sife but brought out the
wrong size cross-over. At 4:15 p.m., Weatherford brought out a rebuilt 29 Ib/ft packer to
replace the 24 Ib/ft packer that was originally brought out o location. Kenco will have a
cross-over on the job site in the morning and Weatherford was sent back to Hobbs.
Kenco will install the packer. The well was shut in for the night.

Tuesday, October 24, 2006

Subsurface personnel arrived at the location at 7:00 a.m. MST. Rig crew and casing crew
arrived at 7:30 am. The crews started running casing at 8:00 am. There were no
problems getting Kenco's new Arrow Packer into the wellbore. Kenco also used an
integral cross over rather than a sedge and casing collar for a cross. At 2:30 p.m., casing
crew ran 7567 feet of casing into the hole and each joint was torqued to specifications at
1600 Ibs. The wellbore was circulated full of fluid (240 bbls), then 300 PSI pumped 23.8
bbls of squeeze chemical. The reverse unit operator pumped 95 bbls of inhibited brine
water followed by 14.29 bbls of squeeze chemical, leaving 7.23 bbls of brine in the
bottom of the annulus. The weight of the brine circulated and the inhibited brine in the

annulus was 8.7 ppg. The weight of the squeeze chemical was 10.2 ppg.

At 5:30 pan., the bottom of the Arrow packer was set at 7575.73 feet with 37K 1b in
tension within 7 minutes after we stopped pumping with the well taking fluid at ~0.5
bpm. The length of the packer was 7.2 feet and the length of the cross over was 0.54 feet.
Casing slips were set in the spool and the BOP was removed and a rough cut made on the
casing. Once all equipment was removed from the area the 4-1/2-inch tubing was
dressed off and the wellhead installed. At 7:00 p.n., the well was shut-in for the night.

Wednesday, October 25, 2006

Subsurface personnel arrived at the location at 7:00 a.m. MST. Superior Wellhead
arrived at the job site at 7:20 a.m. and pressure tested the P-seals to 3000 psig. Rig crew
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and casing crew arrived at 7:30 am. Rig crew started mobilizing the rig. The reverse
unit operator pumped the annulus full with 2.5 bbls. At 10:00 a.m. 300 PST arrived at the
job site and performed a 545 psi squeeze for 4 hours with no pressure loss. At 3:00 p.m.,
an annulus pressure test was performed and recorded for one hour by 300 PSL at a
pressure of 490 psig on the chart. At 4:00 p.m., the annulus pressure test showed no
pressure loss over the hour. Left 480 psig on the annulus (at 4:30 p.m.) overnight to
watch for pressure leaks. At 6:00 p.m., annulus was maintaining 480 psig. Well was

shut-in for the night.

Thursday, October 26, 2006

Subsurface personnel arrived at the location at 7:00 a.m. MST. At 7:00 a.m., EL Farmer
trucking was at the job site waiting on someone to load the 2-7/8-inch, PH-6 tubing onto
the truck. At 7:15 am., Subsurface started loading tubing onto the EL Farmer truck. At
7:30 a.m., Renco Equipment arrived at the job site with a fork lift and completed loading
up truck. The first truck picked up slips, stabbing tool, safety valve, and 150 joints of
pipe. At 8:00 a.m., annulus was maintaining 480 psig and showed no signs of pressure
loss over the 14-hour peried. The second truck arrived at 8:05 p.m. and was loaded with
147 joints of pipe. At 8:30 a.m., two Key Fishing Tool trucks arrived at the job site to
pick up pump, open top tank, pipe racks, BOP, and catwalk. Key Energy delivered 4 frac
tanks to the job site and started to fill the tanks with fresh water and brine. At 4:30 p.m.,
G&L Tool Rental picked up rig mat boards. At 5:30 p.m., annulus was maintaining 480
psig and showed no signs of pressure loss over the 23.5-hour period. Well was shut-in

for the night,

Friday, October 27, 2006

Subsurface personnel arrived at the location at 7:00 a.m. MST. Key will not have all 14
frac tanks spotted and filled by this Saturday therefore the pressure build up/falloff test
will have to be postponed until Saturday, November 4", due to the availability of pump
trucks to perform the pressure build up portion of the test.
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Trailer and light plant will remain on the job site for another week, as we will need the
light plant for the 12 hours of pumping. At 10:00 a.m., Medina's Hot Shot service arrived
at the job site and delivered a flange, ring gasket, and bolts from Superior Wellhead to
cover the injection line valve. At 3:00 p.m., Key delivered one frac tank to the job site
and repaired a leak around the bottom valve on one of the tanks that was delivered

yesterday.

Saturday, October 28, 2006

Rusty Smith traveled to Houston and will retumn on Thursday, November 2, 2006 to
oversee the pressure build up and falloff test.

Thursday, November 2, 2006

Rusty Smith traveled to Artesia, New, Mexico and arrived at the jobsite at 2:30 p.m.
MST. Key had 14 frac tanks on the site and should have them filled by tomorrow
afternoon. Tried to find a 1-13/16-inch hammer wrench for flange bolts and could not
find any in Artesia. Contacted Banta to install side flange for pump-in tesi, Banta will
have hammer wrenches for flange. Subsurface acquired fuel containers for light plant.

Key will roll frac tanks tomorrow.

Fridav, November 3, 2006

Subsurface personnel arrived at the location at 7:30 a.m. MST. Banta Roustabout Service
arrived at the location at 8:15 am. and installed the injection side flange. Six
temperatures were taken at midpoint in the frac tanks to determine the current water
temperatures. The shear pin in the packer was set at 80K Ibs, which is well above the
stress being applied due to temperature changes. Petroplex treated all tanks with biocide
and Key came out and rolled the tanks with a vacuum truck.
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Alex, with Schlumberger Slickline, was on notice for tomorrow at 3:00 p.m. MST. After
rolling the tanks, the average water temperature in the tanks was 60.6° F. Key left the job
site at 5:30 p.m.

Saturday, November 4, 2006

Subsurface personnel arrived at the location at 6:20 a.m. MST. Petroplex Pumping
Service arrived at the location at 7:10 a.m. and started to rig up their pumps. Key's kill
truck arrived at 7:12 a.m. and rigged up to the annulus to hold pressure on the annulus.
At 9:15 am,, freating lines were pressure tested to 4400 psi. Started pumping at 9:19
a.m. at 3 bpm to fill hole and after 28 bbls we caught pressure with 162 psig on the
wellhead and 535 psig on the annulus. At 9:42 am., with 50 bbls into the well, the rate
was increased to 5 bpm at 385 psig and 463 psig on the annulus. At 9:55 a.m., the rate
was 5 bpm with 525 psig on the wellhead and 118 bbls pumped. At 10:00 a.n., the
second pump was brought on line and the first pump was taken out of service due to a
leaking hydraulic hole. At 10:10 a.m., the rate was 5 bpm at 531 psig and 493 psig on the
annulus. At 10:15 a.m., the rate was increased to 6.8 bpm at 700 psig on the wellhead
with 215 bbls pumped. At 10:45 a.m., the rate was increased to 10 bpm at 1200 psig and
542 psig on the annulus with 438 bbls pumped. At 10:55 a.m., the rate was 10 bpm at
1220 psig with 532 bbls pumped and 730 psig on the annulus. At 1105 a.m., the rate was
being mamtained at 10 bpm at 1278 psig with 673 bbls pumped.

Petroplex is sending out another pump to the location. The backup Petroplex pump
arrived at 12:10 p.m. and the crew rigged up two additional pumps in the treating line for
backup. At 1:00 p.m., the rate was 10 bpm at 1185 psig with 1785 bbls pumped, annulus
pressure was 775 psig. At 2:30 p.m., the rate was 10 bpm at 1387 psig with 713 psig on
the annulus, 2307 bbls pumped. At 3:30 p.m., the rate was lowered to 9 bpm at 1209 psig
with 725 psig on the annulus, 3028 bbls pumped. At 5:30 p.m., the rate was 9 bpm at
1171 psig with 719 psig on the annulus. At 6:00 p.m., Schlumberger arrived at the job
site and rigged up the slickline unit. At 7:17 p.m., the rate was lowered to 5 bpm to allow
the BHP memory tool into the wellbore. At 7:30 a.m., the rate was increased to 5 bpm at
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344 psig. At 7:41 p.m., the rate was increased to 9 bpm at 1104 psig. At 9:00 p.nw., the
pumps started to lose suction pressure and the pumping job was ended (est. 6700 bbls).
Well was closed in with 50 psig on the annulus and no pressure on the wellhead.

Petroplex rigged down and left location at 11:00 p.m.

Sunday, November 5. 2006

Subsurface personnel arrived at the location at 8:30 a.m. MST, with 800 psig on the
annulus. Schlumberger slickline crew arrived at the location at 10:20 a.m. and started out
of the hole with memory tool at 8630 feet (10:35 a.m.), taking gradient stops every 1000
feet for 5 minutes. The length of the tool was 27 feet with the top of the tool placed at
8630 feet. First stop was at 7000 feet at 10:40 am.. At 12:35 p.m., Schlumberger
completed the rig down process and left location at 1:00 p.m. The office trailer was
cleaned out and disconnected from the light plant. The light plant was rigged down and
made ready for pickup. The well annulus was bled down and left open and the wellhead
shut-in.  Schlumberger left their 4-1/2-inch 8rd EUE x 2-7/8-inch female 8rd tubing
swedge in the top of the wellhead.

Monday, November 6, 2006

Subsurface personnel traveled to Houston and will return on Monday, November 13,
2006, to oversee the temperature survey, radioactive tracer survey, and annulus pressure
test. Called Young's to pickup office trailer, Sani-Tech to pick up portable toilets, and
Aztec to pickup light plant. Larry at Key was notified to leave one frac tank on location
and pickup the remaining frac tanks. Banta was notified for waste removal of pit and
location cleanup for the week of November 13th.

Sundav, November 12, 2006

Rusty Snuth traveled to Artesia, New Mexico, and arrived at the job site at 5:00 p.m.
MST. Key Energy emptied the frac tank bottoms and the tanks are ready to be
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CHRONOLOGY OF FIELD ACTIVITIES (Cont’d.)

disconnected and picked up. Aztec and Sani-Tech still have not removed the equipment
from the location. The equipment was taken off rental on November 6, 2006.

Monday, November 13, 20006

Subsurface arrived at the location at 7:30 a.m. MST. Banta roustabout service arrived at
the job site at 8:15 a.m. to remove well cutting and clear location of debris, fill in cellar
with gravel, and haul off trash. Navajo refining requires that that all produced cuttings
and debris contained in the pit be profiled prior to disposal (cannot be disposed under oil
field exemption). Key started to remove frac tanks from the location. The OCD pushed
back the annulus pressure test, and radioactive tracer survey one day to November 15th.
Wood Group Logging services will arrive tomorrow afternoon for testing on the 15th.
Petroplex Pumping will provide a pump truck for the radioactive tracer test.

Tuesdav, November 14, 2006

Subsurface personnel arrived at the location at 8:30 a.m. MST. Wayne, with the OCD,
was emailed at 5:00 p.m. MST November 13, 2006, informing the OCD of the annulus
pressure test and radioactive tracer survey set for November 15, 2006. Included in the
email were directions to the well and a short testing procedure. Wood Group and
Petroplex were contacted to verify the job for tomorrow. Key has filled one frac tank
with one load of brine and three loads of fresh water to chase down the radioactive slug.
Wind gusted up to 50 mph and Key could not haul any more frac tanks for the day, in
accordance with DOT regulations. Because of the high wind speed Wood Group will rig
up tomorrow. OCD called and said that they will arrive at 10:00 a.m. tomorrow morning.

Wednesday, November 15, 2000

Subsurface personnel arrived at the location at 7:00 a.m. MST. Petroplex was on
location. At 7:50 a.m., Petroplex hooked up to the frac tank and started to circulate the
tank and will circulate for +2 hours. Wood Group started to rig up at 8:30 a.m. and
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CHRONOLOGY OF FIELD ACTIVITIES (Cont’d.)

completed the rig up at 10:00 a.m. OCD representatives arrived at the location to witness
the annulus pressure test. The anmulus was pressure tested to 530 psia and over a one
hour pertod and lost 2.5 psi. According to the OCD, the well passed the annulus pressure

test.

The radioactive survey was started and during the 5-minute check, the upper gamma ray
sensor malfunctioned and the sensor had to be pulled and replaced. Once the sensor was
replaced, the remainder of the survey went as planned and there did not appear to be any
radioactive material above the packer or being pumped out of the injection interval.

There were some undocumented perforations below 8600 feet that were taking fluid.
During the first chase down, additional RA material was released as a result of the well
being on a vacuum. At the end of the job the annulus was pressure tested to 300 psig and
held pressure for 1.5 hours and was then bled off and left open. Wood Group rigged
down at &8:30 p.m.

Thursday, November 16, 2006

Subsurface personnel called Key to release frac tank and went to location to check well
and sign invoices from Basic and G&L Tools in Artesia, NM. Subsurface personnel

travel to Houston, Texas.

Subsurface personnel will return to Artesia in + one month to install WAMS. Subsurface

is waiting on the unit to be built.

SUBSURFACE
24 T05826/Navajo/Re-eniry Completion Reporl WDW-3



APPENDIX |
CALCULATION OF PERMEABILITY
FROM DST NO. 5
MEWBOURNE OIL COMPANY, CHALK BLUFF 31, STATE NO. 1

The permeability of the interval tested is calculated to be 597 md, as follows from test
data in Attachment VIII-9:

k=162 @
mh
where:

k = permeaibility, md
g = production rate (bbl/day)
B = formation volume factor, (reservoir bbl)/(stock tank bbl)
M = viscosity, centipoise (cp)
m = slope of Horner plot, psi/cycle
h = reservoir thickness, feet

The production rate, q, is calculated from the total volume of fluid, 78.7 bbl, produced
during DST No. 5, which lasted for 90 minutes (the sum of lengths of the first and
second flow periods). Using these values, q is equal to 1259 bbl/day. The formation
volume factor, B, is assumed to be 1. The viscosity, u, of reservoir brine with 25,000
ppm chlorides (approximately 2% salinity) at a bottom-hole temperature of 130°F is 0.53
cp, taken from the charge in Attachment VI-7. The slope of the Horner plot, m, is taken
form the Horner plot for the second flow period of DST no. 5, or 5.348 psi/cycle (page
22 of Attachment VIII-9). The reservoir thickness, h, is the thickness of the interval
tested during DST No. 5, or 34 feet (7851 feet — 7817 feet). Substituting these values
into the equation above gives:

(1259)(1)(0.53)

k =162 =5 5.348)

=597 md
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1.0

2.0

3.0

3.1

INTRODUCTION

This injected fluid monitoring plan (plan) has been prepared per the requirements
of 20.6.2.5207B NMAC. This plan allows for consistent characterization of the
injected fluids that are being injected into the three nonhazardous waste injection
wells operated by Navajo Refining Company, L.L.C. (Navajo) at their refinery in
Artesia, New Mexico. The plan shall be updated as necessary to remain accurate
and the analysis remains representative of the fluids being injected into the three
nonhazardous waste injection wells.

INJECTED FLUID DESCRIPTION

The fluid injected into all three Navajo injection wells is comprised of exempt and
nonexempt nonhazardous oilfield waste that is generated in the refining process.
Waste waters from process units, cooling towers, boilers, streams from water
purification units, desalting units, recovered and treated ground water, and general
waste waters, all waters will be blended to form the injected fluid into the injection
wells.

INJECTED FLUID CHARACTERIZATION SAMPLING PROGRAM

The following sampling program shall be used to collect a representative sample of
the injected fluid for chemical analysis to demonstrate the consistency of the fluid
composition.

Sampling Frequency

The injected fluid shall be sampled on a quarterly basis unless a change in the
injected fluid composition occurs as a result of operating changes at the Navajo
refinery. If the injected fluid composition does change, a representative sample of
the waste stream shall be collected at that time and reported to OCD.
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3.2

3.3

3.4

3.5

3.6

Sampling Location

A representative sample of the injected fluid shall be obtained from the discharge
side of the wastewater transfer pump that sends wastewater to the wellheads.
The sample port is located at the refinery’s wastewater treatment unit.

Sample Collection Equipment

The fluid samples shall be collected directly from the sample port on the
wastewater transfer line into appropriately prepared sample containers required for
specific analyses.

Sample Containers

The injected fluid sample shall be collected in new and previously unused sample
containers as provided by the off-site commercial laboratory performing the
analyses.

Sampling Methodology

The injected fluid sample shall be poured directly into the new and previously
unused sample containers provided by the off-site commercial laboratory
performing the analyses.

Sample Preservation

EPA and/or ASTM sampling protocols shall be used, including provisions for
preserving samples when required. @ Sampling personnel shall verify that
appropriate preservatives are present in sample containers if required by analytical
protocol.
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3.7

3.8

4.0

4.1

Field Measurements

Field measurements of pH, specific conductance, and temperature shall be
recorded on a representative sample of the injected fluid during each quarterly
monitoring event.

Sampling Personnel

Navajo environmental staff or qualified contractor sampling personnel shall be
responsible for collecting the injected fluid samples in accordance with the
procedures presented in this plan.

FIELD DOCUMENTATION

The following procedures shall be implemented to properly document each
injected fluid characterization sampling event as described in Section 3.0.

Water Sampling Log

A water sampling log shall be completed at the time the sample is collected. The
type of information to be recorded on the water sampling log includes, but is not
limited to, the following:

» Date and time of sampling
* Weather conditions

e Sampling location

»  Sampling method

» Sample identification

* Field measurements

* Laboratory analyses

e Sampling personnel

4.2 Sample Container Label

Each laboratory provided sample container shall have a label adhered to the
outside of the container providing pertinent information identifying the sample,
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location and time the sample was collected, analytical parameters, preservatives,
and sampler identification.

4.3 Chain-of-Custody Form
A chain-of-custody form shall be completed and accompany each shipment of
samples to the off-site commercial laboratory. Each transfer of sample custody
shall be signed by both parties on the chain-of-custody form.

4.4 Custody Seal
A custody seal shall be affixed over the opening of the ice chest used to store and
transport samples to the receiving laboratory. The laboratory shall note in their
Check-In Form that the seal is properly attached and has not been broken.

4.5 Field Equipment Calibration Log
Calibration and maintenance of field equipment (pH, specific conductance,
turbidity, and temperature meters) shall be in compliance with the manufacturers’
recommended calibration or maintenance procedures. Field logs shall be
completed in the field to properly document all calibration and maintenance
activities to field equipment.

5.0 QUALITY ASSURANCE/QUALITY CONTROL
A trip blank will be prepared during each waste stream characterization sampling
event as described in Section 3.0.

6.0 SAMPLE CUSTODY AND TRANSPORT
Injected fluid characterization samples shall be maintained in the custody of the
sampling personnel until the samples are transported to the laboratory or
transferred to a representative of the receiving laboratory. Upon transfer of
custody, the chain-of-custody record shall be completed and signed by the
sampling personnel. The signed chain-of-custody record shall be placed in a
plastic bag inside the shipment cooler containing the properly labeled injected fluid
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7.0

7.1

7.2

samples. A signed and dated custody seal shall be placed over the lid of the
opening of the sample cooler to indicate if the cooler has been opened during
delivery prior to receipt by the laboratory.

The chain-of-custody record shall be signed and returned by the laboratory no
later than the date the analytical results are available. If the samples are delivered
in person by the sampling personnel or picked up by a laboratory employee, the
chain-of-custody record shall be signed by the laboratory representative
immediately upon relinquishment of the samples by the sampling personnel. One
of the copies shall be maintained by the sampling personnel and the remaining
copies kept with the samples.

WASTE STREAM ANALYTICAL PROGRAM

The following describes the injected fluid characterization analytical program.

Laboratory Requirements

The laboratory performing the analytical services for this project shall be an
accredited laboratory. The laboratory shall possess a quality control/ quality
assurance (QA/QC) manual prepared in accordance with the requirements of the
NELAC certification program. A current copy of the plan shall be sent by the
laboratory to the project manager in charge. When the manual is updated by the
laboratory the updated version of the manual shall be sent to the project manager.
The previously issued copy of the manual must be archived by the project
manager to insure traceability of the data generated using the applicable QA/QC
manual.

Navajo is currently utilizing ALS Environmental, a commercial laboratory located in
Houston, Texas. ALS is a NELAC accredited laboratory.

Analytical Parameters and Methods

The injected fluid samples are analyzed for the following listing of parameters that
are representative of the injected fluid:
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e VOC (EPA Method 8260)

e SVOC (EPA Method 8270)

e Total Metals (EPA Method 6020/7000)
e RCI

e Chloride

e Sulfate

e Alkalinity

[ ] TDS

° pH

e Conductivity

The parameter listing shall be updated as necessary to remain accurate and the
waste analysis remains representative of the injected fluid being injected.

8.0 REPORTING

The laboratory performing the injected fluid characterization analyses shall
generate a report of the analytical results. These analytical results shall be
compiled with the field measurement results and tabularized. The results of each
waste stream characterization sampling event, including tabularization of analytical
results, copies of laboratory reports, and copies of water sampling logs, shall be
provided to OCD within 90 days following each sampling episode. The report shall
document any obvious fluctuations in the injected fluid composition.
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APPENDIX K

INJECTION WELL CLOSURE PLAN
HOLLYFRONTIER NAVAJO REFINING LLC
(WDW-1)

Final Testing Program

After ceasing injection in the well and prior to commencing physical closure procedures
of the injection well, a pressure falloff test will be conducted in order to determine if the
transient pressure data have conformed with predicted values within the injection
interval. The brine injected for the falloff test will be nonhazardous and will also act as a
buffer between the injectate and the well. Appropriate mechanical integrity testing shall
also be conducted to ensure the integrity of the long casing string and cement that will
remain in the ground after closure. Notify the OCD of mechanical integrity and pressure
falloff testing procedures of the long casing string and cement that will remain.

Mechanical Inteqrity Testing

An annular pressure test and radioactive tracer survey will be conducted prior to
removing the injection tubing and packer. Subsequent to tubing and packer removal, a
casing inspection and a cement bond/variable density log will be conducted from total
depth to the surface.

Pressure Falloff Testing

A wireline unit with pressure control equipment will be rigged up to run in the hole with a
surface recording bottom-hole pressure transducer with temperature capabilities to
position the transducer at the top of the injection interval. The transducer will be
stabilized prior to injecting brine.

Two thousand barrels of brine will be injected at a constant rate. The brine will be
compatible with the injection zone reservoir fluid as determined by compatibility testing.
The pressure buildup will be recorded. After pumping is ceased, the pressure falloff will
be recorded for a minimum of 24 hours after shut in. The pressure derivative curve to
will be monitored confirm the test has investigated beyond the wellbore storage effect.

PARSONS
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APPENDIX K (Continued)

Regulatory Notification

Navajo will notify OCD at least 60 days before commencing plugging and abandonment
procedures on any waste disposal well.

Plug and Abandonment Procedures

The balance plug method will be employed to plug and abandon this well. This
technique involves displacing the cement through a work string which has been run into
the casing. The cement slurry is pumped down the work string and up the annulus to a
calculated height which would balance the cement inside and outside the work string.
The work string is then slowly pulled out of the cement leaving a solid, uniform plug.

Heavy drilling mud is placed between the cement plugs. This mud establishes a
hydrostatic gradient that will exceed the static bottom-hole pressure at the time of
plugging and any anticipated pressures which would result from future injection activity
in these particular formations.

Finally, after all cement plugs are set, the well casings will be cut off 3 feet below grade
and capped by welding a ¥z inch steel plate to the outermost casing string.

The plugging and abandonment procedures for a typical well are described as follows:

1. Prepare the well and location for plugging. Remove the well monitoring
equipment and wellhead injection piping.

2. Notify the OCD of the MIT schedule. Conduct an annulus pressure test and a
radioactive tracer survey to satisfy OCD mechanical integrity requirements.

3. Move in and rig up the frac tanks and pump for the pressure falloff test. Fill frac
tanks with 2,000 barrels of brine.

4. Rig up the wireline unit with pressure control equipment. Run into the hole with
a surface recording bottom-hole pressure transducer with temperature
capabilities and position the transducer at the top of the perforated injection
interval. Allow the transducer to stabilize prior to injecting brine.

5. Commence injecting 2,000 barrels of brine at a constant rate. The brine will be
compatible with the injection zone reservoir fluid, as determined by compatibility
testing. Record the pressure buildup. Cease pumping and record the pressure
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APPENDIX K (Continued)

falloff. Measure the pressure falloff for a minimum of 24 hours after shut in.
Monitor the pressure derivative curve to confirm the test has investigated
beyond the wellbore storage effect.

6. Rig down the wireline unit.

7. Move in and rig up the well service unit with BOP equipment and a 2 7/8 inch
work string.

8. Remove the wellhead and install the BOP equipment and stripper head.

9. Unseat the seal assembly from the packer and displace the annular fluid by
flushing with 200 bbls of brine. Trip out of the hole laying down the 4 %% -inch
injection tubing.

10. Rig up the wireline unit and run a casing inspection log and a cement
bond/variable density log from total depth to the surface. Pick up and run a
wireline set cement retainer at 9,004 feet. Rig down the wireline unit.

11. Rig up cement service equipment. Cement shall be Class "A" (or comparable),
weighing 15.6 pounds/gallon. Pressure test the surface lines as required.

12. Run in the well with the work string and sting into the cement retainer at 9,004
feet. Establish a pump-in rate into the injection perforations and pump 100 sx
of Class “A” cement below the retainer. Pull out of the retainer and spot
sufficient Class "A" (or comparable) cement slurry to develop a 100-foot plug
above the cement retainer. Pull the tubing up above the top of cement and
reverse out excess cement. Catch a sample of cement to check curing time
and compressive strength. Allow the cement to set overnight (8-hour minimum)
before tagging top of plug to confirm proper setup and location. Pressure test
the plug to the pressure recommended by the OCD.

13. Set a balanced cement plug using Class “A” cement from the top of cement at
approximately 9,004 feet to the surface.

14. Cut casing strings +3 feet below ground level.
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APPENDIX K (Continued)

15. Weld a ¥z inch steel plate across the 13-3/8-inch casing. Inscribe on plate, in a
permanent manner, the following information: (1) operator name, (2) closure
date, and (3) UIC permit number.

16. Release all equipment and clean up the location.
17. Submit closure data to the OCD.

Once closure operations are complete and the well is officially plugged and abandoned,
a closure report certifying that the well or wells were closed in accordance with
applicable requirements, will be submitted to the OCD within 30 days. The report will
include any newly constructed or discovered wells or information, including proposed
well data, within the area of review. When plugging and abandonment is complete,
Navajo will submit certification to the OCD that the injection well has been closed in
accordance with applicable OCD regulations.
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APPENDIX K

INJECTION WELL CLOSURE PLAN
HOLLYFRONTIER NAVAJO REFINING LLC
(WDW-2)

Final Testing Program

After ceasing injection in the well and prior to commencing physical closure procedures
of the injection well, a pressure falloff test will be conducted in order to determine if the
transient pressure data have conformed with predicted values within the injection
interval. The brine injected for the falloff test will be nonhazardous and will also act as a
buffer between the injectate and the well. Appropriate mechanical integrity testing shall
also be conducted to ensure the integrity of the long casing string and cement that will
remain in the ground after closure. Notify the OCD of mechanical integrity and pressure
falloff testing procedures of the long casing string and cement that will remain.

Mechanical Inteqrity Testing

An annular pressure test and radioactive tracer survey will be conducted prior to
removing the injection tubing and packer. Subsequent to tubing and packer removal, a
casing inspection and a cement bond/variable density log will be conducted from total
depth to the surface.

Pressure Falloff Testing

A wireline unit with pressure control equipment will be rigged up to run in the hole with a
surface recording bottom-hole pressure transducer with temperature capabilities to
position the transducer at the top of the injection interval. The transducer will be
stabilized prior to injecting brine.

Two thousand barrels of brine will be injected at a constant rate. The brine will be
compatible with the injection zone reservoir fluid as determined by compatibility testing.
The pressure buildup will be recorded. After pumping is ceased, the pressure falloff will
be recorded for a minimum of 24 hours after shut in. The pressure derivative curve to
will be monitored confirm the test has investigated beyond the wellbore storage effect.
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APPENDIX K (Continued)

Regulatory Notification

Navajo will notify OCD at least 60 days before commencing plugging and abandonment
procedures on any waste disposal well.

Plug and Abandonment Procedures

The balance plug method will be employed to plug and abandon this well. This
technique involves displacing the cement through a work string which has been run into
the casing. The cement slurry is pumped down the work string and up the annulus to a
calculated height which would balance the cement inside and outside the work string.
The work string is then slowly pulled out of the cement leaving a solid, uniform plug.

Heavy drilling mud is placed between the cement plugs. This mud establishes a
hydrostatic gradient that will exceed the static bottom-hole pressure at the time of
plugging and any anticipated pressures which would result from future injection activity
in these particular formations.

Finally, after all cement plugs are set, the well casings will be cut off 3 feet below grade
and capped by welding a ¥z inch steel plate to the outermost casing string.

The plugging and abandonment procedures for a typical well are described as follows:

1. Prepare the well and location for plugging. Remove the well monitoring
equipment and wellhead injection piping.

2. Notify the OCD of the MIT schedule. Conduct an annulus pressure test and a
radioactive tracer survey to satisfy OCD mechanical integrity requirements.

3. Move in and rig up the frac tanks and pump for the pressure falloff test. Fill frac
tanks with 2,000 barrels of brine.

4. Rig up the wireline unit with pressure control equipment. Run into the hole with
a surface recording bottom-hole pressure transducer with temperature
capabilities and position the transducer at the top of the perforated injection
interval. Allow the transducer to stabilize prior to injecting brine.

5. Commence injecting 2,000 barrels of brine at a constant rate. The brine will be
compatible with the injection zone reservoir fluid, as determined by compatibility
testing. Record the pressure buildup. Cease pumping and record the pressure
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APPENDIX K (Continued)

falloff. Measure the pressure falloff for a minimum of 24 hours after shut in.
Monitor the pressure derivative curve to confirm the test has investigated
beyond the wellbore storage effect.

6. Rig down the wireline unit.

7. Move in and rig up the well service unit with BOP equipment and a 2 7/8 inch
work string.

8. Remove the wellhead and install the BOP equipment and stripper head.

9. Unseat the seal assembly from the packer and displace the annular fluid by
flushing with 200 bbls of brine. Trip out of the hole laying down the 4 %% -inch
injection tubing.

10. Rig up the wireline unit and run a casing inspection log and a cement
bond/variable density log from total depth to the surface. Pick up and run a
wireline set cement retainer at 9,004 feet. Rig down the wireline unit.

11. Rig up cement service equipment. Cement shall be Class "A" (or comparable),
weighing 15.6 pounds/gallon. Pressure test the surface lines as required.

12. Run in the well with the work string and sting into the cement retainer at 9,004
feet. Establish a pump-in rate into the injection perforations and pump 100 sx
of Class “A” cement below the retainer. Pull out of the retainer and spot
sufficient Class "A" (or comparable) cement slurry to develop a 100-foot plug
above the cement retainer. Pull the tubing up above the top of cement and
reverse out excess cement. Catch a sample of cement to check curing time
and compressive strength. Allow the cement to set overnight (8-hour minimum)
before tagging top of plug to confirm proper setup and location. Pressure test
the plug to the pressure recommended by the OCD.

13. Set a balanced cement plug using Class “A” cement from the top of cement at
approximately 9,004 feet to the surface.

14. Cut casing strings +3 feet below ground level.
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APPENDIX K (Continued)

15. Weld a ¥z inch steel plate across the 13-3/8-inch casing. Inscribe on plate, in a
permanent manner, the following information: (1) operator name, (2) closure
date, and (3) UIC permit number.

16. Release all equipment and clean up the location.
17. Submit closure data to the OCD.

Once closure operations are complete and the well is officially plugged and abandoned,
a closure report certifying that the well or wells were closed in accordance with
applicable requirements, will be submitted to the OCD within 30 days. The report will
include any newly constructed or discovered wells or information, including proposed
well data, within the area of review. When plugging and abandonment is complete,
Navajo will submit certification to the OCD that the injection well has been closed in
accordance with applicable OCD regulations.
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APPENDIX K

INJECTION WELL CLOSURE PLAN
HOLLYFRONTIER NAVAJO REFINING LLC
(WDW-3)

Final Testing Program

After ceasing injection in the well and prior to commencing physical closure procedures
of the injection well, a pressure falloff test will be conducted in order to determine if the
transient pressure data have conformed with predicted values within the injection
interval. The brine injected for the falloff test will be nonhazardous and will also act as a
buffer between the injectate and the well. Appropriate mechanical integrity testing shall
also be conducted to ensure the integrity of the long casing string and cement that will
remain in the ground after closure. Notify the OCD of mechanical integrity and pressure
falloff testing procedures of the long casing string and cement that will remain.

Mechanical Inteqrity Testing

An annular pressure test and radioactive tracer survey will be conducted prior to
removing the injection tubing and packer. Subsequent to tubing and packer removal, a
casing inspection and a cement bond/variable density log will be conducted from total
depth to the surface.

Pressure Falloff Testing

A wireline unit with pressure control equipment will be rigged up to run in the hole with a
surface recording bottom-hole pressure transducer with temperature capabilities to
position the transducer at the top of the injection interval. The transducer will be
stabilized prior to injecting brine.

Two thousand barrels of brine will be injected at a constant rate. The brine will be
compatible with the injection zone reservoir fluid as determined by compatibility testing.
The pressure buildup will be recorded. After pumping is ceased, the pressure falloff will
be recorded for a minimum of 24 hours after shut in. The pressure derivative curve to
will be monitored confirm the test has investigated beyond the wellbore storage effect.
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APPENDIX K (Continued)

Regulatory Notification

Navajo will notify OCD at least 60 days before commencing plugging and abandonment
procedures on any waste disposal well.

Plug and Abandonment Procedures

The balance plug method will be employed to plug and abandon this well. This
technique involves displacing the cement through a work string which has been run into
the casing. The cement slurry is pumped down the work string and up the annulus to a
calculated height which would balance the cement inside and outside the work string.
The work string is then slowly pulled out of the cement leaving a solid, uniform plug.

Heavy drilling mud is placed between the cement plugs. This mud establishes a
hydrostatic gradient that will exceed the static bottom-hole pressure at the time of
plugging and any anticipated pressures which would result from future injection activity
in these particular formations.

Finally, after all cement plugs are set, the well casings will be cut off 3 feet below grade
and capped by welding a ¥z inch steel plate to the outermost casing string.

The plugging and abandonment procedures for a typical well are described as follows:

1. Prepare the well and location for plugging. Remove the well monitoring
equipment and wellhead injection piping.

2. Notify the OCD of the MIT schedule. Conduct an annulus pressure test and a
radioactive tracer survey to satisfy OCD mechanical integrity requirements.

3. Move in and rig up the frac tanks and pump for the pressure falloff test. Fill frac
tanks with 2,000 barrels of brine.

4. Rig up the wireline unit with pressure control equipment. Run into the hole with
a surface recording bottom-hole pressure transducer with temperature
capabilities and position the transducer at the top of the perforated injection
interval. Allow the transducer to stabilize prior to injecting brine.

5. Commence injecting 2,000 barrels of brine at a constant rate. The brine will be
compatible with the injection zone reservoir fluid, as determined by compatibility
testing. Record the pressure buildup. Cease pumping and record the pressure
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APPENDIX K (Continued)

falloff. Measure the pressure falloff for a minimum of 24 hours after shut in.
Monitor the pressure derivative curve to confirm the test has investigated
beyond the wellbore storage effect.

6. Rig down the wireline unit.

7. Move in and rig up the well service unit with BOP equipment and a 2 7/8 inch
work string.

8. Remove the wellhead and install the BOP equipment and stripper head.

9. Unseat the seal assembly from the packer and displace the annular fluid by
flushing with 200 bbls of brine. Trip out of the hole laying down the 4 %% -inch
injection tubing.

10. Rig up the wireline unit and run a casing inspection log and a cement
bond/variable density log from total depth to the surface. Pick up and run a
wireline set cement retainer at 9,022 feet. Rig down the wireline unit.

11. Rig up cement service equipment. Cement shall be Class "A" (or comparable),
weighing 15.6 pounds/gallon. Pressure test the surface lines as required.

12. Run in the well with the work string and sting into the cement retainer at 9,022
feet. Establish a pump-in rate into the injection perforations and pump 100 sx
of Class “A” cement below the retainer. Pull out of the retainer and spot
sufficient Class "A" (or comparable) cement slurry to develop a 100-foot plug
above the cement retainer. Pull the tubing up above the top of cement and
reverse out excess cement. Catch a sample of cement to check curing time
and compressive strength. Allow the cement to set overnight (8-hour minimum)
before tagging top of plug to confirm proper setup and location. Pressure test
the plug to the pressure recommended by the OCD.

13. Set a balanced cement plug using Class “A” cement from the top of cement at
approximately 9,022 feet to the surface.

14. Cut casing strings +3 feet below ground level.
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APPENDIX K (Continued)

15. Weld a ¥z inch steel plate across the 13-3/8-inch casing. Inscribe on plate, in a
permanent manner, the following information: (1) operator name, (2) closure
date, and (3) UIC permit number.

16. Release all equipment and clean up the location.
17. Submit closure data to the TCEQ.

Once closure operations are complete and the well is officially plugged and abandoned,
a closure report certifying that the well or wells were closed in accordance with
applicable requirements, will be submitted to the OCD within 30 days. The report will
include any newly constructed or discovered wells or information, including proposed
well data, within the area of review. When plugging and abandonment is complete,
Navajo will submit certification to the OCD that the injection well has been closed in
accordance with applicable OCD regulations.
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Form WQCC-1
Adopted 5-24-2011

STATE OF NEW MEXICO
OIL CONSERVATION DIVISION (OCD)
WATER QUALITY CONTROL COMMISSION (WQCC) OCD DISCHARGE PERMIT BOND

BOND NO. 6186996
OCD PERMIT UlCl1-008-1
AMOUNT OF BOND $95,000.00

COUNTY Eddy County

File with the Oil Conservation Division, 1220 South St. Francis Drive, Santa Fe, NM 87505

KNOW ALL MEN BY THESE PRESENTS:

That Navajo Refining Company, (3
general-partrership) (a corporation), (limited I|ab|I|ty company) (I|m|ted partnershlp) orgamzed in the State of New
Mexico, and authorized to do business in the State of New Mexico, as PRINCIPAL, and Safeco Insurance Company of
America, a corporation organized and existing under the laws of the State of Delaware and authorized to do business in
the State of New Mexico, as SURETY, are firmly bound unto the State of New Mexico, for the use and benefit of the Qil
Conservation Division of the Energy, Minerals and Natural Resources Department (or successor agency) (the DIVISION),
pursuant to 20.6.2.5210.B(17) NMAC, 20.6.2.5006 NMAC, and 20.6.2.3107.A(11) NMAC, in the sum of $95,000.00, for
the payment of which the PRINCIPAL and SURETY hereby bind themselves, their successors and assigns, jointly and
severally, firmly by these presents.

The conditions of this obligation are such that:

WHEREAS, the PRINCIPAL does or may own or operate a “Facility” (identified by location only below) and/or
one or more wells (identified by location(s) below) for the injection of fresh and non-fresh water, remediation fluids (i.e.,
Class | (NH) Disposal Well or Class V Pump & Treat Injection Well), oilfield exempt, non-exempt and/or geothermal
produced fluid waste(s) into the subsurface for use in connection with oil, gas and/or geothermal activities, which well is
classified as a Division Underground Injection Control Class I, 11 or V Injection Well pursuant to the 20.6.2.5002 et seq.
NMAC, the identification and location(s) of said well(s) being:

WDW-1 API No. 30-015-27592 , located 660  feet from the
(Name of Well)
South (Nerth/South) line and 2,310 feet from the East (East/West) line
of Section___ 31 Township 17 (Nerth) (South), Range 28 (East) (West),
NMPM, and Latitude 32°47'6.77"N_ Longitude 104°12'50.22"W __ County Eddy , New Mexico.

NOW, THEREFORE, if the PRINCIPAL and SURETY or either of them, or their successors or assigns or any of
them, shall: (a) cause said well(s) to be properly plugged and abandoned when no longer productive or useful for other
beneficial purpose in accordance with the WQCC rules and/or orders of the DIVISION; and (b) take all measures
necessary, as required by the DIVISION by OCD Permit No. UICI-008-1 pursuant to 20.6.2 and 20.6.4 NMAC, as such
rules now exist or may hereafter be amended, to prevent contamination of ground water having 10,000 milligrams per liter
(mg/l) or less concentration of total dissolved solids (TDS), including, but not limited to, surface and ground water
restoration if applicable, and post-operational monitoring.

THEN AND IN THAT EVENT, this obligation shall be null and void; otherwise and in default of complete
compliance with any and all of said obligations, the same shall remain in full force and effect.

PRINCIPAL SURETY
Address Address
By
Signature Attorney-in-Fact
Title
If PRINCIPAL is a corporation, affix Corporate surety affix

Corporate seal here Corporate seal here



Form WQCC-1
ACKNOWLEDGMENT FORM FOR INDIVIDUAL
(If dba, must read — Example: John Doe dba Well Services)

STATE OF )

COUNTY OF Y

This instrument was acknowledged before me on this day of 20
by,

(Name of Individual)

Notary Public
SEAL

My Commission Expires

ACKNOWLEDGMENT FORM FOR PARTNERSHIP, CORPORATION, OR LIMITED LIABILITY COMPANY

STATE OF )

SS.
COUNTY OF )
This instrument was acknowledged before me on day of 20 by

(Name of Person Signing Instrument)
as of
(Capacity, e.g., partner, president, manager, member) (Name of partnership, corporation or limited liability company)
Notary Public

SEAL

My Commission Expires

ACKNOWLEDGMENT FORM FOR CORPORATE SURETY

STATE OF )

SS.
COUNTY OF )
This instrument was acknowledged before me on this day of , 20 ,
by , as Attorney-in-Fact for

(Name of Attorney-in-Fact) (Name of Corporate Surety)
Notary Public

SEAL

My Commission Expires

Corporate Surety attach Power of Attorney

APPROVED BY:
OIL CONSERVATION DIVISION OF NEW MEXICO

By

Date




Form WQCC-1
Adopted 5-24-2011

STATE OF NEW MEXICO
OIL CONSERVATION DIVISION (OCD)
WATER QUALITY CONTROL COMMISSION (WQCC) OCD DISCHARGE PERMIT BOND

BOND NO. 6187002
OCD PERMIT Ul1Cl1-008-2
AMOUNT OF BOND $95,000.00

COUNTY Eddy County

File with the Oil Conservation Division, 1220 South St. Francis Drive, Santa Fe, NM 87505
KNOW ALL MEN BY THESE PRESENTS:

That Navajo Refining Company, {3
general-partrership) (a corporation), (limited I|ab|I|ty company) (I|m|ted partnershlp) orgamzed in the State of New
Mexico, and authorized to do business in the State of New Mexico, as PRINCIPAL, and Safeco Insurance Company of
America, a corporation organized and existing under the laws of the State of Delaware and authorized to do business in
the State of New Mexico, as SURETY, are firmly bound unto the State of New Mexico, for the use and benefit of the Qil
Conservation Division of the Energy, Minerals and Natural Resources Department (or successor agency) (the DIVISION),
pursuant to 20.6.2.5210.B(17) NMAC, 20.6.2.5006 NMAC, and 20.6.2.3107.A(11) NMAC, in the sum of $95,000.00, for
the payment of which the PRINCIPAL and SURETY hereby bind themselves, their successors and assigns, jointly and
severally, firmly by these presents.

The conditions of this obligation are such that:

WHEREAS, the PRINCIPAL does or may own or operate a “Facility” (identified by location only below) and/or
one or more wells (identified by location(s) below) for the injection of fresh and non-fresh water, remediation fluids (i.e.,
Class | (NH) Disposal Well or Class V Pump & Treat Injection Well), oilfield exempt, non-exempt and/or geothermal
produced fluid waste(s) into the subsurface for use in connection with oil, gas and/or geothermal activities, which well is
classified as a Division Underground Injection Control Class I, 11 or V Injection Well pursuant to the 20.6.2.5002 et seq.
NMAC, the identification and location(s) of said well(s) being:

WDW-2 API No. 30-015- 20894 , located 1980  feet from the
(Name of Well)
North (North/Seuth) line and 660 feet from the West (East/West) line
of Section___ 12 Township 18 (Nerth) (South), Range 27 (East) (West),
NMPM, and Latitude 32°45'49.32"N Longitude 104°14'18.59"W County Eddy , New Mexico.

NOW, THEREFORE, if the PRINCIPAL and SURETY or either of them, or their successors or assigns or any of
them, shall: (a) cause said well(s) to be properly plugged and abandoned when no longer productive or useful for other
beneficial purpose in accordance with the WQCC rules and/or orders of the DIVISION; and (b) take all measures
necessary, as required by the DIVISION by OCD Permit No. UICI-008-2 pursuant to 20.6.2 and 20.6.4 NMAC, as such
rules now exist or may hereafter be amended, to prevent contamination of ground water having 10,000 milligrams per liter
(mg/l) or less concentration of total dissolved solids (TDS), including, but not limited to, surface and ground water
restoration if applicable, and post-operational monitoring.

THEN AND IN THAT EVENT, this obligation shall be null and void; otherwise and in default of complete
compliance with any and all of said obligations, the same shall remain in full force and effect.

PRINCIPAL SURETY
Address Address
By
Signature Attorney-in-Fact
Title
If PRINCIPAL is a corporation, affix Corporate surety affix

Corporate seal here Corporate seal here



Form WQCC-1
ACKNOWLEDGMENT FORM FOR INDIVIDUAL
(If dba, must read — Example: John Doe dba Well Services)

STATE OF )

COUNTY OF Y

This instrument was acknowledged before me on this day of 20
by,

(Name of Individual)

Notary Public
SEAL

My Commission Expires

ACKNOWLEDGMENT FORM FOR PARTNERSHIP, CORPORATION, OR LIMITED LIABILITY COMPANY

STATE OF )

SS.
COUNTY OF )
This instrument was acknowledged before me on day of 20 by

(Name of Person Signing Instrument)
as of
(Capacity, e.g., partner, president, manager, member) (Name of partnership, corporation or limited liability company)
Notary Public

SEAL

My Commission Expires

ACKNOWLEDGMENT FORM FOR CORPORATE SURETY

STATE OF )

SS.
COUNTY OF )
This instrument was acknowledged before me on this day of , 20 ,
by , as Attorney-in-Fact for

(Name of Attorney-in-Fact) (Name of Corporate Surety)
Notary Public

SEAL

My Commission Expires

Corporate Surety attach Power of Attorney

APPROVED BY:
OIL CONSERVATION DIVISION OF NEW MEXICO

By

Date




Form ___ WQCC-1
Adopted 5-24-2011

STATE OF NEW MEXICO
OIL CONSERVATION DIVISION (OCD)
WATER QUALITY CONTROL COMMISSION (WQCC) OCD DISCHARGE PERMIT BOND

BOND NO. 6186995
OCD PERMIT U1Cl1-008-3
AMOUNT OF BOND $95,000.00

COUNTY Eddy County

File with the Oil Conservation Division, 1220 South St. Francis Drive, Santa Fe, NM 87505

KNOW ALL MEN BY THESE PRESENTS:

That Navajo Refining Company, {3
general-partrership) (a corporation), (limited I|ab|I|ty company) (I|m|ted partnershlp) orgamzed in the State of New
Mexico, and authorized to do business in the State of New Mexico, as PRINCIPAL, and Safeco Insurance Company of
America, a corporation organized and existing under the laws of the State of Delaware and authorized to do business in
the State of New Mexico, as SURETY, are firmly bound unto the State of New Mexico, for the use and benefit of the Qil
Conservation Division of the Energy, Minerals and Natural Resources Department (or successor agency) (the DIVISION),
pursuant to 20.6.2.5210.B(17) NMAC, 20.6.2.5006 NMAC, and 20.6.2.3107.A(11) NMAC, in the sum of $95,000.00, for
the payment of which the PRINCIPAL and SURETY hereby bind themselves, their successors and assigns, jointly and
severally, firmly by these presents.

The conditions of this obligation are such that:

WHEREAS, the PRINCIPAL does or may own or operate a “Facility” (identified by location only below) and/or
one or more wells (identified by location(s) below) for the injection of fresh and non-fresh water, remediation fluids (i.e.,
Class I (NH) Disposal Well or Class V Pump & Treat Injection Well), oilfield exempt, non-exempt and/or geothermal
produced fluid waste(s) into the subsurface for use in connection with oil, gas and/or geothermal activities, which well is
classified as a Division Underground Injection Control Class I, 11 or V Injection Well pursuant to the 20.6.2.5002 et seq.
NMAC, the identification and location(s) of said well(s) being:

WDW-3 API No. 30-015- -26575 , located 790  feet from the
(Name of Well)
South (Nerth/South) line and 2250 feet from the West (East/West) line
of Section___ 1 Township 18 (Nerth) (South), Range 27 (East) (West),
NMPM, and Latitude 32°46'16.51"N Longitude 104°13'59.80"W County Eddy , New Mexico.

NOW, THEREFORE, if the PRINCIPAL and SURETY or either of them, or their successors or assigns or any of
them, shall: (a) cause said well(s) to be properly plugged and abandoned when no longer productive or useful for other
beneficial purpose in accordance with the WQCC rules and/or orders of the DIVISION; and (b) take all measures
necessary, as required by the DIVISION by OCD Permit No. UICI-008-3 pursuant to 20.6.2 and 20.6.4 NMAC, as such
rules now exist or may hereafter be amended, to prevent contamination of ground water having 10,000 milligrams per liter
(mg/l) or less concentration of total dissolved solids (TDS), including, but not limited to, surface and ground water
restoration if applicable, and post-operational monitoring.

THEN AND IN THAT EVENT, this obligation shall be null and void; otherwise and in default of complete
compliance with any and all of said obligations, the same shall remain in full force and effect.

PRINCIPAL SURETY
Address Address

By.
Signature Attorney-in-Fact

Title

If PRINCIPAL is a corporation, affix
Corporate seal here

Corporate surety affix
Corporate seal here

Form WQCC-1



ACKNOWLEDGMENT FORM FOR INDIVIDUAL
(If dba, must read — Example: John Doe dba Well Services)

STATE OF )

COUNTY OF Y

This instrument was acknowledged before me on this day of 20
by

(Name of Individual)

Notary Public
SEAL

My Commission Expires

ACKNOWLEDGMENT FORM FOR PARTNERSHIP, CORPORATION, OR LIMITED LIABILITY COMPANY

STATE OF )

SS.
COUNTY OF )
This instrument was acknowledged before me on day of 20 by

(Name of Person Signing Instrument)
as of
(Capacity, e.g., partner, president, manager, member) (Name of partnership, corporation or limited liability company)
Notary Public

SEAL

My Commission Expires

ACKNOWLEDGMENT FORM FOR CORPORATE SURETY

STATE OF )

SS.
COUNTY OF )
This instrument was acknowledged before me on this day of , 20 ,
by , as Attorney-in-Fact for

(Name of Attorney-in-Fact) (Name of Corporate Surety)
Notary Public

SEAL

My Commission Expires

Corporate Surety attach Power of Attorney

APPROVED BY:
OIL CONSERVATION DIVISION OF NEW MEXICO