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1.0 Introduction

Suncor Development #1-24 was a wildcat well drilled for potential use as a way 10

| dispose of brine associated with the development of several EPA Class I11 solution wells.

| The spud date for the Copper Eagle Gas Storage project was December 22, 2001.

| The two primary goals of this well were:

' 1. Operational: To locate and characterize adequate and acceptable confining
and injection zones.

2. Permitting: To characterize the hydrogeology of the upper, confining, and
injection zones to the satisfaction of the regulatory agencies that must issue
permits for the project.

“ All regulations set by the United States Environmental Protection Agency, the

} Arizona Department of Environmental Quality, and the Arizona Oil and Gas

: Conservation Commission were met or exceeded.

On December 20, 2001, Epoch Well Services Unit #23 was installed for use on the
Copper Eagle Gas Storage wildcat project at the comer of Cotton Road and Indian School
B Road in section 24 ~ 2 North, 2 West. Mud logging commenced at a depth of 80 feet on
December 22, 2001.

One wet cuttings sample and two dried samples were taken every 10 feet and shipped
to the Oil and Gas Administrator of the Arizona Geological Survey. A chloride
measurement was taken approximately every 20 feet, and hydrogen sulfide was Tal
continuously monitored along with all other typical functions of a mud logger.

Personnel:

3 n Epoch:
B Yousif Ahmed
Peter Weseman
Allan Wright
Daron Warkentin

5 Brammer Engineering:
Company Man: Charles Tucker
Drilling Engineer: Jim Lingafelter

{
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2.0 Well Prognosis

[

Drill Rat Hole, set 80” of 24” conductor pipe.

9 Drill 12 1/4" hole to 3060° or 200" into the salt or a major chloride increase. Pull

out of hole and pick up Smith Services 16” Hole Opener and open the hole to TD

at 3060°.

Note: This well will be drilled very near fresh water wells and it is imperative that

all measures are taken to insure that the drilling fluids do not impact the fresh

water Zones.

Circulate and condition the hole and run electric Jogs including VSP.

Run 13 3/8” surface casing to 3060° and cement to the surface. Wait on cement

for six hours before cutting pipe.

. Nipple Up 13 5/8” 3000# X 13 3/8” SOW casing head. Nipple up 13 3/8° 5000

psi BOP’s. Test rams and valves to 250 psi/ 5000 psi. Test annular to 250 psi/

3000 psi.

Run Cement Bond Log (CBL).

Install wear bushing in casing head before drilling out surface casing.

Pick up 12 % bit and bottom hole assembly (BHA). Test casing to 1000 psi. Drill

FC and 20° of cement. Retest casing, Drill shoe and five feet of formation. Test

casing shoe to leak off (estimated mud weight not to exceed 13 ppg). Squeeze and

retest if necessary.

9. Change over Salt- saturated mud system and drill to 5730’ or 50’ into the Valley
Fill Formation. Use mud motor and MWD survey to keep hole straight. Rig up all
necessary hydrogen sulfide equipment before drilling out of the salt section.

10. Pull out of hole and run 9 5/8” casing to 5730° and cement to surface. Wait on
cement for six hours before cutting pipe.

11. Nipple up 13 5/8” 3000 X 11” 5000# casing head. Nipple up 13 5/8” 5000 psi
BOP’s. Test rams and valves to 250 psi/ 5000 psi. Test annular to 250 psi/ 3000
psi.

12. Drill and core § %~ hole to Total Depth (TD) +/- 6940°.

13. Condition the hole and run electric logs including VSP.

14. Rig up and run Drill Stem Test (DST) to recover fluids from the open hole zone.
Store recovered formation fluid in sealed plastic drums fro transport to laboratory.

15. Trip in hole and set retrievable packer at +/- 5800°. Inject fiitered brine into open
hole according to injection procedure. Record all pressures and rates.

16. Prepare to Plug and Abandon (P and A) well per Arizona State Oil and Gas
regulations.

halihad
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DRILLING SPECIFICATIONS

1. Run appropriate Bottom Hole Assembly. Discuss with Operations Supervisor.

2. Two TIW and one inside Gray BOP safety valves of appropriate sizes to be in
open position on rig floor at all times.

3. Inspect, measure, and caliper all subsurface drilling tools prior to running in hole.

4. Design drill strings for 100,000# over pull and ensure that recommended torque
valves along with proper makeup procedures are used.
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5. Minimize casing wear by using smooth hard band or non-hard banded drill strings

inside casing. Use DP rubbers (one every other joint) inside all casing strings.

Optimize hydraulics.

One of the objectives of this well is to detect and record the depths of all shaliow

fresh water zones, which may require drilling slightly under-balanced.

8. Record low pump pressures and rates each tower.

9. Insure that safety meetings are conducted daily with each crew.

10. Install hydrogen sulfide (H,S) equipment 1000° before drilling the bottom of the
salt. Train all Rig Personnel and provide H,S equipment.

N o
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3.0 Summary of Daily Activities:

December 20, 2001:
Rig up rig floor, lines and set up pipe bins. Rig up lights around the rig.

December 21, 2001:

Drill rat hole (81°). Lay down heavy weight and 12 4™ Install conductor. Mix up spud
mud, pick up 10” drill collars and BHA.

December 22, 2001:
Spud well, drilling to 146’. Continued driliing to 642°.

December 23, 2001:

Drilling from 642" to 1077°. Took a survey at 1047". Continued drilling to 1325°. Unplug
air line to low drum. Drill from 1325 to 1574°. Survey at 1574’ (1/4 DEG). Continued
drilling to 2074°. Circulate and take a survey at 2074°. Resurvey and lubricate rig.

December 24, 2001;

Drilling from 2074” to 2603’. Circulate and take a survey at 2603’ (1/2 DEG). Drilling
from 2603’ to 2793,

December 25, 2001:
Drill to 2933°. Lost 400 PSI and 23000 weight. Pull out of hole (wet). Left in hole bit,
hole opener, X- O, 3- 10” Drill collars, X-O, 2- 8” Drill collars, box twisted off. Wait on

fishing tools. Pick up fishing tools, mix mud and trip in hole to 51 8. Tight hole, pull out
of hole. Repair mud pit.

December 26, 2001:

Trip in hole, could not get past 518°. Pull out of hole. Unplug over-shots jars. Redress to
11 %™ Guide.

December 27, 2001:

Make up bit, bit sub, X-O and trip in hole to 447.02°. Attempt 10 circulate, no returns.
Lost 76 barrels. Mix Lost Circulation Material and condition the mud; by pass the
shakers. Run in hole to 2777’ and circulate. Pull out of hole. Pick up fishing tools and trip
in hole; circulate and work over fish and jar. Jar on fish.

December 28, 2001:

Jar on fish. Service rig; safety meeting with logger. Rig down logger and unscrew fish.
Pull out of hole; down fishing tools; wash pipes; make up jars and BHA.

December 29, 2001:
Run in hole to 1000, circulate continue running in hole to 2777’, top fish. Wash over top
of fish, wash over fish to 2930". Circulate and pul! out of hole; down jars. :
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DPecember 30, 2001:

Rig up to down 11 3%”; wash pipe, down wash pipe. Make up fishing tool and BHA; Run
in hole. Work over fish. Pull fish free, circulate and pull out of hole wet. No fish. Rig
Down over shot. Make up fishing tool and run in hole. Work over fish. Pull out of hole
with fish. Lay down fishing tools and 8” Drill Collar, break 12 %™ and 16” hole opener.
Replace cutters on opener and make up a new 12 '4” bit and 16” hole opener. Make up
Drili collars and run in hole.

December 31, 2001:
Run in hole to 1700’ Ream from 1600’ to 1700°. Run in hole to 2933°. Resume drilling
from 2933°. Lost some mud. Add Lost Circulation Material. Drill to 3039”.

January 1, 2002:

Condition mud and add Lost Circulation material. Continue drifling from 3039 to 3045,
Circulate and pull out of hole for new bit # 3. Run in hole with bit # 3 (12 ¥4) without
the 16 hole opener.

January 2, 2001:
Continued drilling and survey from 3126’ to 3376”.

January 3, 2001:

Continued drilling from 3376” to 3504”. Circulated bottoms up and pull out of hole to run
in with the 16™ hole opener.

January 4, 2002:
Run in hole with 16 hole opener and mud mofor to open the hole from 3045 to 3504°.

January §, 2002 — January 9, 2002:
Run E-logs and set casing. Epoch personnel put on standby.

January 10, 2002:

Start drilling from 3504° to 3659°. Slide drilling from 3509° to 3540°; rotate drilling from
33407 to 3607; slide drilling from 3607 to 3659°. MWD failed, circulated and pulled out
of hole. Cleaned mud tank and adjusted mud motor. Installed new probe and tested
MWD. Ran in hole to 2908°. Stip and cut 100’ of drilling line. Run in hole to 3659.
Orient tools and drill from 3659” to 3680°.

January 11, 2002:;
Continued drilling from 3680 to 4029, Rotate drilling from 3680° to 3700°; slide
drilling from 3700 to 3983°; rotate drilling from 3983’ to 4029".

January 12, 2002:

Drilled from 4029’ to 4098°. Circulate bottoms up and pull out of hole wet. Pick up new
bit # 4 RR (FDSS+G, SN: MG 5911), test MWD tool and run in hole. Continued rotate
drilling to 4172°.

AT e R RIS A i)
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January 13, 2082

Continued drilling from 4172 to 4774°. Rotate drilling from 4172 t0 4208’; slide
drilling from 4208’ to 4270’; rotate drilling from 42707 to 4582, slide drilling from 4
4582 1o 4652 roate drilling from 4652” to 4717’; slide drilling from 4717 to 4774

January 14, 2002:
Drilling ahead from 4774” to 5255°. Slide drilling from 4910° to 5165’

January 15,2002:
Continued drilling ahead from 5255’ to 5373°, slide drilling from 5291° t0 5342°.
Circulate bottoms up and pull out of hole. Waiting on core bit and core barrel.

January 16, 2002:
Pick up core bit and 60-ft core barrel and run in hole. Cut core #1 from 5373’ to 5377’;

recovered two feet (50% recovery). Lay down the 60-ft core barrel and pick up 30-ft core
barrel; run in hole.

January 17, 2002:

Continued running in hole to 5375’ and circulate; continued running in hole to 5377° and
cut core #2 from 5377 to 5383”; recovered less than half foot of broken small pieces.
Pick up new bit #5 (8 %4”) and run in hole. Drili to 5405°.

January 18, 2002:
Continued drilling to 5567 and pulled out of hole. Lay down bit #5 and make up new bit

#6 (8 1), pick up mud motor and survey tool and run in hole. Continued drilling from
5567 to 5594°. Slide driiling from 5579" to 5594°.

January 19, 2002:
Continued drilling from 5594° to 5874". Slide drilling from 5594° to 5608°, 5634’ to
5643°, 5674° to 5679°, and from 5739’ to 5759°.

January 20, 2002:
Continued drilling ahead from 5874 to total depth of 6052°.
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4.0 Lithological Summary

80’-140°

Sand: clear, light red, reddish yellow, opaque and occasionally milky; very course to
course grained; angular to sub angular; poorly sorted; trace red claystone and volcanics.

140°-210°

Sand: reddish yellow; clear; grading to hard calcarcous and siliceous sandstone; trace
red claystone with trace plant root.

Clay/ Claystone: red to brownish red; soft to moderately hard; sub blocky; non
calcareous.

210°-300°

Sand: reddish yellow to translucent, clear; coarse to medium grain, Some very COarse;
angular to sub angular; poorly to moderately sorted; some dark volcanics.
Conglomerate sand: moderate brown, dusky red to medium dark gray; very coarse to
medium grain; angular; poorly sorted; some igneous and tuff rock fragments.

300°-440°

Sand: translucent, ciear to light brown; coarse to medium grain; angular to sub rounded;
moderate to low sphericity; poorly to moderately sorted; predominantly quartz, some
mica and igneous rock fragments.

Clay/ Claystone: reddish brown to brown, orange; mushy to tacky; smooth to silty
texture; abundant black organic specks; dull earthy luster; no bedding observed; earthy
fracture; moderately well hydrated; silty; grades to sand and gravel.

440°-760°

Sand: translucent, clear to light brown; coarse to medium grain; angular to sub rounded;
moderate to low sphericity; poorly to moderately sorted; predominantly quartz, some
mica and igneous rock fragments.

Sandstone: reddish brown to grayish red; fine to course grain; sub angular to sub
rounded; fairly to poorly sorted; dominantly with argillaceous matrix; argillaceous and
minor calcareous cement; massive with trace carbonaceous material; fair visual porosity.
Claystone: brownish red 1o grayish red; soft to moderately hard, massive cuttings habit;
partially dispersive; occasionally with floating sand grains; slightly to non calcareous;
trace plant roots; trace mica.

760’-1050”

Claystone: red to brick red, occasionally yellowish red to reddish orange; soft; partially
dispersive; sticky; dominantly massive; locally becoming silty and grading to siltstone;
micromicaceous; locally slightly to moderately calcareous; trace medium to fine sand.
Siltstone: grayish red to yeltowish red to pale red; soft; blocky with irregular fractures;
massive; slightly to non calcareous, locaily moderately calcareous; occasionally grading
to fine-medium grain calcareous sandstone; trace mica; trace carbonaceous material.

U
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1050°-1510°

Anhydrite: clear, translucent, occasionally opaque, white; medium large crystals; soft;
brittle; blocky with irregular fractures.

Claystone: red to reddish orange; soft to moderately firm; occasionally dispersive;
blocky; massive; slightly to moderately calcareous; locaily grading to siltstone.
Carbonaceous material: black to very dark gray; friable to slightly hard; crunchy to
fiexible; abundant with clay; thin platy sheets to specks; apparent random orientation;
probable plant material.

1510°-1950°

Sandstone: white to pale orange-yellow with abundant biack specks; predominantly
quartz with feldspar and lithics; medium to coarse grain, angular to sub rounded; poorly
sorted; hard; moderately to well cemented; calcite cement; grain supported with clay to
no matrix; locally abundant mica grains, indicating metamorphic source rock; grades to
calcareous clay with marl and anhydrite interbeds; lithic mafic fragments; occasional
schist fragments.

Sand: white to clear; very coarse to fine grain, some pebbles; angular to sub rounded;
moderately high to low sphericity; poorly sorted; predominantly quartz grains; trace
glauconite; predominantly unconsolidated.

Clay/ claystone: pale red to medium tan; sofi and mushy to tacky; trace black
carbonaceous material; smooth to occasional silty texture; dull earthy luster; slightly to
moderately calcareous.

1950°-2151°

Sand: light yellow to yellow pink, smoky, opaque, occasionally white, pinkish red and
clear; very coarse to medium grain, dominantly very coarse, trace pebbly; angular to sub
rounded; predominantly angular; moderately high to low sphericity; fairly to poorly
sorted; predominantly quartz grains, trace lithic igneous rock fragments; trace
pyroclastics; unconsolidated; trace reddish pink claystone.

2151°-2330°

Sandstone: off white; light pink; medium to very fine grain; friable to moderately hard;
sub angular to sub rounded; fairly sorted; argillaceous and arenaceous matnx; fair to
good visible porosity.

Sand: pale yellow, light pink, milky opaque and smoky; pebbly to medium grain,
dominantly very coarse; angular to sub angular; frequently with abundant metamorphic
and igneous rock fragments; locally grading to medium grain sandstone.

Sand: white to clear, black; very coarse to medium grain, predominantly coarse; angular
to sub rounded; poorly sorted; predominantly quartz with igneous rock fragments.
Sandstone: clear to white; fine to coarse grain; angular to sub rounded; moderately high
sphericity; moderately sorted; hard to firm friable; silica cemented, some igneous rock
fragments.

Clay/ claystone: brick red to reddish brown to medium red; soft and mushy to slightly
hard; massive to smooth to occasional silty texture; occasional embedded sand grains;

-10 -
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dull earthy luster, rare black specks, organic material; mostly dispersive; rare anhydrite
tracers; slightly to moderately calcareous.

2770°-293%

Sand: translucent to opaque, pale pink; pebbles to medium grain, predominantly very
coarse; angular to sub rounded, predominantly angular; poorly sorted; quartz grains with
black minerals and occasionally show polished surfaces (slickenside?), dominantly as a
breccia.

Sand/ breccia: white to clear, black; very coarse to medium grain, some pebbles (1~
10mm); angular to sub angular; poorly sorted; quartz grains with 10 to 30% interlocking
quartz and black minerals grains.

2933’-3660"

Sand: clear, transiucent to opaqgue, off white; very coarse to medium grain; angular to
sub rounded, dominantly sub angular to angular; moderately sorted; frequently with
hornblende and feldspar interlocks.

Sand/ granite wash/ volcanics and metamorphic rock fragments: abundant granitic
rock with some volcanics and metamorphic; dominantly white to clear, black; very coarse

to pebbles; angular to sub angular, some of the igneous rocks are sub angular to rounded,;
poorly sorted; some with kaolin coatings.

Granite wash/ conglomerate/ sand: a mixture of granitic, dioritic and volcanic rock
fragments; dominantly white to clear, black; very coarse to pebbles; sub angular to sub
rounded; poorly sorted; occasionally with weathered surface; occasionally with kaolin
and partially altered feldspar grains; occasionally as silica sandstone with zero visible
porosity; trace claystone.

3660°-3810°

Sand/kaolinite/rock fragments: pale reddish yellow to pale pinkish yellow, opaque;
very coarse to medium grain; angular to rounded, dominantly sub angular; low to
moderate high sphericity; moderately sorted; some rock fragments; trace to 20% white,
soft kaolinite.

Claystone: pinkish red to pale red; soft, dominantly dispersive; occasionally coating
quartz with red stain; massive; earthy luster; slightly calcareous; 10 to 20% kaolinite.

Claystone: grayish red to moderately brown; soft, mushy; dominantly dispersive;
occasionally coating quartz with red stain; massive; earthy luster; slightly to very
hydrated; slightly to moderately calcareous; grading to sil{stone in part.

Sand: clear, translucent to opaque; fine to coarse grain; sub rounded; moderately to high
sphericity; fairly soried, unconsolidated; trace to 20% kaolinite.

3960’-4250°

Claystone: brick red, orange red; soft, mushy; partially dispersive; amorphous with
occasional siltstone and kaolinite micro bedding; locally silty and grades into siltstone;
non calcareous.

- 11 -
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Sandstone: grayish brown, medium dark gray; fine to medium grain; rounded to sub
angular; friable to mederately hard; moderate sphericity; argillaceous cement and locally
calcareous; poor visible porosity; trace carbonaceous material; dominantly as silty
sandstone and grades to siltstone.

Sand: opaque, clear to translucent; fine to very coarse grain; angular to sub rounded; iow
to moderately sphericity; poor sorted; unconsolidated; trace kaolinite.

4250°-4350°

Claystone: brownish red to reddish brown; soft; mushy; partially dispersive; moderately
to well hydrated; amorphous; grades to siltstone; moderately calcareous; trace 1o 20%
white, soft anhydrite; trace kaolinite.

4350°-4652°

Claystone: brick red to reddish gray to moderate brown; soft to firm; mushy to sticky;
sub blocky when gray, sticky when red; silty to silty-gritty texture; dominantly as
massive claystone; locally with alternating siltstone and sandstone microbeds;

micromicaceous; non to slightly calcareous; trace carbonaceous material, occasional trace
kaolinite.

4652°-4778°

Sandstone: light gray, brownish and reddish gray; very fine to medium grain; sub
angular to sub rounded; fairly to well sorted; dominantly as matrix support sandstone;
dominant argillaceous cement; locally slightly to moderately calcareous; dominantly as
dirty sandstone with abundant mica and trace carbonaceous matetial.

Claystone: light gray, reddish gray, brownish gray; soft to moderately hard; iregular
fracture; sub blocky; silty texture; frequently grades to light gray siltstone.

4778'-4980°

Siltstone: light gray, reddish gray; brittle; micromicaceous; locally moderately
calcareous; trace carbonaceous material.

Claystone: moderate brown to reddish brown; soft to moderately hard; irregular fracture;
sub blocky; silty texture; locally grading siltstone.

Siltstone: reddish gray, occasionally light gray; moderately firm to firm; briitle; abundant
micromicaceous; smooth to slightly gritty texture; moderately calcareous; abundant
carbonaceous material; trace to 20% anhydnte.

Salt: clear, opaque, gray to dark gray; occasionally mixed with other minerals and
impurities; occurs as crystals when clear and pure.

Claystone: reddish gray, brownish gray; soft; sub blocky; massive, occasionally grading
to salt rich claystone; 10% to trace salt.

Sand: clear, translucent, opaque, pale red; medium to coarse grained; sub rounded.
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Granite wash/ Sand: white to olive, green gray, translucent to opaque; medium grain to
pebbles; dominantly very coarse; angular to sub angular, dominantly angular; low to mod
sphericity; top of diorite.

5372-537T

Diorite/ greenstone: Dark to light greenish black, light gray to very light gray, gray pink
to moderate orange pink, black, predominately dark greemsh black; dominantly basic;
very hard, dense; unweathered, metamorphic, appears gneissic, some basaltic;
interlocking very fine to medium grain crystals; slightly to moderately fractured; up to
two inch quartz and calcite veins; some chlorite; trace micro-pyrite; trace magnetite; rare
mica.

5377°-5383’
Volcanic/ basalt: Black, green black; very fine interlocking crystal grains; basaltic rock
with micro quartz veins; trace calcite; trace pyrite; some iron oxides.

5383'-5520°
Basalt/ metamorphics: grayish black to greenish black to greenish gray; very fine to fine
interlocking crystal grains; abundant quartz veins; abundant magnetite; trace calcite.

5520"-5725’ 3
Quartz diorite: very light gray to gray black, some white and black; quartz grain
material; very fine to medium; composition: 40% amphibole; 60% quartz and feldspar;
trace mica; trace magnetite; trace kaolin.

Hornblende quartz diorite/metamorphics: dominantly dark black lustrous amphibolite
with quartz clots; some quartz mica schist; trace biotite; trace quartz vein fragments; trace
kaolin; trace pyrite; trace magnetite.

Metavolcanics: dark basaltic with diorite; with some weak foliation; trace biotite schist
and amphibolites.

5725-8780°

Quartz diorite: dark gray to white, black, dominantly medium dark gray to light gray;
very fine to medium; composition: 40% amphibole, 60% quartz and feldspar; trace mica;
frace magnetite.

Granodiorite: white to dark gray, black; very fine to medium; composition: 50%
feldspar, 30% amphibole, 20% quartz; trace mica; trace magnetite.

5780°-6052’

Hornblende quartz diorite: dominantly dark black lustrous amphibolite with trace to
minor quartz; black resinous luster; hornblende usually with preferred orientation;
medium grain; jagged, angular cuttings; 60% amphibole, 40% feldspar and quartz;
abundant magnetite; abundant chloritization, trace dark micas; some to moderate
alteration of feldspars; trace pyrite; grades to quartz dominant rock with accessory biotite
homblende.

-
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Chloritization: greenish gray; alteration of homblende diorite; with associated alteration
of feldspar (kaolin).

Metamorphics= quariz mica schist; trace gamet with shredded biotite or chiorite and
hornblende; trace pyrite; strong linear fabric; trace vein quartz; with amphibole/
homblende gneiss and homblende diorite; strong kaolinization of feldspars.
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5.0 Core Description

DEPTH | CORE# | RECOVERY | ROCK TYPE | REMARKS

5373’ 1 50% IGNEOUS Dark green solid basic rock;,
5374° fine; mostly of mafic minerals
5375° with some well developed giz
5376’ and calcite veins. (diorite)
5377 2 7% VOLCANICS | Black, green black; fine
5378’ basaltic rock; with micro
5379° qtz veins; tr calcite; pyrite
5380° and some iron oxides.

5381°

5382°

5383’

Geologists: Yousif Ahmed; Feter Weseman
Note: Core #1 (5373~ 5377°); recovered 2 fi.
Core #2 (5377" — 5383 ); recovered less than half f1.
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6.0 Stratigraph of Southwestern Arizona

PHOENIX~TUCSON AREA
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COPPER EAGLE GAS STORAGE; SUNCOR DEVELOPMENT #1-24; AZ PERMIT #00909
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Conmposite stratigraphic column of southwestern Arizona. Modified after Eberly and
Stanley (1978).
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7.0 Chlorides

-
4
i

Depth, ft | Chlorides, | Depth, ft | Chlorides, | Depth,ft | Chlorides,
ppm ppm ppm
400 400 3850 1090 4890 2650
600 800 3920 1050 4900 3000
800 600 3950 1400 4910 2620
1000 550 4000 1450 4930 2820
1100 650 4070 2000 4960 2750
1210 600 4090 1450 5000 3050
1410 600 4130 1500 5020 3500
1620 900 4172 1550 5030 13500
2040 850 4190 1600 5070 13000
2220 850 4240 1720 5080 13400
2420 900 4270 2050 5099 14500
2540 640 4300 2000 5160 29000
2740 1000 4320 2500 5260 29000
2830 1000 4330 2250 5310 30000
2900 1300 4350 2050 5373 27000
3000 650 4380 2160 5383 28000
3100 850 4410 2450 5500 28000
3200 805 4450 2350 5710 28000
3300 950 4480 2450
3400 1000 4500 2500
3450 990 4520 2150
3500 1100 4580 2400
3600 880 4640 2450
3690 1000 4700 2600
3740 850 4800 3000
3800 1050 4840 - 3150
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8.0 Chloride Chart

Depth, ft

CHLORIDE MEASUREMENT
COPPER EAGLE GAS STORAGE
SUNCOR DEVELOPMENT #1-24

0

10000 20000 30000

-1000 -

-2000 -
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9.0 Survey Data

Depth, ft Drift Azimuth Quadrant TVD, ft
3050 1.62 183.28 S03.28W 3047.75
3146 1.60 175.50 S04.50E 3145.71
3263 1.30 166.80 S13.20E 3262.67
3353 1.70 160.10 S$19.90E 3354.64
3449 2.00 155.70 S24.30E 3448.59
3551 2.30 161.70 S18.30E 3550.52
3647 3.10 165.90 S14.10E 3646.42
3740 3.50 169.20 S10.80E 3739.26
3835 2.40 177.60 S02.40E 3834.13
3897 1.70 168.30 S11.70E 3896.09
3992 0.70 99.60 S80.40E 3991.08
4090 1.10 72.50 N72.50E 4089.06
4184 1.40 65.20 N65.20E 4183.04
4278 0.40 5.00 NO05.00E 4277.03
4374 0.60 336.90 N23.10W 4373.03
4470 0.90 3159.70 N40.30W 4469.02
4566 1.40 242 90 N17.10W 4565.00
4662 1.20 6.40 N06.40E 4660.97
4759 0.80 28.20 N28.20E 4757.96
4854 1.50 37.40 N37.40E 4852.94
4950 1.50 38.10 N38.10E 494891
5044 1.10 353.80 N06.20W 5042.89
5139 0.70 294.70 N65.30W 5137.88
5235 1.30 276.10 N83.90W 5233.86
5318 0.80 267.00 S87.00W 5316.85
5481 1.50 201.60 S21.60W 5479.82
5586 1.80 231.40 S51.40W 5584.78
5681 0.80 251.80 S71.80W 5679.75
5776 1.00 85.20 N85.20E 5774.75
5872 1.00 85.50 N85.50E 5870.73
5967 0.30 55.00 N55.00E 5965.73
6009 0.40 45.80 N45.80E 6007.73
6052 0.40 42.00 N42.00E 6050.72

-19-
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16.0 Bit Record

Bit# | Type Serial # Size Depth | Depth | Footage | Hours | Average
in, ft | out, ft ft/br

1 FDSS+C |{MH8428 | 127 80 2933 | 2853 22 131

2 FDSS+C | MH2128 (1247 2933 (3045 113 20 6

3 F57 LW 8259 124 3045 {4098 | 1053 130 8

4 FDSS-G |MGS911 [12%” 4098 |[5373 {1275 38 34

Core | C-201 032244 8" 5373 | 5383 |10 12 1

5 F5900 MK 0760 | 8 %" 5383 {5567 | 184 12 16

6 F590D MK 0759 | 82" 5567 {6052 {485 41 12

RECACIEERRLNAART AR
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11.0 List of Collected Samples:

a- Washed and dried samples:

Two sets (A and B)

Box # Interval
1 80- 500’
2 500 - 900°
3 900 — 1240°
4 1240 -1700°
5 1700 - 2106°
G 2100 - 26000
7 2600 - 3150°
8 3150 - 3650
9 3650 - 410¥
10 4100 — 4500°
11 4500 — S000°
12 5000 — 5400°
13 5400 — 5920’
14 5920 - 6050°

b- Unwashed Samples:

One set of unwashed samples has been collected; covering the interval from 80’

to 6050°. Total of nineteen boxes.

¢- Core Samples:
One box containing core #1 (5373- 5377°) and core #2 {5377- 5383%)
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CEMENT JOB REPORT
CIJSTOMER_ Einmm ar Enginsering Ing DATE 06-JAN-02 ]F.R. # 243810114 issnv. BURV. Emest Winers
LEASE 8 WELL NAME LOCATION NTY-PARISH-BLOCK
[-OPPER EAGLE-SUNCOR DEVELOPMENT #1_ |SEC 24 T2N RaW {Maricopa Arizana
DISTRICT DRILLING CONTRAGTOR RIG # TYPE OF JOB }
Farmington NABOR 417 Surtace ™
SIZE & TYPE OF PLUGS LIST-CSQ-HARDWARE PHYSICAL SLURRY PROPERTIES N
Cement Plug, Rubber, Top 1338 in | Floai Callar, Al Fiap, 133/8 - 8rd S?)CFKS s:.unm'if SLURRY; WATER| PUMP ' 8m | Bbl (7T
: - WGT YLD GPS TIME | SLURRY [ Mix |0 3
MATERIALS FURNISHED BY BJ P Q
Mud Clean i _ 85 0 -3-1-
{Premium Lite Kigh Strenght FM od 125 206 1101 ozs0 143 10223
|Fresh Water 834 5 )Y
Type B 100 145 145 696 2583  1658|a
[Waler o 834 N 453.7) &
Mud 87 T 0,—-‘——"—- :\"“'
Premium Lile High Strenght FM 00 125 206! 1101 0250 1488 1046|
» 0 L S ——
Avaltabie Mix Water 1672 Bbl.  Avallable Dispi. Flud_ 1382 _ BbL. ; TOTAL 70433 22376 i
HOLE TBG-CSG-DP. COLLAR DEPTHS
ik ) s Eacksd | H : wat. ves DERTH QGRADE SHOE FLOAT, i ETAGE
16 15 075 13375, 8] CSG 2071 455 075 3061 | 1207 “";.
t
’= | | |
! ) | i i T
LAST CASING PKR-CMT RET-BR PL-LINER PERF. DEPTH TOP GONN WELL FLUID
suE woT | TYPE | DEPIH BRAKD & TYPE T pEFTH ! TOP | B™W SZE | THREAD TYPE WaT, | —r‘i\
24] 1005/ C8G | 98 '; ; 13375 BTC; WATER 9A
g | ! i BASED e
| l : : , MUD T~
DISPEL. VOLUME : D8P FLUID CAL PSI | CAL.MAXPSI; OP.BAX MAK T8a PY MAX CBQ P X SU
[ voLumE uoM TYPE WCT. | BUMP m.uoi TOREV. 5. psi mATED | Operatos RATED | Operator :ﬁ:ﬁ: S
437 B8BLS  [Water 834 504y 420 200 3450 2760 |Rig Tank
1 |
i Mud 87 !
EXPLANATION: TROUBLE SETTING TOOL, RUNNING C5G, ETC.PRIOR TO CEMENTING:  Logs are questivnable. { Less volume than true heie ). 33 hours loggl
ngs and rLning casing. well conditions questiarable
PRESSURE/RATE DETAIL EXPLANATION %
" TIME PRESSURE - PSI RATE | BbLRUID | FLUID  SAFETY MEETING: BJ CREW [X] co.rep. TXI
HRMIN, PIFE | ANNULUS | ©BPM | PUMPED TYPE | TESTLINES 300 P8I (\;’b
| \ | GIRCULATING WELL -RIG 1 X] &9 | 1
0600 1 3200 H20 Presaure Tesl Lines V\
0610 | 8§75 6 : UD CLEA!!Start Mud Clean i
06:14 670 6! 20MUD CLEA!;Start H20
08:is 785 6 5H20 Start Lead Cement @} 12.5 (390 sks )
06 485 6i 13[CEMENT  |Stant Tall Cement @ 145{ 100 ks )
0644 0 Q! 26ICEMENT _ iShut Down / Drop Phig / YWash Pumps and Lines
06:45 443 9i OjHZ) Stat Displacement -
" ar42 850 4 45120 Shut Dovn Check Floet { Held ) Fiug didnt Bump
0758 0 0 QlHz0 Diop Bomb Weil & Mites PPwD LN
08:10 650! 6 0}H20 Open Tool and Resume Circuiation { 1 BBls, Cement Return) ! ) &ofs V\
BB 0] 0 130[H20 Shut Down and Swap o Rig Pump Circulate to 1200 N
_ 120 00 i oH20 Pressure Test Lines >\
12:06 285 6: OMUDCLEAN |Start Mud Clean it \)
1211 152 5 20:MUDCLEAM Start H2O -
12:12 x5 7i 5HX Start Lead Cement § 12.5 (400 8ks )
1231 a0 7 147ICEMENT _ [Start Tail Cement @ 145 (100 5ke )
1235 0 0 26CEMENT _{5hut Down / Drop Plug / Wash Pumps and Lines
1250 ! 120 8i OH20 Start Displacement
1322 450 35: 184 1120 Shut Dewn Bump Plug to 1100 Psi
! i % L
T 1882 {129E) Page 1 318064
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( WO STAGE CEMENT JOB ( i
‘Propared for _ TMr. Charfes Juokei ___ [Well name Wildcatigecon T
!Contracior ,Nabors # 477 Location YT “Goodyear Az.
"Prapared by __|Hal Winters Tegal Description ]
tal. Slage i v Spacers 1si. Stage e
PPG 1N KOLE X i Ahead BBLS. Mud Flush BBLS. Bebind BBLS.
TIBB : 2 2000 2000 2000 .
5 3 " CEMENT DATA 1sL
PPG DISP. v WEIGHT /PPG; YIELD (Re¥sx) | 3O TSACK | EXCESE % | TOTALFT3 [TOTACHBLS | “BACKS |
casa-. § g4 | cspap w5 j 0 174 B D00% R B R . -
- 3 ' " ADDITIVES J#L Stage ;
2nd. Slage b —CEMENT  AOITIVEWT | ADDITIVE #2 CADDVTIVE ¥4 | ADDITIVE®S ;
* FPGINHOLE | E 3 chss B ! , _ o 3 H
CREIT § 3 FADDITIVE®S | ADDITIVE €7 | ADOITIVE #8 | ADDITIVE
E ; i ] | 0 0 7 ]
PG DISP. v Spacers 2nd
8347 3 Ahead BBLS. Mud Fhush BBLS. Behind BELS.
£ i 1000
E 3 i CEMENT DATA Ind Stige
;] ‘WETGAT ABEG] VIELD (¥ | HZO 7SACK ] —EXCESE® | TOTALFTS | TOTALBBLS | SACKS |
= 7 11.4 e 131’7';“‘?5?@ T~ 133 T 26
x ADDITIVES Znd. Siage ]
E [ CENMENT T ADDITVE #1 | ADDIIVE #2 | ~ADDITIVE #3 | ADDITIVE #4 | ADDITIVE #5 | 1
= class " 4
11 3 rk Csg. @ g:;:;mj;::hnmvmmﬁmr—mmﬁ ADDITIVE %0 B
P 3f ] [ ] 0
1t — CASING DATA 15t
Open Hole Feet | Jos CASINGRAN]  CASWGCAPACITY | " GHOE RACK |
--20N5A3T i TYPE o0, T b | LERGYH{ T 865, cUbic F1] LENGTH(® T BBLS T <U ]
Duvoeter e sage T3 |[12415] 003 | A4l AR | 4708 | 106 ] P00 |
LR R P Annular Vouames 15l Sage
13 ~"OPENHOLE 7CASING To Sisge Collar CABINGICASING |
E (ERGTH (M | BBLS. CUBIC FT| LENGTH (R) (3. CUBICFTLENGTH () | BALS. CUBICTT]
‘¥ TR | D437 [ 14078 ) 1851 1084 | 7.0 B ) 1482 | 182 |
113 12072 DISPLACEN st Stage
oV QoY 13 | CABING FEET —SHOE TRACK | TOTALINSIDE FEET | TA SIDEFE
fivi V2] 4708 — 30X 075
—HVDRGSTANICPST | HYDROSTATIG PST_| PYDROSTATICPSI |~ HVD ]
T 1389 3306 | 14 2503
-
; S
: ’D D i
ssage EE$: Annoiar Volmaea Znd. Stage ) LT
PG NOLE [HE R I~ OFEN HOLE /CASING I I CASINGICASING ] LR




(  Weatherford Completions  {
Tally with BHA
Lease Nama: Goodyear A2 Well ¥: Dete: 114402 Rig & AT7

Butiress Make:

1] 140 1 14s | 531 sam | ssae7s
7 s 157708
2i {80 300 38 ww +E14.65

39) a0 165603
4C] 0.0 159392
41] 3578 173775
421 4398 178171
43] e 122497
44] 4128 ] se252
5T 288 188532
4200 1000 32
AW 154828
a7 15E2 T3
£3.5 23626
412 | 203038 :
438 | 212425 i
a0l ) iteazs :
$1.57 | 200068
581 7250.67
_Aatp | 29388

TH. 3.00 .20 733805
43,59 2381.64
1] 448 41.18 242815
2] 4w 57.16 a0n | 700
31 a7 13133 4415 | /143
4] 83 174.63 418 2558 50
5 3884 214 58 204 | 280054
6 3 253.20 41.85 264235
71 st a3t 4432 20867
8] &£n 240 02 £2 18 272887
31 4am 281 03 @y | i -
10f 3843 419.49 4374 | Bi048
1] W 4B3.78 £264 255812
-

AR &8 17
13] 41 851,60

40.12 2360.24
423 294349

883%8&3%98%8%%&28%2%’%%ﬁ&&
£
N

"a\ 141 000 | saren | 70 R4S 1 HETM
v : 15| ases | o382 | 711 443t | 0205
: 16]f 4amt BB1ot § 72 43 | 307533
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Home: About Naboer

Rig Number:

Location:

- Land/Offshore:
Sub-Type:
: Manufacturer:
: . HorsePower:
‘ Hook Load:
Drill Depth Rating:
Workover Depth Rating:

Pumps:

4 Mast:
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DRILLING

Continental Emsco D-2
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350 Kibs.
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BRAMMER ENGINEERING, INC.
BRAMMER ENGINEERING, INC.
BIQOMROOS MORNING REPORTS HISTORY 12/14/2001 PAGE 1

Copper EBagle Gas Storage LLC 0/00/0000-99/99/999%

““’“HM::&H“}‘I‘W-M -.:| zﬁg

WELL: SUNCOR DEVELOPMENT #1-24

MARICOPA AZ

SEC-24 T-2N R-2W PPTD: 7,000

330' FWL & 330' FSL

DRILL CONTR: GL: 0.0° KB: 0.0°

12/08/2001 PO: Spreading rock on location.
set traffic control road barriers up. Finished entry way to

location. Started laying base RBC, grading & packing. Location
level, graded and packed.
NOTE: Neo accidents reported.

12/09/2001 PO: Packing and grading location.
Finished packing and grading location, spreading rock & packing.
Will spread top cover today. Set conductor Monday. Rig to be on
location @ 11:00 AM.

NOTE: No accidents reported.

12/10/2001 PO: Repacking location.

Repacked location and wet down. Will finish topping and grading
location today.-

NOTE: No accidents reported.

12/11/2001 PO: Drlg conductor
Finished location. MIRU IADF. Drill 6' 60"& set cellar. SDFN.
Will finish conductor today.
NOTE: HNo accidents reported.

12/12/2001 PO: Meeting w/drilling drews on location.
Driil B80' of 30" hole. PU and ran 80' of 24" conductor. Drilled

rat and mouse hole. Cover and weld cap on 24"™. Clean up cuttings.
RD and move off IADF unit.

NOTE: No accidents reported.
DRILLING & FORMATIONS

0-18° Top soil
18-20" Soft gravel
20-34° Top soil
34-38" Cobblestones & large rocks
38-42" Tight sandstone
42-52" Gravel, soft/medium hard
52~62" Soft sand & gravel ' - -
62-72" Gravel soft to hard T
72-15" Large dobbles/soft
75-80" Soft sand to hard rock ~a-
12/13/2001 PO: VUnloading trucks. : T
Unload haul trucks w/drilling eqpt. Set on side of location. FT o
BRAMMER ENGINEERING, INC. : o
BRAMMER ENGINEERING, INC. : D S0
BIOMROOS MORNING REPORTS HISTORY 12/14/2001 PAGE 2
Copper Eagle Gas Storage LLC 0/00/0000-99/99/9999

WELL: SUNCOR DEVELOPMENT #1-24

12/14/01 3:38 ’'M
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NOTE: Held pre-job safety meeting w/all crewmen, crane operators
and truck drivers on wearing all PPEs, watching loads, using tag
lines, no overhead lifts, trucks honking before backing (then only
w/a flagman watching the back of the load). Crane operators watch
only the oiler for signals. Keeping traffic on location to a
minimum. Flag traffic on Cotton Lane when trucks exit location.
Be safe first, report any injuries, use stop and think policy.
Report any and all unsafe actions.

12/14/2001 PO: Unleading trucks.
set substructure, unload trucks & set on location.

NOTE: Held pre-job safety meeting w/all crew men, crane operators
& truck drivers.
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DRILLING PROGRAM

COOPER EAGLE GAS STORAGE, L.L.C.
SUNCOR DEVELOPMENT # 1-24
STRATIGRAPHIC TEST WELL

MARICOPA COUNTY, ARIZONA
SEC 24 — T2N - R2W

PREPARED BY: JIM LINGAFELTER

10/29/01

BRAMMER ENGINEERING, INC.
333 TEXAS STREET, SUITE 1425
SHREVEPORT, LA 71101-5323
(318) 429-2345
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Arizona Public Service Company
SURVEY NOTES

MAX _75-1070—00042 P.E. SW 1/4 SEC 24T 2NR 2W
WA. DATE _10/29/01 CREW- UBBEN—-POLLOCK
W. 1/4 COR
/ SEC 24
WELL
R SITE
\
\ SCALE 1"=200"
g \
\Z.
W%
PAES
\<
\
| \\
Y
< \ s00.00
3 \
\
| \ CENTER
\ TEST SITE
\ ELEV.= o
% 330.00 - 1063.98 g
= wQ ~ B
ol AV ~
© 'q"b gk O ™~
7% 2 o, 7 S 1/4
y e EDNC N COR
6 >3 SEC 24
‘\
B N
| WELL SITE ~~
INDIAN SCHOOL RD \/ ~J
~o
SW COR WELL

SEC 24 SITE




1
1

WELL INFORMATION
OVERVIEW
Operator: Cooper Eagle Gas Storage, Proposed TD: +{- 6940’
LLC
Well Name: SunCor Development # 1-24
Field: Stratigraphic Test Serial No: Tobe fumn. ata
later date
Co/Ph, State: Maricopa County, Arizona Elevations:
Surface Loc: Sec. 24-T2N-R2W
s BHL: Same, Vertical Hole Estimated Days:
t o Surface:
S Objectives: Clastic-Valley Fill Stratigraphic Production Hole: 31
. Test
Total to TD: 37
Location Contractor: Unknown at this time
Drilling Contractor: Nabors Drilling -
Contract Type: 1ADC Daywork
Conservation Agent: Steven L. Rauzi, Oil and Gas Program Administrator, Arizona Geological
Survey. 416 W Congress, Suite 100, Tucson, Arizona 85701, 520-770-3500
NOTIFY AT SPUD, SETTING CASING, TESTING BOP’S AND P&A. Give 48-hrs notice. o
g Direction to Well: To Follow

Remarks: This will be permitted as a Stratigraphic test and will be drilled cored, logged, tested
and plugged.
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WELL INFORMATION

OVERVIEW (Cont’d.)

0 to 60° 207X 0.375" Grouted to surface

0 to 3,060' 16” 13-3/8”, 684#/ft, K-55 Premium Lite High 8.8-10.1
HC, ST&C Strength FM + 5% NaCl

3,060 to 5,730’ 12-1/4" | 10-3/4” 408/, 3-55 , Premium Lite High 10.0-10.3
BTS & 51# K-55 HC, | Strength FM + 15.7 lbs/sk
BTS NACL + 0.5% FL-52

5,730’ to 6,940° 8-1/2” | none none 10.0-10.3

e ormation [ T Estimated Top=TVD. * -
Clastic and Valley Fill Sediments 0’ to 2860°
Luke Basin Salt 2860’ to 5730°
Clastic and Valley Fill Sediments 5730’ to TD

Brammer Engineering, Inc.
333 Texas Street, Suite 1425
Shreveport, La 71101-5323

INVOICES: All equipment and services should be billed to:

To be determined

Co. Representative
To be determined

Mud Logger

Rig Phone:
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Copper Eagle Gas Storage, LL.C.
SunCor # 1-24
Maricopa County, Arizona
Luke-Glendale Field

WELLBORE SCHEMATIC
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Copper Eagle Gas Storageg, LLC.
SunCor # 1-24
Maricopa County, Arizona
_Luke-Glendale Field

WELLBORE SCHEMATIC Plugged and Abandoned

LI Ue-»—-——— 20" conducor pipe
KB - To be fumished at 3 later dale i i
% [ ]
L] 3
Note: Use fresh mud ! I._(—— 16* Hole
down to 2870° i 1
Use salt mud ! '
Delow 2780 | t
T [ ]
» ]
i |
: ] éil____'.zstimme:: Frac Grad=13 ppg
—y l
Top of sait @ 2860° _i i S~ 3060"- 13-3/8" CSG- cemented to surface
| ] ]
L ] ]
1 {
L] |
] 3
) |
[ ] )
» [ ]
1 | 1214 Hoe
[] L3
i |
[ ] L
1 ] .-
1 |
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' H CIBP @ 5670 W/ 20' cemenl
i £
Basa of San @ 5680° ] \ 5730/-10-W4™ CSG-temented to surface
1 ]
] [ ]
i |
L]
| L
| | Drifl and core in B-1/2 hole lo TO
H ' 3 1/2* 30' full cores at:
| i depths to be determined later
[ ] [ ]
) 1
i le——— 8/ Hole
H '
1 i
TD of §840°
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Copper Eagle Gas Storage, LLC
SunCor Development # 1-24

AL .mrn-u-mnw..&m&iw
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20" Cooper Eagle Gas Storage, LLC.
Stratigraphic Brine Test

Conductor Luke-Glendaie

Maricopa County, Arizona

Hig: Nabors

TD: 6940'TVD

L

1000

SURFACE

16" Hole Spud Date:

PTD:

TD: 6940

Reached TD:

Days to Dl

Mud Weight @ TD:
Reieased Rig:

AFE Drig Cost: S
Final Drg Cost: S

2000

AR

16" hole to 3060°
gy Set13-318" casing

i
-1
_3 3000

|
]
1

4000

MLaslred Depth

5000 L

12-1/4" hole to 5730° wi steerable assembley

. - Set 10-3/4" casing @5730'

o -y
/ “\ﬁ - | |
5 6000 S Grill 8-1/2" hole and Core from 5730"to — |
g b 6840' as well dictztes @ 6200 17 Days |

w used for 500° of coring.

P

.
w

b

7000

RPN ST RS A

8-1/2" BIT , EPa
TD 6940 : PN ‘

[V
B L P
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CHRONOLOGICAL PROGNOSIS

NOTE: See Details and Specifications Section for Additional Information and Instructions!

1. Drill Rat Hole, Set 60’ of 20”conductor pipe
2. Move in and RU Nabors Rig # 329

3. Drill 16” hole to 3,060 or 200" into the salt or a major chloride increase.

NOTE: THIS WELL WILL BE DRILLED VERY NEAR FRESH WATER WELLS AND
IT IS IMPERATIVE THAT ALL MEASURES ARE TAKEN TO INSURE THAT THE
FRESH WATER ZONES ARE NOT IMPACTED BY DRILLING FLUIDS.

NOTE: There will be a 200° to 400 Anhydrite cap above the top of salt.

Expect top of salt at +/- 2860" (However salt may be encountered earlier)

4. Circ and condition hole to run electric logs and run all electric logs including VSP.
5. Run 13-3/8" surface casing to 3,060' and cement to surface. WOC 6 hrs before cutting pipe.

6. NU 13-5/8” 3000# X 13-3/8"SOW casing head. NU 13-5/8" 5000 psi BOP’s. Test rams and
valves to 250-psi/S000 psi. Test annular to 250-psi/3000 psi.

7. Run CBL (Cement Bond Log}
8. Install wear bushing in casing head before drilling out surface casing.

9. Clean out 13-3/8" casing to float collar with 12-1/4" bit. Test casing to 1000 psi. Dnll ¥C
and 20" of cement. Retest casing. Drill shoe and 5" of formation. Test casing shoe to leak off or
not to exceed 13 ppg EMW. Squeeze and retest if necessary.

10. Change over to Salt-saturated mud system and drill to 5730° or 507 into Valley Fill Formation.
Use steerable motor and MWD to keep hole straight. Rig up all necessary H2S equipment
before drilling out of the salt section.

11. Circ and Condition mud to run electric logs. Run Logs
12. Run 10-3/4" casing to 5,730' and cement to surface. WOC 6 hrs before cutting pipe

13. NU 13-5/8” 30004 X 11" 5000# casing head. NU 13-5/8” 5000 psi BOP’s. Test rams and
valves to 250psi/5000psi. Test annutar to 250psi/5000psi.

14. Run CBL
15. Drill and core 8-1/2” hole to TD +/- 6940°,
16. Condition Hole and Run electric logs inciuding VSP.

17. RU and Run DST to recover fluids from the open hole zone. Recovery and store recovered
formation fluid in sealed plastic drums for transport to laboratory.
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CHRONOLOGICAL PROGNOSIS (cont’d.)

18. TIH and set retrievable packer at +/- 5800°. Inject filtered brine into open hole according to
injection test procedure. Record all pressures and rates.

} '7 19. Prepare to P & A well per Arizona Q&G regulations
: 20. REFER TO PROPOSED P & A WELLBORE SCHEMATIC.
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DRILLING SPECIFICATIONS |
, , GENERAL INSTRUCTIONS:
1. Runappropriate BHA. Discuss with operations supervisor.
2. Two TIW and one inside Gray BOP safety valves of appropriate sizes to be in open position on
rig floor at all times.
‘ Inspect, measure, and caliper all subsurface drilling toals prior to running in hole.
4. Design drill strings for 100,000# over pull and ensure that recommended torque values along
with proper makeup procedures are used.
, 5. Minimize casing wear by using smooth hard band or non-hard banded drilt strings inside casing.
t . Use DP rubbers (one every other joint) inside all casing strings.

6.  Optimize hydraulics.

One of the objectives of this test is to_detect and record the depths of all shallow fresh
water zones which may require drilling surface slightly underbalanced.

Record slow pump pressures and rates each tower.

5 9. Insure that safety meetings are conducted daily with each crew.

o 10. Install H2S equipment 1000’ before drilling below the salt. Train all Rig Personnel and provide
i H2S equipment.




BOP REQUIREMENTS

Niimber

Ndne Réq_ 7

12 47 i-Ann 13 5/8” 5000 250/3000 Annular-Pipe-Blind
and 8 '4” | 2 - Ram 5000 250/5000

Instructions:

1. Test BOP’s to above pressure when installed (with 3rd party) and every 14 days there after.

j Note all tests on IJADC tower report.

2. Work rams on all trips. Record on morning report and IADC tower report.

Ensure that accumulator/closing units are checked daily.

4.  Conduct BOP drills once per week with each crew as appropriate.




ppreery PLITRA RN S

Run Deviation Survey at 100°

DEVIATION SURVEYS

intervals, or as needed to keep hole straight.

—
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MUD SPECIFICATIONS

Controlled by Operator. Use Inteq Drilling Fluids for mud & chemicals.
Maintain mud pararneters as follows:

NC 20-25
8-12

| 0’ - 3,060' (Fresh) 8.4-10.1
3,060° - 5,680° (Salt) 16.,0-103

5,680" - T.D. (Salt) 10.0-103

32-45 8-12 8-10
10-8 8-10 10-14

32-45
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RECOMMENDED BIT PROGRAM:

2

O

BIT SPECIFICATIONS

No. |

“SizE

| 1apc

‘CODE

o DEPTH

ouT

Cuom

HRs'

‘:ROP

Fr/HR

WOB

RPM

16"

117

3060’

45

45

68

40 to
50

80/100

SET 13-3/8” CASING @ 3060’

12-1/4"

FGSS+

5730°

50

95

59

30/40

80/100

SET 10-3/4" CASING @ 5730°

8-1/2"

F10T

7000°

50

140

20

30/45

80/100

Note:

Drilling hrs do not include coring time.
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LOGGING SPECIFICATIONS

CUTTINGS: Every 10’ from surface to TD (If interval below salt is not conventionally
cored, cutting must be sampled every foot.}

Samples of all cuttings must be supplied to the AZ Oil and Gas

Commission.
MUD LOGGER: Epoch—From Spud to TD
DRILLSTEM TEST: Schlumberger
CORES: 3-1/27 60" Full cores below the base of the salt as needed

ELECTRIC LOGGING:

At 3060’ or surface csg pt.
Triple Combo from TD to base of Conductor casing with
VSP & Cement Bond Log

At 5730’ or Protection csg pt. to Base of Surface Pipe
Triple Combo from TD to base of surface casing with LS Sonic & CBL

At 6940’ or TD. To Base of Protection csg

Triple Combo from TD to base of protection casing & VSP




( (

CASING SPECIFICATIONS

CONDUCTOR PIPE: (0’ to 60°)
20" x 0.375" Wall Grade B Line Pipe

SURFACE CASING: (0 TO 3060°)
13-3/8” 68.00 #/ft K-55 HC ERW BTC (New, API, Prime)

PROTECTION CASING: (0’ to 5930°)
10-3/4" 51.00 #/ft J-55 ERW BTC (New , API, Prime)
10-3/4” 51.00 #/ft K-55 HC ERW BTC (New , API, Prime)

Running Instructions:

1. Visually inspect, strap, and number each joint. Compare strap to delivery ticket.

2. Remove thread protectors and clean threads if necessary.

3. Run float shoe and float collar one joint above shoe. Weld float shoe and float collar.

4. Run centralizers 5' above shoe, at float collar, at Ist collar above float collar, and at every other
collar to surface.

5.  Torque to APl recommended values.

6. Use API-HP thread lubricant.

7. Tag bottom and check measurements. Pick up off bottom and circulate at least 1 1/2 casing
volumes or two bottoms up minimum prior to cementing.

8.  Reciprocate casing while circulating and cementing.
9.  Hang string in full tension.

10. WOC 6 hrs. Monitor annulus while WOC.

11. Do 150 sx top job with fresh water cement

NOTE: Do not drill out or test casing for 12-hr minimum after cementing,.

Testing Instructions:

1.  Clean out casing with 8-1/2" bit to float collar.
2. Test casing to 1000 psi for 30 minutes.
Drill FC plus 20' of cement and retest casing to 1000 psi.

e

Drill out rest of shoe joint plus 5' of formation.
Circ hole clean and test shoe to 13 ppg EMW. If shoe fails to test, squeeze and retest.

Rl

P —— el
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CEMENT SPECIFICATIONS

SURFACE CASING:
Casing Size: 13-3/8" Mud Weight: 103 ppg
Hole Size: 16" Fillup: Surface
Depth: 3060' Excess: Caliper plus 15%

Recommended Cement-

Cement Slurry: 1174 sks Premium Lite High Strength FM + 5%
12.50 ppg 2.06 cfisk  11.01 gps water

Top Out Slurry:  CI A + 2% CACL2

Instructions:

1. Reciprocate casing while circulating and cementing

2. Bump plug with 500 psi over circulating pressure.
3. Perform top job using 1" pipe, if necessary.
4. Hold casing in full tension until initial cement set up.
5. 'WOC 6 hrs before cutting csg.
6.  WOC 12 hrs before drilling out.
PROTECTION CASING:
Casing Size: 10-3/4" Mud Weight: 103 PPE
Hole Size: 12 1/4" Fillup: Surface
Depth: 5730 Excess: Caliper plus 15%

Recommended Cement:

Lead Sturry: 289 sacks Premium Lite High Strength FM + 15.7 |bg/sk Sodium Chloride +

0.5% bwoc FL-52
12.50 ppg 223 cffsack 11.59 £ps

Tail Slurry: 360 sacks Premium Lite High Strength FM + 15.7 lbs/sk Sodium Chloride +

0.5% bwoc Fi.-52
13.00 ppg 1.99 cffsack 9.80 gps

bwow Sodium Chioride

T
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CEMENT SPECIFICATIONS
SURFACE CASING:
Casing Size: 13-3/8" Mud Weight: 10.3 ppg
Hole Size: 16" Fillup: Surface
Depth: 3060' Excess: Caliper plus 15%

Recommended Cement:

Cement Slurry: 1174 sks Premium Lite High Strength FM + 5% bwow Sodium Chloride
12.50 ppg 2.06cf/sk  11.01 gps water

Top Out Slurry:  Cl A +2% CACL2

Instructions:
1. Reciprocate casing while circulating and cementing
2. Bump plug with 500 psi over circulating pressure.
3.  Perform top job using 1" pipe, if necessary. \ 7 _
4.  Hold casing in full tension until initial cement set up. : : ' !
{
5. 'WOC 6 hrs before cutting csg.
6.  WOC i2 hrs before drilling out.
PROTECTION CASING: % | '
Casing Size: 10-3/4" Mud Weight: 10.3 ppg
Hole Size: 12 1/4" Fillup: Surface
Depth: 5730 Excess: Caliper plus 15%
Recommended Cement:
Lead Slurry: 289 sacks Premium Lite High Strength FM + 15.7 Ibs/sk Sodium Chloride +
0.5% bwoc FL-52 L -
12.50 ppg 2.23 cffsack  11.59 gps L |
Tail Slurry: 360 sacks Premium Lite High Strength FM + 15.7 1bs/sk Sodium Chloride + : - -
0.5% bwoc FL-52 ' ClTTee—
13.00ppg  1.99cf/sack  9.80 gps | ' P _ fJ |
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WELLHEAD SPECIFICATIONS

13-5/8” 3000# X 13-3/8" SOW casing head with one outlet with 2" 3000 psi ball valve

13-5/8” 3000# X 117 5000 casing head with one outlet with 2 3000 psi gate valve

f:

3 :
: H
i
i 2

4 v
1
i
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State of Arizona
Arizona Geological Survey
416 W. Congress, Suite 100
Tucson, Arizona 85701
(520) '770-3500
MEMORANDUM TO FILE
DATE: October 26, 2001
FROM: Steven L. Rauzi
Oil and Gas Administrator

T TR

SUBJECT: Known and reasonably estimated freshwater aquifers in vicinity of

Copper Eagle’s proposed stratigraphic test located in:

¥
i
1

SE SW Sec. 24, T. 2 N., R. 2 W_, Maricopa County, Permit to Drill #5909

Rick Herther, Basic Data Section, Arizona Department of Water Resources, provided the
following information about the deepest water wells that are registered with the department in the

vicinity of the proposed well.

Sec 24 T 2N _R_2.W. (Most registered to SunCor Development Company)

B(02-02)24bbb, 998 f deep.
B(02-02)24cbb, 1007 ft deep.
B(02-02)24ccc, 1008 ft deep.
B(02-02)24dbb, 956 ft deep.
Plus several monitoring wells less than 100 ft deep.

Sec. 25 T2N R 2 W

B(02-02)25abb, 2000 ft deep, drilled 1966, registered to SunCor Development Company.

Sec 19 T 2N R 1IW

B(02-01)19cbb, 1220 ft deep, drilled 1954, registered to SunCor Development Company.

Copper Eagle’s proposal to set 13 3/8" surface casing from the surface to the top of the salt or
3000" will be sufficient to protect the surface waters and all other reasonably estimated aquifers in

the vicinity of the proposed well.
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PERMIT TO DRILL

This constitutes the permission and authority from the

OIiL AND GAS CONSERVATION COMMISSION,
STATE OF ARIZONA,

To: COPPER EAGLE GAS STORAGE LLC

{QPERATOR)
to drill 2 well to be known as

SUNCOR DEVELOPMENT #1-24

(WELL NAME)

Section, Township and Range is dedicated to this well.

in full compliance with all applicable laws, statutes, rules and regulations of the State of Arizona.

Issued this 51 dayof OCTOBER JAFgL_2001,

OIL AND GAS CONSERVATION COMMISSION

By ?Z’Mw oo ﬁ’s-'»z;/—’

located ) 33G FT PWL & 330 FT FSL.
Section___ 2% _ Township___ 28 __Range. 2V ____MARICOPA County, Arizona.
The N/A of said

Said well is 1o be drilled substantially as outlined in the attached Application and must be drilled

A ESTINE-DIRECTOR

O1L & GAS ADMINISTRATOR

PERMIT 1119175
State of Arizona
RECEIPT NO. 3111 Oil & Gas Conservation Commission

. P . .
A.P.J. NO. 02-013-20027 ermit to Dﬂ"

FORM NO. 27

SANPLES AND COPIES GF ALL TEST REPCRTS AND

LOGS ARE REQUIRED PURSUANT TO A.A.C. R1Z.7-121

'
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13186775515 Y-136 P.002/003 F-424

Det-28-2001 12:27pm Erom-Crystal Gas Stnrage Inc.
(%men oo WELL O

APPLICATION TO DREC ¥4

NAME OF COMPANY OR OPERATOR

-

Copper Eagle Gas Storage, LLC

Addrass Chy - Simle Phone Number {
400 wWorth 5th Street Phoenix AZ {(602) 250-3109 ’
Drdling Conlracior H
Nabors Drilling USA Incorporated !

Address 3919 Rosedale Hwy.., pakersfield, CA 93308
DESCRIPTION OF WELL AND LEASE

: ' P
| i Fadera), Stale or Indian Lanse Numbaer, o fesfesse, name-olicover Wall number ElwolbW ’
Suncor Develcopment Co. 21-24 |
Henraut distance from propossd tocafian fo propetty or lsase Fine: Disiance from pmaoud Tocafion 1o neareat difing, completed or applbdlor . -
wal on the samsa
330 et N/A fost
Narmbet of ncras in lagse Hurnber of wals on lssaa, Including this well, completed In or drifing 1o this teservol:
—4o-acres WA NA 1
1f lesea purchased il ons of more wells Mame . Address
drilled, whom purchased:
; N/A
‘: Well Socstion @h. footegs from sscton ines) Saction - lovmihlp - Rnge of block and survey Dedicstion iA.A.c. R12-1-1ﬂ4(A)(3)]
¢ 330' FWL & 330°' ¥SL Sec 24 - T2N - R2W N
Fakd and 1aservolr (f wiicat, co siale) Couniy

gtratigraphic test Maricopa

Dislanos in miles and diesciion from nearssl 10wn of posi oflice

Proposed depth: Rotery or table tooks Agpproxirrste dats work Wil gisrt

7.500 feet Rotary November 26, 2001

3 : mondateive _Attached Orgentzation Report Filing Fee of $25.00
i . : Ameur! $10,000.00 On fls Orsitached__ XX Altgched XX
: Remarks

i ) b’w )
- CERTIFICATE: |, tha undarsigned, under the panaily of parjury, state that | am the General Manaderg of the
and thal | am authorized by said compeny to make this repert; and that this

q . Copper Eagle Gas Storage, LLC (company),
~ 0.
' J 7 raport was prepsred under my wsupsrvision and direction and that the facts stated tharein gre trye, comrect and complclo i the best of my knowladgs.

APl # O2-013-20027

Signature Matt Ré;.d

sgtenasims 10/38 20 -
Artrona oodagi-! Suvey Date
41. W, Oﬁg’ 1315 .
Parmit Number: 209 STATE OF ARIZONA ° ‘
appeovatoate: ___ LO0=3(-Of __ _ OlL & GAS CONSERVATION COMMISSION
Approvad By: S ;/W . IQ el Application to Drill or Re-snlar
NOTICE: Balote sending In fhis form be sure thal you have tven a¥l nformation File Two Coples
requested. Much unnscesasry comespondsnce thus be avolded. Form No. 3

{Complete Revarss Sida)
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Oct-28-2001 12:27pm

1. Opetrator shati outline on the plat the ac
stratigraphic test and exempt from t

5 A registered surveyor shall show on the plat the loca

3. ALL DISTANGES SHOWN ON THE PLAT MUSTB

4. s tha operator the only owner i
guncor is the owner an

5. |ftha answer to guestion four is "no”, have the interests of a
\f answer s “yss", give type of consolldation

From-Crystal Gas Storage, lInc.
{:Je dedicated to the well In compliance with
he spacing rules as per
tion of the well and cerify this information In the spaca provided.

13186775515

£8

n the dedicated acreage outlined on the plat befow? . YES X
d a member of the Copper Eagle Gas Storage, LLC.

1l owners been consolidated by communktization agreems

7-136 P.003/003 F-424

E FROM THE OUTER BOUNDARIES OF THE SECTION.

2 R12-7-107. This is a
RI2 - 7 - 128B.
NO
nt or otherwisa?

YES NO
g. Iftha answer to quastion four Is "no”, list ali the owners and their respective interests below:
Cwner Land Dascription j
sunCor Development Company Agriculturial / Suw Cor feE. FEO{’E/&T)’
F

Sec z4 -~

T2N - R2W

knowladge and beflel.

W@Z?

CERTIFICATION

I hereby cerify that the Information above
Is true and complate to the bestof my -

‘Nams
Matt Reid

Position
Gensral Manager

Company Copper Eagle
Gasg Storage, LLC

Date

Ocetober 29, 2001

on the plat was

Proposed

o

SunCor Dedelopment #1-24
330! FWL & 330' FSL

0 33 580 990

Date Surv \‘LI:_'{I‘Z‘,

Q¥ 0/

1 heraby cerilfy that tha wel! iocation shown
plotted from Neld notes of
e by me or under my

e is true and

gy

Registered Land Surveyor

1320 1850 1980 2NG 2840

Ceartificata No. f S- /é 5}7&
PROPOSED CASING PROGRAM )
i;i of Casing Waeight Grade & Type Tep Bottom °* Cementing Depths Sacks Cement Type
2 o944 B - 0* 60! 0 ~ 60°' Redi-Mix -
P 3,/’3“ g?_: EK-55 HC 0! 3060"* 0 ~ 3060" 1174 sks Prem
J«~55 & [ ! - :
= €240 0 6940"' 6?9 sks Prem.
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MAX 75— 1070—-00042
WA

\
\&,
DAV
Oy -
AL
“\2
\
| \

\

LANE

\ g ‘rizona Public Service Company -~

SURVEY NOTES

P.E. SW 1/4 SEC.Z24T INg 2ZW
CATE _10/29/01

CREW UBBEN—FQLLOCK

SCALE 17=200"

\ s00.00

\

_ \

i \
\

-~ 330.00 —
)
)
| # {
A
'59)

4

COTTON

330.00

\ JELEV.=

T~

CENTER
TEST SITE

1063.98

500.00

~
.
\\
il 6\..' i
Co~= SEC 24

| WELL SITE

ey

- \ “INDIAN

S~ SW COR
SEC 24

SCHOOL RD <
-~ ~o

WELL
SIE




MAX
WA.

("“:rizona Public Service Company (\

SURVEY NOTES

I

|

SEC 24

75--1070—00042 P.E. SW 1/4 SEC 24T 2Nr 2ZW
DATE _10/29/01 CREW: UBBEN—POLLOCK
W. 1/4 COR
/ SEC 24
WELL
] SITE
\
\ SCALE 1"=200"
——— \
\ s
A
ALY
RS
[a+] (D=
\Z
\\
Ly \
< \ sp0.00
3 \
\
\ CENTER
\ TEST SITE
\ /Fev. o
z 330,00 N 1063.98 |3
N ~ ~ B
Q) AV ~._
© 6'1’% o 3 T—_S
<
279> 8 S, s 12
/ B EDNNG PN COR
€5~ SEC 24
han
| WELL SITE ~.4.
INDIAN SCHOOL RD ~.
~o
SW COR WELL
SIE
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RECEIPT  Dae Ocfober3i 357"  wo. 3111
e .Received From Pranacle West ‘

Address 408 N 54 ST, Phoenix AZ

| Tiwenty £ove aad Zn ————Bollars $.25-08
For Ffﬁ‘n'f ‘f‘ec Lo ?kl-mr‘{' # 70?_ 1

ACCOUNT - HOW PAID

AMT. OF
ACCOUNT Cash

AMT. PAD CHECY 2{ 'JD‘ .
B\ RS } Gapez By. SZZ‘M\_L . /e ol
8KB06 Radifprm

- voeme B e LR b P

be waw B ATRRANG SUS TOWLEETET - I




i

i
Oct-17-2001 04:4Zpa From-Crystal Gas Stgea<e, lnc. 13186775515 T-116  P.002/003  F-35)
tﬂ: WML Y e Wi %
i
i
Fuil Namas af tha Cofripany, Ocganization, or Individual 3{
Copper Eagle Gas Storage; LLC - ‘
Mailing Address and FPhona Number )
400 N. 5th Street, MS 8974, Phoenix, AZ 85004 602-250-3109
Plan of Organization {State whether arganization is a corporation, joint stock ascociation, fiem or partnership, of individual
Limited Liability Company
Purpose of Organization {State type of business in which engaged)
Underground Gas Storage
| a warganiztion, give name and addreas of pravious urganization
Not Applicable
If a foraign corporation, give (2) Name and maiing addrass of staly agent (3) Oate of permit to do business in state
(1) State where incorparated Corporation Trust Center
1209 Orange Street
Delaware wilmington, DE 19801 9/06/01
Principal Officers l:;':-mm (i partnership) TIE MAILING ADDRESS
13
4 0 W, 5eh Btreet; WS 8973
Matt Reid General Manager Phoenix, AZ 85004
DIRECTORS NAME MAILING ADDRESS
A _ Jeffery A. Ballew - 401 Edwards St., Ste. 1300, Shreveport, LA 71120 :
curt E. Brechtel 400 N. 5th St., 9th Fl.. Phoenix, AZ 85004
pavid L. Hayden 401 Edwards St., Ste. 1300, Shreveport, LA 71120
_ Matthew J. Reid 400 N. 5th St., 9th Fl., Phoenix, AZ 85004
o~ - -
CERTIFICATE: |, the undorsigned, under the ponsity of perjry, state that | emtne __Ceneral Managor of the o . |
__ Copper Eagle Gas Storages LLC {comperry), and that | sm suthorized by said company to maka this report; and that this , o
nponmmpmdmderwwp-wbionmmwmmmnmwmﬁmmmmm:ﬁmmm, : AR
@ lofzif200 %
. Oate . : P 0
N STATE OF ARIZONA
OIL & GAS CONSERVATION COMMISSION
Mail complated form to:
©Oll and Gas Program Administrator Organization Report
Arizona Geolcgical Survey File One Copy
418 W, Congress., 1100 Form No. 1

Tueson, AZ 85701




e

PERFORMANCE BOND
KNOW ALL MEN BY THESE PRESENTS

Rond Saridl No. 929224112,

Trarwe: . Copper Eagle Gas Storage LLC

of the County of _Maricopa ~_inthe St of Arizona

o2 princiosl, and Continental C;a‘sualty Company

of _ Harfford, Connecticut :

: AUTHORIZED TO DO BUSINGSS WITHIN THE STATE OF ARIZONA.
24 urety, arv held and firmly bound unta tha Snts of Arizons and the Qil end Qs Consrvetion Commistion, hertinafur raterred
2 d Dollars and No/100_($10,000.00
tawfyl money of the Uniped Statss, for which prymant, well and truly to mada, we Dind ounelves, snd sach ©
our halry, SxICUTOrS, SV INISTTATON OF MEOORON. Ind anigas joindy wnd soverally, firmly by theea presents.

The conditions of this ebiigation ere that, wheras the shove bounden principal proposss 1o drill » well oF weks far Gil, gas or foati-
graphic purpasts in and upon the follewing deseribed (evd situated within the State, to-wit:

Mo 227

(Mo e wnd an Blankal Boad OF For #chsa well

NOW. THEREFORG, it the above baunden Principal ehal! camply with afl the provisions of the Laws of this Stets and the ruies.
ragulations and orders of the Commimion, sspecially with referencs to the raquirements of A.R.8. § 27-516, previding for tha proper
drilling, casing and gluguind of said wall or weli, and filing with ths Ot and Goas Comerustion Commisiion &l notices end records
walired by WS Corambaion, ™an i tha svent wid well or wslls 3o not produss ol or gis in commercial qusntitisy, of Cease o
pracuze oll of gas In commercisl quantities, this ebiigation s void: otherwlie 1t shall remain in hutl foree and etfec.

Whengver the shail be, snd declered by the Of and Gis Consénvation Commirtion in violation af the Laws of this St
and thi roles, ragulztions and orders of the Commission, tha turety shail prompdy:

1. Remedy the siclatian by its own sffons, or

2. Obmin 8 bid or Dide for submiasion to the Commission to remedy e vidlation, Snd upon determination by the Commimion snc
the Sursty of the lewers recponalble bidder, srrengs for o CONIACT DOTWENN miEh bidder and the Commiion, and Make aveiisdit
i work progremss sutficisnt funds to pey ¥e coat of remedylng the violation: but not sxceeding, inchuding other COST anQ
Semage for which the srwiy may be lizble herauncr, the amount ast forth in tha firss parsgraph hereof,

LiaBillty under this Bond may net by terminetad without weitten permission of this Commimien.
WITNESS our hands and ssak, this ___24th day of Qctober, 2001

Copper Eagle Gas Storage LLC
By: Wm iz ;

Principy

asy of _Oclober, 2001
j ; Company
QW SETY
Lofi L. Dawson, Attorney-in-Fact i

o
. LRt 8 e e tan STt
{11 he principnl it & e DORH houil e Sxacuted by 1 duly svthorized alfioers, with the wal of the corpormion sHla

WITNESS cur hencs and weeh, this _ 230

ety swnauton this i ognert, Gy of SXWIrnEY T @TRST evidinzs of WTRSTITY Mt Ccsswnpuny Tho bondl) . Wnes sincin o
Cuts O-3(~0f STATE OF ARIZONA {
STATS OF ARIZONA OIL & QAB CONSERVATION COMMISSION '

OJL B GAS CONSERVATION COMMISSION . ':M ) :

) 5‘2/ (. - e Twen Conim !

BY: W Porm Ne, 2 :

Purmie N--_._?Qi__




POWER OF ATTORNEY APPOINTING INDIVIDUAL AﬁORNEY-IN-FACT

Know All Men By These Presents, That Continental Casualty Company, National Fire Insurance Company of Hartford, and American
Casualty Company of Reading, Pennsyivania {herein called “the CNA Companies”), are duly organized and existing corporations having
thair principal offices in the City of Chicago, and State of lllinois, and that they do by virtue of the signatures and seals herein affixed hereby
make, constitute and appoint

Mikal F. Cronin, Steven E. Minard, Michael D. Specht, William A. Ames. Deborah K. Anderson, Lor L. Dawson, Individually

of Phoenix, Arizona

their true and lawful Attomey{s)}-in-Fact with full power and authority hereby conferred to sign, seal and execute for and on their behaif

bonds, undertakings and other obligatory instruments of similar niature
— In Unlimited Amounds ---

and 1o bind them thereby as fully and fo the same extent as if such instruments were signed by a duly authorized officer of their corporations
and all the acls of said Attomey, pursuant to the autherity hereby given is hereby ratified and confirmed.

This Pawer of Attormey is made and executed pursuant to and by authority of the By-Law and Resolutions, printed on the reverse
hereof, duly adopted, as indicated, by the Boards of Directors of the corporations.

In Witness Whereof, the CNA Companies have caused these presenis to be signed by their Vice President and their corporate seals to
be hereto affixed on this 28th day of Jung, 2001.

Continenlat Casualty Company
National Fire Insurance Company of Hartford
American Casuatly Company of Reading, Pennsylvania

sty [desfr

Michael Gengler Group Vice President

State of lilincis, County of Cook, ss:

On this 28th day of June, 2001, before me personally came Michae! Gengler to me known, who, being by me duly swom, did depose and
say: that he resides in the City of Chicago, State of linols; that he is a Group Vice President of Continental Casualty Company, National Fire
tnsurance Company of Hartford, and American Casualty Company of Reading, Pennsylvania described in and which executed the above
instrument; that he knows the seals of said corporations; that the seals affixed to the said instrument are such corporate seals; that they were
so affixed pursuant to authority given by the Boards of Directors of said corporations and that he signed his name therelo pursuant to like
authority, and acknowledges same to be the act and deed of said corporations.

e N

My Commission Expires September 17, 2001 Diane Faulkner Notary Public

>
L d
»

21121 L]

-
-

" “OFFICIAL SEAL"
Hictary Publie, State of MEncia
H Ny Commiation Fxpiras 9/1710%

%
:
%

CERTIFICATE
[, Mary A. Ribikawskis, Assistanl Secretary of Continental Casualty Cornpany, National Fire Insurance Company of Hartford, and American
Casualty Company of Reading, Pennsylvania do hereby certify that the Power of Attomey herein above set forth is still in force, and further
certify that the By-Law and Resolution of the Board of Directors of the corporations printed on the reyers hereof is still in force. In testimony
whereof | have h?&l’m subscribed my name and affixed the seal of the said corporations this ;é f%" day of
£

00/

Continental Casually Company
National Fire Insurance Company of Hartford
American Casualty Company of Reading, Pennsylvania

M%QW

R Mary A. RIDKGWSKis RSt Secroary
(Rev. 1/23/01) e

e e LY
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Authorizing By-Laws and Resolution

ADOPTED BY THE BOARD OF DIRECTORS OF CONTINENTAL CASUALTY COMPANY:

This Power of Altorney is made and executed pursuant to and by authority of the following By-Law duly adopted by the Board of
Directors of the Company.
“particle IX—Execution of Documents

Section 3. Appaintment of Attomay-in-fact. The Chairman of the Board of Directors, the President or any Executive, Senior or
Group Vice President may, from time to time, appoint by written certificates attorneys-in-fact to act in bekalf of the Company in the
execution of policies of insurance, bonds, undertakings and other obligatory instruments of like nature. Such attorneys-in-fact, subject to
the limitations sat forth in their respective certificates of authority, shall have full power to bind the Company by their signature and
execution of any such instruments and te attach the seal of the Company thereto. The Chairman of the Board of Directors, the
President or any Executive, Senior ar Group Vice President or the Board of Direclors, may, at any time, revoke all power and authority
previously given to any attomey-in-fact.”

This Power of Attorney is signed and sealed by facsimile under and by the authority of the following Resolution adopted by the Board of
Directors of the Company at a meeting duly cailed and held on the 17th day of February, 1893.

“Resolved, that the signature of the President or any Executive, Senior or Group Vice President and the seal of the Company may
be affixed by facsimile on any power of attorney granted pursuant to Section 3 of Arlicte 1X of the By-Laws, and the signature of the
Secretary or an Assistant Secretary and the seal of the Company may be affixed by facsimile to any ceriificate of any such power and
: any power or certificate bearing such facsimile signature and seal shail be valid and binding on the Company. Any such power so
i executed and sealed and certified by certificate so executed and sealed shall, with respect to any bond or undertaking to which it is
attached, continue to be valid and binding on the Company.”

ADOPTED BY THE BOARD OF DIRECTORS OF AMERICAN CASUALTY COMPANY OF READING, PENNSYLVANIA:

This Power of Attomey is made and executed pursuant to and by authority of the following By-Law duly adopied by the Board of
Directors of the Company.
“Article VI—Execution of Obligations and Appointment of Attorney-in-Fact

Seclion 2. Appointment of Attorney-in-fact, The Chairman of the Board of Direttors, the President or any Executive, Senior or
Group Vice President may, from time to fime, appoint by written certificates attorneys-in-fact to act in behalf of the Company in the
execution of palicies of insurance, bonds, undertakings and other obligatory instruments of like nature. Such attomeys-in-fact, subject to
the limitations set forth in their respective certificates of authority, shalf have full power to bind the Company by their signature and
execution of any such instruments and to aftach the seal of the Company thereto. The President or any Executive, Senior or Group Vice
President may at any time revoke all power and authority previously given to any attorney-in-fact.”

This Power of Attorney is signed and sealed by facsimile under and by the authority of the folfowing Resolution adopted by the Board of
Direciors of the Cormpany at a meeting duly called and he!d on the 17th day of February, 1993.

"Resolved, that the signature of the President or any Executive, Senior or Group Vice President and the seal of the Company may
be affixed by facsimile on any power of attomey granted pursuant fo Section 2 of Article VI of the Byv-Laws, and the signature of the
Secretary or an Assistant Secretary and the seal of the Company may be affixed by facsimile to any certificate of any such power and
any power or certificate bearing such facsimile signature and seal shall be valid and binding on the Company. Any such power so
execuied and sealed and cerlified by certificate so executed and sealed shall, with respect to any bond or undertaking to which it is
aitached, continue to be valid and binding on the Company.”

RN
i _‘\ ADOPTED BY THE BOARD OF DIRECTORS OF NATIONAL FIRE INSURANCE COMPANY OF HARTFORBD:

This Power of Attorney is made and executed pursuant to and by authority of the following Resolution duly adopted on February 17,
% 1993 by the Board of Directors of the Company.

"RESOLVED: That the President, an Executive Vice President, or any Senior or Group Vice President of the Carporation may, from
time to time, appoint, by written certificates, Attomeys-in-Fact to act in behalf of the Corporation in the execution of policies of insurance,
bonds, undertakings and other obligatory instruments of like nature. Such Attorney-in-Fact, subject to the limitations set forth in their
respective certificates of authority, shall have full power to bind the Corpoiation by their signature and execution of any such instrument
and to atlach the seal of the Corporation thereto. The President, an Executive Vice President, any Senior or Group Vice President or
the Board of Cireclors may at any time revoke all power and authority previously given to any Attorney-in-Fact”

o

)
s

This Power of Attorney is signed and sealed by facsimile under and by the authoﬁij of the foliowing Resolulion adopted by the Board of
Directors of the Company at a meetiing duly called and held on the 17th day of Februvary, 1993:- l o
P :

of the Corporation may be affixed by facsimile on any power of attorney granted pursuint id the Resolution adopted by this Board of
Directors on February 17, 1993 and the signature of a Secretary or an Assisfant Secretary and the Sea! of the Corporation may be
affixed by facsimile to any certificate of any such power, and any power or cerfificate bearing such facsimile signature and seal shall be
valid and binding on the Corporation. Any such power so executed and sealed and cerfified by cériificate so executed and sealed, shail

’ B - A -
\J *RESOLVED: That the signature of the President, an Executive Vice Ffrésidem of anv Senjor or Group Vice President and the sea!
with respect to any bond or underiaking to which it is altached, continue o be valid and binding on the Corporation.”

A s St

-







Copper Eagie Gas Storage LLC

Suncor Development #1-24 -

ﬂ Step Rate Test #1 + Falloff (5380 - 6062 ft)

0.5 days
: Steps Rate Rate Duration | Cum. Volume
(gpm) {bpm) (min) {bbi}
1 20 05 30 14
2 40 1.0 30 43
3 80 19 30 100 !
4 160 38 30 214 '
5 240 57 30 386
6 320 7.6 30 614
7 400 9.5 30 900 ;
Falloff 0 0.0 a20] 900 f

/W Step Rate Test #2 + Extended Injection + Falloff (5157 - 5062 ft)
2.5 days
Steps Rate Rate Duration | Cum. Volume #‘
(gpm) (bpm) {min) {bbi)
1 20 0.5 30 14
2 40 1.0 30 43 :
3 80 1.9 30 100 !
4 160 3.8 30 214
* 5 240 57 30 386 ! o
6 320 7.6 30 614 Do e
7 400 9.5 30 900 L
Extended Inj. 150 36 1230 5293
Falloff 0 0.0 2169 5293

Nofe:
~The extended injection rate could be increased if brine is available.

-Bottom hole and surface pressures should be recorded.
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|
BJ Services JobMaster Pragram Version 2.6081
Job Number: 24381012¢
u Customer: Brammer Engineering

Well Name: Copper Eagle-Suncor Deve! #1.24 .
. . fnjection Test )
1500— 5 e e 5
. I .._,.. w Shut Down -~ -

\ ; N
3 - i - Open Tool : ,,/ -
L |~ Pressure Test T.z_wm N ki N
bR, - e _" \,.‘ . .,- .*. . %E-i..&..
o 4 I | : o 4 ﬁ_wr% P B ]
| 3 H - ' i

,m L L - Load Work %i g mwmmam Test 4.0 Bbls/mini E

R 1141+ S T % | O

| _
oo A u m - __ N . ! _...-...~.
_¢ - | & g3 _ TP E
| | f;ﬂ X ,w % L | | ~ Resume Test 2.0 Bbis./min ” _ - M‘
, j - W , _ - Set Packer | .. ~ ) w
h D i . P ; R
,_ iy i MZl SR Ll B w,.._«.h.f...s. L e U \v
. i~ - Resume Test 1.0 Bbis./min -
; —_ ; ; .
f 500 ahE [\ee? ! : _ wl\;se)/\/ m :*
k. 1 ,-___ D _ : | )
D o) (0 N S Mo
% * - _5 _u It«:\.i\.lc}\li:lci\\{.....!\!.._ ﬂ\\l\ T I
| - ) ~ . -
i ; . * i ! -

! w K : . I
.0 ] ij : : -
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| 0 50 | 100 110
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BJ Services JobMaster Program Version 2.60B1
Job Number: 243810128

Customer:  Brammer Engineering
Well Name; Copper Fagie-Suncor Devel #t1.24 .

b

Injection Test

|
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\
L ppen Tool :

Pressure TestLines

'

mmmr«nm Test 4.0 Bblsimin -

4

4

i~ Load Work String

FLOW 1+2 {(bpm)

- ,:-..:...A.,.. - .ht“i. -y =t
. I

;- Resume Test 1.0 Bols.fmin
|

. T

4 i Uves -

Shut Down ~

...,/
H . ._.A,..mp .,,...

I Resume Test 2.0 Bbls./min
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_ FIELD REPORT ‘r\rps OF SERVICE DATE DISTRICT Pegs
"SCNU".‘béTEf- - STEP RATE TEST 31-JAN-2002 |HOBBS 1 of 2
“WELL CWNER: COPPER SAGLE GAS STORAGE SERVICE URDER NUMBER: 7960585
REBORTS ANDRESS: 33 TEXAS STREET / SULTE 425 / SHREVEPORT, LA 71101-5313 ATTN:COPPER EAGLE GAS STORAGE
WELL NAME & NO.: SUNCOR DEVELOPMENT 1-24 FIELD: LUKE-GLENDALE LEASE:
LOCATION: 3305[x330WL COUNTY: MARICOPA STATE: ARIZONE
TEST NG, BRT #1 ) TEST INTERVAL FROM 5350 FT T0 6052 FT = 562  FT
_ SURFACE DATA EQUIPMENT SEQUEHNCE
DESCRIPTICN DATE TIME OF DAY| PRESSURE | COMPONENTS on D LENCTE | DEPTH
RE-SET PACKER 31-JAN 21:57 PUMP-IN SWEDGE
PUMP PRESSURE 22:09 DRILL PIPE (36.5H} 4.50 |3.826 |4852. 4852
SURFACE SHUT-IN 01-FER 01:48 HEAVY WEIGHT DRILL PIPE (41L#} [4.50 [2.7850 |516.9  |5369
SHUT-IN POINT 10:01 CROSS OVER SUR 5.0625 |2.6875 [1.45 5370
J-CIRC. VALVE 5.3125 l2.6875 |a.s5 5375
RESETABLE PIP PACKER 6.4 |2-375 |5.00 5380
PIP BOTTOM ASSEMBLY 0.4 |2.375 3.6 5384
CROSS OVER SUB 5.25 12.9375 |2.00 5386
CROSS OVER SUS 6.9375 |2.9375 Ja.96 5387
CROSS OVZR SUB 6.375 [3.00 |2.00 5389
PERFORATED ANCHOR 5.5 3,000 [13.980 lsa03
INSIDE RECORDER CARRIER 5.75 |2.500 |[6.72 5409
e INSIDE RECORDSR CARPIER 5.75 |2.78s {5.52 5415
L~ \ PERFORATED ANCHUR 5.75 3.ooe |2.00 5416
/ ] OUTSIDE RECORDER CARRIZR 5.75 |2.250 [6.94 5423
YA W |
// (. I\ {//\ I//
[ { /
\ /
\ i
N—
RECOVERY DESCRIFPTION PEET EBLS O1L GRAVITY RESISTIVITY CHLORIDES

SERVICE ORDER NUMBER:

7960585

SCHI.UMBERGER ENGINEER/TECHNICIRN
KIRK BEASLEY
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‘ _ FIELD REPORT [F:pe OF SERVICE DATE DISTRICT Fase
S.Ch_li-i@g[gef ) STEP RATE TEST 31-JAN-2002 |HOBAS 2 of 2
- INSTRURMENT DATA MUD DATA

INSTRUMENT WO.|WISR-995 |WISR-1762 |WISR-378 MUD TYPE BRINE MOD WT 9.3 $/gal
CAPACITY | PSIG) | 20000 20000 20000 VISCOSITY 34 WATER LOSS 6 cc
DEPTH 5403 5423 5415 RESISTIVITY: OF MUD @ oF
INGIDE-OUTSIDE|IN ouT N RESISTIVITY: OF FILTRATE 0.135 @ 70 oF
CLOCK CAD ELECTRONIC| ELECTRONIC | ELECTRONIC CHLORIDES 32000 PEM
TEMDERATURE °F|157 158 H2S DURING TEST PEM

I. HYD. PSIG}2B06 2809 WELL BORE DATA

I. FLOW  PSIG|2442-3379 |2445-3385 FORMATION TESTED

1.5.1.  PSIG|22s8 2263 NET PRODUCTIVE INTERVAL ft EST. POROSITY %
2nd FLOW PSIG ELEVATION 1064 £t DEPTH MEASURED FROM GL

2nd §.I. DPSIQ TOTAL MEASURED DEPTH 6052/6052 £t
F. FLOW PSIG 0 H SIZE 12.25  in

F.5.1.  DSIG CASING SIZE 13.375 / 12.415

F. HyD. PSIG{3078 3083 LINER SIZE

PERE INTERVAL FROM fe  TO e
SHOT DENSITY
COSHION LENGTH AMOUNT SURFACE PRESS BOTTOM CHOKE SIZE
NONE
SAMPLER DATA
RECOVERY RESISTIVITY CHMLORIDES

cAS C.F.| RECOVERED WATER a deg F PPM

OIL C.C.| RECOVERED MUD @ deg F

WATER C.C.| REC.MOD FILTRATE Y deg F PEM

MED c.c.| pIT MUD @ deg F

GRAVITY °API  °F) PIT MUD FILTRATE @ deg ¥ BEM

GOR C.F./BAL| SAMPLER PRESSURE

REMARKS :

STEP RATE TEST #1.

THANK ¥YOU FOR USING SCHLUMBERGER.

SERVICE ORDER WUMBER:

7960585

SCHLUMBERGER ENGINEEZR/TECHNICIAN
KIRK BEASLEY

R I P R R i
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COPPER EAGLE GAS STORAGE

SUNCOR DEVELOPMENT 1-24
TOOL STRING SCHEMATIC

N e DG -4

=

UBOUO"

o0 & ¢ O

=

o 60 300
oo @ @0

TOOL DESCRIPTION 0D D LENGTH DEPTH
PLUMP-IN SWEDGE 0
DRILL PIPE (16.6#) 4.50 3.826 4852. 4852
HEAVY WEIGHT DRILL PIPE {41%) 4.50 2.7850 516.¢ 3368.9
CROSS OVER SUB 6.0625 2.6875 .45 5370.35
J-CiRC. VALVE 5.3125 2.6875 4.65 3375
RESETABLE PIP PACKER 10.4 2375 5.00 5380
PP BOTTOM ASSEMBLY i0.4 2.3.75 3.6 5383.6
CROSS OVER SUB 6.25 2.9375 2.00 5385.6
CROSS OVER SUB 6.9375 2.9375 0.96 5386.56
CROSS QVER SUB 6.375?" 2.00 2.00 >388.56
PERFORATED ANCHOR 5.75 3.000 12.98 5402.54
MSIDE RECORDER CARRIER 5.75 2.500 6.74 5469.28
INSIDE RECORDER CARRIER 5.75 2.785 5.52 5414.8
PERFCORATED ANCHOR 5.75 3.000 1.00 5415.8

OUTSIDE RECORDER CARRIER

542274




REPORT NOQ.
7960585 S T

PRGE NO. i

TEST DATE:
31-JAN-2002

Schlumberger Testing Data Report
Pressure Data RBeport

AR

j-SChlumﬁergeﬁf

COMPANY: COPPER EAGLE GAS STORAGE

WELL: SUNCOR DEVELOPMENT 1-2u4

TEST IDENTIFICATION

WELL LOCATION

Test Type creeercnvncsnacesnss STEP RATE TEST |Field . iccciinnncnnenninsnes LUKE-GLENDALE
Test NO. i eceavnnsssnnranans SAT =1 CoOUNtY vaenmeerranoncasnaonanss MRRICOFA
Formation ... eercconanmmanncans GEAEL o v e mm e e e ARIZONR
Test Interval i) ... uianan 5380 to 6052 Sec/Twn/Rng . ....x. eeenaaaaas 3305Lx330HL
Depth Beference ... ::cca2s023 GL Elevation [(ft) ...esecvezeseaas 1064

HOLE CONDITIONS MUD PROPERTIES

Total Depth MD/7TVD) (+L) . B0O52/6052 Mud TYDE covnensnasaranarsnsse BRINE

Hole Size {in} ...eveseecensnnsss 12.25 Mud HWaight (Ib/gall .......... 9.3
Casing/Liner 1.D. f{in) ....... 13.375 / 12.41|Mud Besistivity (ohm.m) ......

Pert'd IntervalsNet Pay (£1).. Filtrats Resistivity (ohm.m}.. 0.135 © 70F
Shot Density/Diameter (in) Filtrete Chlorides (ppm) ..... 32000

INITIAL TEST CONDITIONS

initial Hydrostatic (peil)

TEST STRING CONFIGURATION
Pipe Length (#t)/1.D. fir) ... 5368 / 2.7850

Gas Cushion Tupe _..........-. Collar Length (£8)/71.0. (in).. O / 2.7850
Surfase Pressure (psi) ....... Packer Oepths (ft) ........0x- 5380,
Liquid Cushion Twpe .......-w- Bottomhole Choke Size {in) ...
Cushion Length {ft) .......... Gauge Depth (£t} /Type . ....... 5ugg9 /WTSR-5885
NET PIPE RECOVERT NET SAMPLE CHAMBER RECOVERY

Volume Fluid Type Properties Valume Fluid Type Propertizs

Distance to an Rnomaly (£f)
Radiue of Inuestigation (%) ..
Potentiometric Surface [Ft) ..

COMMENTS:

Pressure: {GOR:0 -JCLH:G
[NTERPRETATION RESULTS ROCK/FLUID/WELLBORE PROPERTIES
Model of Behavier ........._... 0il Density (deg. BPI) .. .....
Fluid Type Used for Analysis.. Baasic Solids (4} ....veravnovn
Reservoir Pressure [(psi)l ..... Gag Gravity .......-ucenman-an
Transmissibility (md.fit/cp] GOR {sc#/5TB] ..v-vcrvromnncns
Effactive Permeability (mdl .. Water Cut (#) ....cvvvnnnnno.s
Skin Factor/Damage Batio ..... Viscosity fcp)l ..v.evcenrnnens
Storativity Ratio, Omega ..... Total Compressibility (1/psil.
Interporos.Flow Coef.,Lambda.. Porosity (£} .oeeenoncnrananes

Beseruoir Temparature {F) .... 157
Form.Vol.Factor {bbl/STBl ....

PRODUCT LON RATE DURING TEST: Data Report

STEP BATE TEST =1. THANK YOU FOR USING SCHLUMBERGER.

© 1980

SCHLUMBERGER




WELL 7E51 INTERFRE

CLIENT : COPPER ER

DISTRICT:HOBBS

ENGINEER: KIRK BEASLET

Tﬂ?g;ﬁ SEPOAT =5 7060585 FAGE: 2,
GLE GAS STORAGE 5 _FEB-wx
FTELD: LURKE-GLENDALE
SEQUENCE OF EVENTS ZONE :

WELL =SUNCOR 1-24
LOCAT I0N: 3305L=330HL

DESCRIPTION

ET

RE—SET PACKER
PUMP PRESSURE
SURFACE SHUT-IN

SHUT-IN POINT

BHP WHP
(PSIA (PSIG)

1!

]
5CHLUMBERGER
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CLIENT : COPPER EAGLE CAS STORAGE

HWELL TEST INTERPHETRTID& REFORT =:7360585

FAGE: 12,
2-FEB-»x

REGION :CENTRAL

BRSE +MIDLAND
ENGINEER: KIRK BERSLEY

DISTRICT:HOBBS DISTRIBUTION OF REPORTS ZONE

FIELD: LUKE-GLENDALE
WELL :SUNCOR 1-24
LOCAT ION: 3385t x330WL

SCHLUMBERGER has sent copies of this report to the following:

BRAMMER ENGINEERING

333 TEXRS STREET

SUITE 425

SHREVEPORT, LA 71101

Attn: COPPER EAGLE GRS STORAGE
{ 2 copies)

Rry interpretations ar recommendations are cpinions and necessarily
based on inferences and empirical facters and assumptions, which

are not infallible. Accordingly, Schilumberger
cannot and does not warrant the accuracy
interpretation or measurement. Under no
intepretation or mefsurement be relied

tFlopetrol Jahnston)
‘of correctness of any
circumstances should any
upon as the sole basis for

any drilling, completion, well t{reatment or production decision or

any procedure irmuvoluing risk to the safety of any drilling venture,

drilling rig or its ccew or any other individwal. The Customer has

full responsibility for all drilling,

completion, well treatment,

and production procedure. and all other activities Eelating_to the

drilling or production operation.

FORM# 11.00-102520

SCHLUMBERGER
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REFPORT NO.
7960586

FAGE NO. 1

TEST DRTE:
01-FEB-2002

S TAHRAR

Schlumberger Testing Data Report
Pressure Datd“ﬁepcrt

COMPANTY: COPPER EAGLE GAS STORAGE

|WELL: SUNCOR DEVELOPMENT 1-2u

TEST IDENTIFICATION

| WELL LBCATION

Perf'd Interval/Nat Pay (i) ..
Shot Density/Diameter (in)l ...

Test Tupe «.cirvnrmnonnancanenn SIER-RAJE TEST [Field v.vvniiinirnnnnnnenens LUKE-GLENDALE
Tast NO. ciiiriececnarseennnsns . (SRT =2 ) County +.eevetenrsssanannansen MARICOPAR
Farmabtion .o eoceceoccereanannaan- — SR a1 = = SN RRIZONA

Test Interval [+3 ... oo .. 5136 to .BOS2 1Sec/Tun/Bng «vevinveevaen weees 330SLx330WL
Depth Baferente ....eesccoseaas GL - Elewvation () ... uccecuaca-n 1064

HOLE CONDITIONS MUD PROPERTIES

Total Depth WMD/TVD) (£%] .... B052/6052 Mud Type ceiicneacanonenn «..-. BBINE

Hole Size {(in) ........... seas 12.2%9 Mud HWeight (lb/gal} .......... 9.3
Casing/Liner [.D. {in) ....... 137375 7 12.11|Mud Resistivity (chm.m} ......

Filtrate Resietivity {obhm.m).. 0.135 © 70F

~4Filtrate Chlorides ippm) ..... 32000

INITIAL TEST CONDITIONS

Initial Hydrostatic (psi) ....

"TEST "STRING CONF IGURATION
Pipe Length (ft)/1.0. (in) ... SlU4y / 2.7850

Gae Cushion Type ... ..-..----- ‘|Collar Lemgth [8)/1.0. (in).. O / 2.7850
Surface Pressure i(psi) ....... Packer Depths (£t} J..0evesenn 5156,
Liquid Cushion Type .......... Bottomhole Choke Size [in) ...
Cushion Length (F%) .......... tGauge Depth (£t)/Type ........ 5186 /HTSR~995
NET PIPE RECOVERY -INET SAMPLE CHAMBER RECOVERY
Volume Fluid Type Propérties Volume Fluid Type Properties
Prossures IGOH:G iGLR:U

INTERPRETARTION RESULTS

Model of Behavior ............
Fluid Tvpe Used for Analysis..
Reservoir Prassure [(psi) .....

Transmissibility {md.ftfep) ..
Effactive Permoability (md) ..
Sk in Factor/Damage Ratio .....
Storativity Ratio, DOmega .....
Interporos.Flow Coef.,Lambda..
Distance to an Bromaly (FY) ..
Radiue of Investigation [Fi)..
Potentiometric Surface (i) ..

COMMENTS:

SCHI.UMBERGER.

TREEK/FLUID/WELLBORE PROPERTIES
~10i1 Denmsity (deg. API} .......
{Basic Solids 4} ........counn

ABas- Bravity ... i
AGOR . {gcF/STB) ..iceeeeraamenes

Water Cut (I} ...ceueenns e e
Viscosity {cp} c.vnvaraneaccsn
Total Compressibility (1/pei).
Porosity (4) ...... carmmasean.
Reseruoir Temperature (F) .... 126
Farm.Val Factor (Bb1/STB! ....

THIS REPORT CONTAINS BOTTOMHOLE PRESSURE RESPONSE FROM SRT #2.

THRNK TOU FOR USING

(©) 1890 SCHLUMBERGER
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CLIENT : COPPER-ERGLE GAS-STORRGE 7-FEB-—xm™

REGION :CENTRAL FIELD: LUKE-GLENDALE
DISTRICT: HOBBS i DISTRIBUTION DOF REPDRTS ZONE :

BASE :MIDLAND WELL :SUNCOR 1-2u4
ENGINEER:KIAK BERSLEY LOERTION: 3305Lx330KWL

SCHLUMBERGER hae sent copies of this report to the following:

BRAMMER ENGINEERING

333 TEXAS STREET

SUITE 425

SHREVEPORT. LA 71101

Attn: COPPER EAGLE GAS STORAGE
(2 copies)

Any interpretaticns or recommendations are opinions and necessarily
based om inferences and empirical factors and assumptions, which _ _
are not infallible. Fccordingly., Schlumberger iFlopetrol Johnsten) e ;

, e
i ~
i -

cannot and does not warrant the accuracy of correctness of any
interpretation or measurement. Under no circumstances should any

intgpretation or measurement be relied uwpon as the sole basis for
ary drilling, completion, well treaiment or production decision or.
ary procedure inuvoluing risk to the safety of any drilling venture,
drilling rig or its crew or fny other individual. The Customer has
full responsibility for all drilling, completion, well treatment, i‘-;‘;-
and production procedurs, and all other activities relating to the ;';‘tﬁ'
drilling or production operation. 3

FORMe 11l.00-102580 i SCHLUMBERAGER |
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COPPER EAGLE GAS STORAGE
SUNCOR DEVELOPMENT 1-24
TOOL STRING SCHEMATIC

TOOL DESCRIPTION Qb ID LENGTH DEPTH
PUMP-IN SWEDGE 0
DRILL PIPE (16.6¢) 49 STANDS 4.50 3.826 4607. 1607
i DRILL PiPE (16.6#) 1 SINGLE 4.50 3.826 20.0 1627
HEAVY WEIGHT DRILL PIPE (41%) 4.30 2.7850 516.0 S143.9
(.
CROSS OVER SUB 6.0625 2.6875 145 512535
_—
J-CIRC. VALVE 5.3125 2.8875 4.65 5150
it
E E RESETABLE PIP PACKER 10.4 2.375 6.00 5156
][ PIP BOTTOM ASSEMBLY 10.4 2.375 4.25 5160.25
g
CROSS OVER SUB 6.25 2.9375 2.00 5162.25
;_\ V
CROSS OVER SUB 6.9375 2.9375 0.96 5163.21
i CROSS OVER SUB 6375 . 3.0 2.00 5165.21
>2| PERFORATED ANCHOR 5.75 3.000 13.98 5179.19
” ! INSIDE RECCRDER CARRIER 5.75 2.500 6.74 51835.93
g
m INSIDE RECORDER CARRIER 5.75 2.785 5.52 519145
S
;Z] PERFORATED ANCHOR 5.75 3.000 1.00 5192.45
OUTSICE RECORDER CARRIER 5.75 2,250 5.94 519952

Report Number: 7960086
Test Dats: Q1-FEB-2001
Note: Al Depins to Bottom of Tool

=

o




frpmmen i

(NIW) 3WIL 03548713
oozl 000! afa]¢ 009 Do 002

B00c 0a81 G097 OOhR1

.
.
]
'
'
'
'
'
'
'
.
.
+
' v
. . .
' v '
' ' 1
................
i ' [
' ' '
“ ' .
v '
. ' [
' . v
' . 3
. . .
' . v
. ' .
: DN TR R .
1 t ) 1
s ' v H
' s + v .
' v [ 1 1 ]
r L} 3 [l L ]
varfenn I EEER e
L] L] ! ) L )
. . . . '
. . v ' 1
N * ¥ . 1 .
1 ﬂ . '
' + . '
!
' ' 3 .f '
r . v L) ]
* ) ¥ . 3
. ) * Ll 3
. . . '
H - 4 “n s
- . FRON R e feeed
1 ' . i «
' ‘ . ' 1
' . ' . v
' ' 1 ' 4
' . h . '
- R NN - ol L)
' 5 ' . v
' . I v
. . ' H . .
' ' ' B . '
: . . ! ' '
[ ' [ 1 1 )
i i * 1 ' 1
. ' « . . .
. 1 * " ) *
+ ' . « . ¢
’ » ] . ) L]
' ' ' . : +
, I s "y et 1
' . ' ' . .
¢ " ’ . L 1
e . . ) . . .
' ' . .
| . . . ) . .
S r . v sda i b
’ ' 1 ] '
v ’ . ' s
' v ' ' v
t + 1 1 '
. ¢ . v
' r t 1

30ISNI  ININ3ZdO LH0d
164 00002 ¢ AL13ddEd
14 9816 ¢ Hid30

hZz-1 LNIWJOT3AIA HOINNS ¢ T15M SEB-HSLIM "ON IN3WNYLENI
39H40LS SHO 37953 43dd0D # ANYJWOD 985096L "ON LHO434 01314

50T HINSSHIId ATOHWOLLO4

B1B() BJnssag 01U0J}03]]

oLe OnhiE ooie 0081
JHUNSS3Hd F10HWOL 104

8ope

DDEE

(HISd)

B R T

DR E DS ot

o A Sy




YL et b o I
TrasiEl

PooanEE

(NIW)

Q0ci

IWIL G3SdU3

09

SG1

IR VUTR DN FUUIY DU S SORTY FEPRY FRETY FRTRE iiee : ! ! ! !
.................................................................................................................
L] . 1 1 L) L] 1 » + L] » 1 L} 3
o . N ! Pyoeodenae ) ! ! ! o3
......... Vavwatas s oo daasntanrrbives ass s traarrdiapedine canadrsasbrvanfesarsfisradey credsans s sneadaugisfsrendrary fou
M v ) ] + . " i v [ ' I3 ) [l *
* L] 1 L] * ] L} i3 L} L] . L ) L] r "
. * * . , 1 ] ] 1] ' 1 1 1 1 1 .
: H T A MR BN B T L ™1 , HEREH T T
. Ll ¥ ] 1 ' r . ’ 1 ] ] L) 1 1
1 » : 1] 5 13 L] ]
........ [ P pedeandd R T P Y FEETS IR RE PR SEERE cfayee e eaaadanns {
+ 1 . 1] ) L . . L ) ) 1 L + .
¥ [} ) ) [} - r v + " ’ . 1} 1 )
. 13 1 1 r ' 1 1 1 * ) r Ll L} 1
L a b r o caeedarceadaraanfarne Fu 4 ahpresd (Rl ada O wt v wd ’ 4
/ H g d . i { H i ' [ H ] 2 1
1 L} L] L r L . ll L] ] » 1 1
i £ * + ‘ ’ 4 + » 1 . ’ L] v 1
T ! . : ; T T I Tt Ty ) T 1 ! T ! :
H ; : : ; i : ' ] | : | ;
. ' ] v . * 1 ] . ) r ' ’
Vi Poearieeeed [ O P S R T hesereaned et i
' ) 3 1 ’ 1 * L) [ ’ ' ]
T 1 IR i J i wdy 4 e 4 ’ ol v d [y : s ’ 4
) L] L] ] ] ] L t L] 1
) ] ] '

62t
(4 9303 3YNLEYAdW3IL F10HWOLLOS

h2-1 LNIWd0T3IA3A HOINNG + 1M
39540LS 559 37903 H3dd0D ¢ ANHGWO3

B} B @JnjpJadwe) oluoU39e(d

14 8818 ¢ H1d430
G66-HSLM "ON INIWAHLENI

986396, "ON 1HOd3" 41214

SE1

50T ddNLVIddNAL JTOHWOLLOY




3

anmk WP

C

kkThkhkkhkkhkhkkkhkkrxhkhkrkddhhhhhkkkd

** WELL TEST DATA PRINTOUT

C

* &

dhkkkkkrkhkrhkhrhkhkhkhrhkkrhkkkdhkxrkEhhd

COMPANY: COPPER EAGLE GAS STORAGE

WELL: SUNCOR DEVELOPMENT 1-24

TIME
OF LAY
HH:MM:SS

18;17:55
19:43:31
19:54:11

RECORDER CAPACITY: 20000 PSI

DATE
DD-MMM

LABEL POINT INFORMATION
kkkkkkhkhrkhkkkkkhkhhrkk

EXPLANATION

HYDROSTATIC MUD
FLOW POINT

FLOW POINT

FLOW POINT

FLOW POINT
HYDROSTATIC MUD.. ...

PORT OPENING: INSIDE

TIME,MIN

387.18
523.18
1558.92
T634 .52
1655.18

FIELD REPORT NO. 7960586
INSTRUMENT NO. WTSR-995

DEPTH: 5186 FT

BOT HOLE BOT HOLE
ELAPSED PRESSURE

PSIA
2723.60
1943 .74
2810.15
2774.15
2187.19
2661.03

TEMP.

DEG F

126.39
93.07
91.80
64.02
73.24
86.38
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**  WELL TEST DATA PRINTOQUT **

WELL: SUNCOR DEVELOPMENT 1-24
RECORDER CAPACITY: 20000 PSI PORT CPENING: OUTSIDE

LABEL POINT INFORMATION

kkkkhkhkkkkhkhkkhkkkkhkkkktktk

khkkkdkhkrhhrhhkbrdkhkrthkkkdbrkrdhhhdid

COMPANY: COPPER EAGLE GAS STORAGE... . FIELD REPORT NO. 7960586

INSTRUMENT NOQ. WTSR-1762

DEPTH: 5199 FT

BOT HOLE BOT HOLE

TIME

OF DAY DATE ELAPSED PRESSURE TEMP .
# HH:MM:SS DD-MMM EXPLANATION TIME, MIN PSIA DEG F
1 20:08:05 1-FEB HYDROSTATIC MUD 207.08 2712.02 133.72
2 0:49:33 2-FEB FLOW POINT 488.55 2195.81 87.37
3 19:45:25 2-~-FEB HYDROSTATIC MUD.. .. I624.42 2707.64 74 .53

R R N R R TR L
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‘ , FIELD REPORT TYPE CF SERVICE DATE DISTREICT Page
" Sehlumberger ] STRADDLE DST 29-JAN-2002 |HOBSS 10f 2
“HELL OWNER: COPPER EAGLE GAS STORAGE SERVICE ORDER NUMBER: 7960583
REDORTS ADDRESS: 333 TEXAS STREET / SUITE 425 / SHREVEPORT, LA 71101-5319 ATTH:COPPER EAGLE GAS STORRGE
WELDL NAME & NO.: SUNCOR DEVELOPMERT 1-24 FIELE: LUKE-GLENDALE LEASE :
LOCATION: 3305Lx3304L COUNTY: MARICOPA STATE: ARIZONA
TEST NOFIVE ) TEST INTERYAL FROM 4510 FT 10 4760 FT = 250  FY
k.‘_/ SURFACE DATA EQUIEMENT SEQUENCE
DESCRIPTION DATE TIME OF DAY| PRESSURE || COMPONENTS oD 0 LENGTH | DEPTH
OPEN TO BUBBLE HOSE ONLY 10-JAN SURFACE FLOWHEAD
SET PACKERS 0a:1% DRILL PIPE (16.5%) 4.0 |3.826 |3379 3879
START FLOW 04:27 DRILEL COLLARS 6.25 |2.250 f{180.0 [s50%9
3LOW DESCRIBED IN INCHES D4:28 T CROSS OVER SUB 6.25 |2.250 |1.38 1060
04:35 g HYDRAULIC JAR 5.25 l2.000 [11.69  |4072
END FLOW & START SHUT-IN 03:32 gn CROSS OVER SUB 6.125 [3.000 |1.8a 2074
END SHUT-IN 05:04 o= DRILY COLLARS 6.25 |2.250 |[298.7 {4373
START FLOW, BUBBLES 06:08 PUMPOUT DISK REVERSING VALVE [6.25 |3.250 |[0.83 4373
06:09 3= DRILL. COLLARS 6.25 |2.250 |20.82 Jaaes

06:12

& BREAKQFF PIN REVERSING VALVE

5.25

3,000

0.95

4465

06:27

17 CROSS OVER SUB

.00

2.438

0.%4

4466

07:08 T MEE 5.00 1.000 9.88 1476

5 OUKC%S 07:38 5" MFE OH BYPASS 5.00 1.000 2.98 4473
END FLOW & START SHUT-IN 08:09 [ CROSS OVEFR. SUB 5.75 2.900 0.93% 4480
END SHUT-IN 1p:13 INSIDE RECORDER CARRIER 5.7 3.000 6.74 4387
PULLED LOOSE 19:138 INSIDE RECORDER CARRIER 5.7% 3.000 5.52 4432
BULLED TO FLUID CROSS QVER SUB 5.75 2.00¢ .11 4493
D&C HYDRAULIC JAR 4.75 1.875 6.5% 4500

UPPER STRADDLE BYPASS SUR

4.75

2.900

0.66

4501

SAFETY JOINT

4.75

2.500

2.01

4503

CROSS OVER SUB

6.00

2.50

1.02

4504

e / BOB-TAIL PACKER 31.125 |1.7150 {6.36 4510
4PN / DERFORATED ANCHOR 575 |3.000 |31.2 4541
/ LOWER STRADDLE HYPASS SUB 575 |o.coo |0.&4 2542

CROSS OVER SIB

6.125

2.500

1.47

4544

DRILL COLLARS

6.25

2.250

147.8

4691

HEAVY WEIGHT DRILL PIPE-2 JTS

4.50

2.750

61.24

4753

CROSS OVER SUB

5.125

2.500

1.39%

4754

BOB TATL PACKER

11.25

1.750

&.08

4760

PERFORATED ANCHOR

5.75

3.000

11.62

4772

QUTSIDE RECORDER CARRIER

5.75

3.009

6.248

4778

CROSS OVER Sum 6.00 2.313 0.87 4772
HEAVY WEIGHT DRILL PIPE 4.59 2.750 515.9 5236
Cross Over Sub 5.438 3.125 2.22 5298

DRILL COLLARS

a.0o

3.000

88.2

53856

BIT 5UB

7.933

2,750

2.931

5389

BIT

12.25

2.000

1.00

5390

RECOVERY DESCRIPTION FEET BELS OIL GRAVITY RESISTIVITY CHLORIDES
MUD FILTHATE 1128
Top 06.154 OHMS 60 °F 32000 PEM
MIDDLE 0.168 OHMS 60 °F 29¢00 PPM
BOTTOM 0.i63 OHMS &0 °F 30000 pRM
SCHLUMBERGER ENGINEER/TECHNICIAN

SERVICE ORDER NUMBER: 79

60583

KIRK BEASLEY
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FIELD REPORT TYDE OF SERVICE DATE DISTRICT
Scﬁ,hlfumber . SYRADDLE EST 29-JAN-2002 [HOBBS
INSTRURMENT DATA MUD DATA
INSTRUMENT NO. |WISR-395 [WISR-978 |WTSR-1782 MUD TYPE EBRINE MUD WT 3.3
CAPACITY (PSIG) [ 26000 20000 20000 VISCOSITY 34 WATER LOSS & 5,
DEDTH 4187 4452 1779 RESISTIVITY: OF MUD Q oF
INSIDE-CGUTSIDE] IN IN ouT RESTSTIVITY: OF FILIRATE 0-135 @ 70 oF
CLOCK CAP ELECTRONIC|ELECTRONIC]ELECTRONIC CHLORIDES 32000 oM
TEMPERATURE °F{152 152 165 H2S DURING TEST PPM
: - I. HYPB. DP5iG|2278 2285 2778 WELL BORE DATA
I. FLOW PSIG|83-1%8 85-194 2785 FORMATION TESTED
1.8.I. PSIG|1843 1839 NET PRODUCTIVE INTERVAL fr EST. POROSITY
2nd FLOW PSIG ELSVATION 1064 fr DEPTH MEASURED FROM GL
2nd §.I. PSIG TOTAL MEASURED DEPTH 6052/6052
F. FLOW  PBSIG|279-837 256-613 0 H SIZE 12.25 in
F.5.I. psia|1739 1735 CASING SIZE 13.375 / 12.415
!‘ F. HYD. DSIG{2305 2302 2773 LINER SIEE
BPERF INTERVAEL FROM fr TQ fr
SHOT DENSITY
CUSHION LENGTH AMOURT SURFACE PRESS BOTTOM CHOKE SIZE
KONE 1.00
SAMPLER DATA
FECOVERY RESISTIVITY CHLORIDES
GAS C.F.] RECOVERED WATER @ deg T PPM
OIL _ C.C.| RECOVERED MUD @ deg F
: WATER c.c.| REC.IUD FILTRATE 0.154 & 50 deg F | 320600 PPM
i WD 2500 c.c.| 21T MUD @ deg ¥
'GRAVITY *aP1 sv| pIT MUD FILTRATE 0.154 @ 60 dzg F | 32000 PBEM
i TeoR C.7./BBL] SAMPLER PRESSURE 6 psig
REMARKS :

THIS TEST WAS CONCLUSIVE. THE ZONE WAS ISOLATED WITH
STRADDLE PACKERS AT 4510’ & 4760°. THERE WERE NO DRILL
PIPE LEAKS, THR ANNULUS REMAINED CONSTANT AND THE BOTTOM
PACKER SEALED OFF THE LOWER FORMATICN AS PROVED BY THE
TATTLE-TAIL RECORDER. THE RECOVERY WAS 10.7 BARRELS OF
MUD FILTRATE. THANK YOU FOR USING SCHLUMBERGER.

RV RDER MUMBER: SCHLUMBERGER ENGINEER/TECHICIAN . T
SERVICE ORDE 7960583 KIRK BEASLEY R
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COPPER EAGLE GAS STORAGE

SUNCOR DEVELOPMENT 1-24
TOOL STRING SCHEMATIC

TOOL DESCRIPTION

LENGTH

DEPTH

SURFACE FLOWHEA

DRILL PIPE (16.6%)

DRILL COLLARS

CROSS OVER SUB

HYDRAULIC JAR

CROSS OQVER SUB

DRILL COLLARS

PUMPOUT DISK REVERSING VALVE
DRuL COLLARS

BREAKOFF PiN REVERSING VALVE
CROSS OVER SUB

MFE

MFE OH BYPASS

CROSS OVER SUB

INSIDE RECORDER CARRIER

INSIDE RECORDZR CARRIER
CROSS OVER SuB

D&C HYDRAULIC JAR

UPPER STRADDLE BYPASS SUB
SAFETY JOINT
CROSS OVER SUB

BOB-TAL PACKER

PERFORATED ANCHOR

LOWER STRADDLE BYPASS SUB
CROSS OVER SUB

DRILL COLLARS

HEAVY WEIGHT DRILL PIPE-2 JTS
CROSS OVER SUB

BOB TAL PACKER

PERFORATED ANCHOR
GUTSIDE RECORDER CARRIER
CROSS OVER SuB

HEAVY WDIGHT DRILL PIPE
Cross Over Sub

DRILL £OLLARS

BiT SuB
BIT

Report Number: 7960583

Number: FIVE
29-JAN-2002

3379
180.0

1.36
1.63
184

298.7

0.83

90.82

0.96
0.84
2.88
2.98
0.99
6.74
352
11
5.59
0.66
2.01
1.02

6.36
3.4

0.64
1.47
i47.3
61.24
1.3%
6.06
1162
6.28
0.87
516.9
2.22
88.2

2.
.00

4479.99
448673
4492 25
449336
4459.95

4500.81%
4502.62
4503.64

4510
43414
454204
4543.51
4691.31
4752.55
4753.94
4760
477162
4777.9
477B.77
5295.57
5297.89
5286.0%
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AEPORT NO.
7960583 S T

PAGE NO. 1

TEST DRTE:
29~ JAN-2002

Schlumberger Testing Data Report

A R

- Schlumberger

Pressure Data Report

COMPANT: COPPER EAGLE GAS STORAGE

WELL: SUNCOR DEVELOPMENT 1-24

TEST IDENTIFICRTION

WELL LOCRTION

Test Tupe covrerinanansnaness STRADDLE DST Field wierieennnncorrnsnrnannans {UKE-GLENDALE
Test NO. v oiinrerscncansarssnsns FIVE County cecerarneannrssonaasnnne MABICOPA
Farmation .. cccerinaneeraanns LAER i i i mmie e ARIZONR
Teat Interval GFE) .. ..0.eo.. usifg to U760 Sec/TWN/BNg - cvseserarrransens 3305L=<330WL
Depth Reference ......scsce020 GL Flevation (ft) +.ieaoivasencarn iggy
HOLE CONDITIONS MUD PROPERTIES
Total Depth MDATVI) [+t 6052/6052 Mud TYPe cevernrnisncserassssnn BRINE
Hole Siza (In) +.esurneaennas 12.25 Mud Weight (lb/gall .......... a.3
Casing/Liner 1.0. Gn) ....... 13.375 7/ 12.41|Mud Rssistivity {ohm.m) ......
Part'd Interval/Net Pay (ft).. Filtrats Resistivity (ohm.m).. 0.135 2 70F
Shot Densitv/Diameter (in) Filtrate Chlorides (ppm) ..... 32000
INITIAL TEST CONDITIONS TEST STAING CONFIGURATION
Initial Hyudrostatic (psi) .... 2277.50 Pipe Length (f8)/1.D. (in) ... UWS7 7/ 2.750
Gas Cushion Type ... ... .. oo Collar Length (<03 /1.0, (inl.. BAB / 3.080a
Surface Presgure fp=21) ....... Packer Deptha () ... 000 us510,4760,
Liquid Cushion Type ......-... Battomhole Choke Size (in) ... 1.00
Cushion Length (FU) .......... Gauge UDepth F8J/Tvpe . ....... u779/HTSR-1762
NET PIPE RECOVERY NET SAMPLE CHAMBER HBECOVERY
Yolume Fluid Type Properties Yoluma Fluid Type Propertizs

1128 +t MUD FILTRATE =500 cc Mud Rw 0. 15ue¢BAF 32000p

TOP Ruw0. 1SUesOF 32000ppm

MIDDLE Rw0. 168950F 23000ppm

BOTTOM Buw0. 162e60F 30800npm i

. Pressure: 5 iGOH:O [GLH:G

INTERPRETATION RESULTS

Model of Behavieor ............
Fluid Type Uaed for Analysis..
Beseruvoir Pressure (psi) .....
Transmissibility (md.ft/epl
F¢factive Permeability (md)
Skin Factor/0amage RBatio
Storativity Ratio, Omega .....
Interporos.Flow Coef..lLambda..
Distance to an Anomalw (i)

Radius of Inuvestigation [£t)..
Potentiometric Surface (+1)

COMMENTS:

THIS TEST WAS CONCLUSIVE. THE ZONE WAS ISOLATED WITH STRADDLE PACKERS AT 45107 & u4760°.

THERE WERE NO DRILL PIPE LEAKS, THE ANNULUS REMAINED CONSTANT AND THE BOTTOM PACKER SEARLED
OFF THE LOWER FORMATION AS PROVED B8Y THE TATTLE-TRIL RECOROER. THE RECOVERY WRS 10.7
BARRKELS OF MUD FILTRATE. THANK YOU FOR USING SCHLUMBERGER.

PRODUCT [ON RATE DURING TEST: Data Report

ROCK/FLUID/WELL.BORE PROPERTIES
031 Bensity (deg. API) .. .....
Basic Solids (#) .. cieveearasn

Gag Gravity ... ... ..ot

GOR {scf/9TB) ... .isieimenennns
Hater Cut (X} ... iiiiinnenrnes
Viscosity (cp) .o nncnen
Total Compressibility (i/psil.
Porosity () (.oiieiinienvnres
Rasarucir Temperature (F! ..,.. 152
Form.VYol.Factor (bbl/S3TH)

(C) 1990 SEHLUMBERGER




(: (! i
WELL TEST INIEAPRETATIDN AEPORT =: 7960583 PAGE: 2, |
CLIENT : COPPER EAGLE GAS STORAGE I - AN :
REGION :CENTRAL FIELD: LUKE-GLENDALE
DISTRICT:HOBBS SEQUENCE OF EVENTS ZONE :
BASE :MIDLAND WELL :SUNCOR 1-2u
ENGINEER: KIRK BEASLET L OCATION: 330SL=330MWL !

DATE TIME DESCRIPTION ET BHF WHP
{HR: MIN) (MINS3} (FSIA) (PSIG)

36-JAN OPEN TO BUBBLE HOSE ONLT
g4:1¢ SET PRACKERS -8

ou: 27 START FLOKW a 83

a4 28 BLOW DESCRIBED IN INCHES 6™

QN -

O4:38 END FLOW & START SHUT-IN 11 198 g
05:0u END SHUT-IN a7 1843 a

G6:08 START FLOW, BUBBLES iol 279

07:38 5 OUNCES 191 s

08:09 END FLOW & START SHUT-IN 22 637 g™

10:13 END SHUT-IN 346 1739
10:18 PULLED LOOSE 351
PULLED 70 FLUID

FORM= 11.00-192590 _ SCHLUMBERGER




Jenmanh:

IR 5 5 )

WELL TEST INTEHPHETQTIUN-HEPORT =: 7960583 PRAGE: 12,

CLIENT : COPPER EAGLE GAS STORAGE 31-JRAN—-uww

REGION :CEMNTRAL FIELD: LUKF-GLENDRLE
DISTRIBUTION OF REPDRTS FONE :

DISTRICT:HOBBS
BASE sMIDLAND
EMGINEER: KIBK BERSLEY

WELL :SUNCOR 1-24
LOCATION: 3305L»330KWL

SCHLUMBERGER has sent copies of this report to the following:

BRAMMER ENGINEERING
333 TEXAS STREET
SUITE 425

SHREVEPORT, LA 71101

Atin: COPFER ERGLE GAS STORAGE

{2 copies)

Any interpretations or recommendations are opinions and necessarily
based on imferences and empirical factors and assumptions, which

are not infallible. Accordingly. Schlumberger
canrot and does not warrant the accuracy
interpretation or measurement.
intepretation or measurement be relied

(Flopetral Johnston)
of correcitness of any
circumstances should any

upon as the sole basis for

any drilling, completion, well treatment or production decision or
any procedure involuing risk to the safety of any drilling venture,
drilling rig or iis crew or any other individual. Thg Customer has
full responsibility for all drilling, completion, well treatment,
and production procedure, ard all other activities relating to the
drilling or production operation.

FORM= 11.00-102580

SCHLUMBEAGER
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COMPANY :
WELL:

*%
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WELIL, TEST DATA PRINTOUT

* ¥

R N s s E 2R R E R R L kg

COPPER EAGLE GAS STORAGE
SUNCOR DEVELOPMENT 1-24

FIELD REPORT NO.

INSTRUMENT NO. WTSR-995

7860583

RECORDER CAPACITY: 20000 PSI  PORT OPENING: INSIDE DEPTH: 4487 FT
LABEL. POINT INFORMATION
*****‘k****i‘i’**********i‘
TIME BOT HOLE BOT HOLE
OF DAY DATE ELAPSED PRESSURE  TEMP.
% HH:MM:SS DD-MMM EXPLANATION TIME,MIN PSIA DEG F
1 4:21:12 30-JAN HYDROSTATIC MUD 736.20 2277.50  149.85
5 4:27:27 30-JAN START FLOW 742 .45 83.09 149.88
3 4:37:42 30-JAN END FLOW & START SHUT-IN 752.70 198.32  150.82
2 6:04:07 30-JAN END SHUT-IN 839.12 1843.31 151.79
= 6:07:37 30-JAN START FLOW 842.62 278.60 151.52
¢ B8-.08-57 30-JAN END FLOW & START SHUT-IN 963.95 637.34  152.35
7 10:12:32 30-JAN END SHUT-IN 1087.53 1739.04  152.08
8 10:21-:42 30-JAN HYDROSTATIC MUD 1096.70 2305.20 152.24
SUMMARY OF FLOW PERIODS
***********************
START END START END INITIAL
ELAPSED ELAPSED DURATION PRESSURE PRESSURE  PRESSURE
DPERIOD TIME,MIN TIME,MIN  MIN PSIA PSTA PSTA
1 742 .45 752 .70 10.25 83.09 198.32 83.09
2 842 .62 963.95 121.33 278 .60 637.34 278 .60
SUMMARY OF SHUTIN PERIODS
**********************‘k**
START END START END FINAL FLOW
EIAPSED ELAPSED DURATION PRESSURE PRESSURE  PRESSURE ~ PRODUCING
DERIOD TIME,MIN TIME,MIN  MIN PSIA PSIA PSIA TIME, MIN
1 752 .70 839.12 86.42 198.32  1843.31 198.32 10.25
2 $63.95  1087.53 123.58 637.34 1739.04 637.34 131.58
H
—
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FIELD REPORT # 7960583 INSTRUMENT §# WTSR-995 PAGE 2
TEST PHASE: FLOW PERIOD # 1
TIME BOT HOLE BOT HOLE
OF DAY DATE ELAPSED DELTA TEMP. PRESSURE
HH:MM:SS DD-MMM TIME,MIN TIME,MIN DEG F DSTA
4:27:27 30-JAN  742.45 0.00 149.88 83.09
4:37:42 30-JAN  752.70 10.25 150.82  198.32
TEST PHASE: SHUTIN PERIOD # 1 FINAL FLOW PRESSURE = 198.32 PSIA
PRODUCING TIME = 10.25 MIN
. TIME BOT HOLE BOT HOLE LOG
o OF DAY DATE ELAPSED DELTA TEMP. PRESSURE DELTA P  HORNER
{ HH:MM:SS DD-MMM TIME,MIN TIME,MIN DEG F PSTA PSI TIME
= 4:37:42 30-JAN  752.70 0.00 150.82  198.32 0.00
- 4:38:42 30-JAN  753.70 1.00 150.91  552.36 354.04 1.0512
- 4:39:42 30-JAN  754.70 2.00 151.00 766.75 568.43 0.7871
Sk 4:40:42 30-JAN  755.70 3.060 151.05  921.48 723.16 0.6451
o 4:41:42 30-JAN  756.70 4,00 151.12 1020.06 841.74 0.5518
T 4:42:42 3G-JAN  757.70 5.00 151.20 1134.36 936.04 0.4843
. 4:43:42 30-JAN  758.70 6.00 151.27 1211.32  1013.00 0.4327
o 4:44:52 30-JAN  759.87 7.17 151.32 1284.99  1086.67 0.3855
s 4:45:57 30-JAN  760.95 8.25 151.39 1341.64  1143.32 0.3507
= 4:47:02 30-JAN  762.03 9.33 151.45 1389.54  1191.22 0.3219
e 4:48:07 30-JAN  763.12 10.42 151.48 1430.65 1232.33 0.2975
a 4:50:17 30-0AN  765.28 12.58 151.56 1497.25 1298.93 0.2588
S 4:52:32 30-JAN  767.53 14.83 151.65 1550.40 1352.08 0.2282
i 4:54:47 30-JAN  769.78 17.08 151.68 1592.51  1394.19 0.2042
2 4:57:02 30-JAN  772.03 19.33 151.72 1626.34  1428.02 0.1848
. 4:59:17 30-JAN  774.28 21.58 151.75 1654.06 1455.74 0.1688
* . 5:02:02 30-JAN  777.03 24.33 151.79 1681.73  1483.41 0.1527
N 5:04:22 30-JAN  779.37 26.67 151.81 1701.02 1502.70 0.1412 -
: 5:06:47 30-JAN  781.78 29.08 151.83 1717.56  1519.24 0.1311
- 5:09:37 30-JAN  784.62 31.92 151.83 1734.86  1536.54 0.1209
; 5:14:42 30-JAN  789.70 37.00 151.83 1759.03  1560.71 0.1062
. 5:21:12 30-JAN  796.20 43.50 151.83 1781.55  1583.23 0.0919
-y 5:27:57 30-JAN  802.95 50.25 15i.83 1798.55 1600.23 0.0806
00 5:34:37 30-JAN  809.62 56.92 151.83 1811.39  1613.07 0.0719
: 5:42:47 30-JAN  817.78 65.08 151.83 1823.34 1625.02 0.0635
. 5:48:02 30-JAN  823.03 70.33 151.81 1829.35 1631.03 0.0591
‘ 5:56:42 30-JAN  831.70 79.00 151.81 1837.66  1639.34 0.0530
6:04:07 30-JAN  839.12 86.42 151.79 1843.31  1644.%9 0.0487
' TEST PHASE: FLOW PERICD # 2 ~m-.
1 TIME BOT HOLE BOT HOLE S P T
OF DAY DATE ELAPSED DELTA TEMP. PRESSURE : Y
UH:MM:SS DD-MMM TIME,MIN TIME,MIN DEG F PSIA ‘ B C 0 ¢
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FIELD REPORT # 7960583 INSTRUMENT # WTSR-995

TEST PHASE: FLOW PERIOD # 2

TIMB
OF DAY DATE ELAPSED DELTA
HH:MM:SS DD-MMM TIME,MIN TIME,MIN

7:39:22 30-JAN 934.37 91.75
7:54:57 30-JAN 849 .95 107.33
8:08:57 30-JAN 963.95 121 .33

TEST PHASE: SHUTIM PERIOD # 2

TIME
OF DAY DATE ELAPSED DELTA
HH:MM:S8S DD-MMM TIME,MIN TIME,MIN

8:08:57 30-JAN  963.95 0.00
8:09:57 30-JAN  964.95 1.00
8:11:02 30-JAN  966.03 2.08
8:12:02 30-JAN  967.03 3.08
8:13:02 30-JAN  968.03 4,08
8:14:02 30-JAN  969.03 5.08
8:15:02 30-JAN  970.03 6.08
8:16:12 30-JAN  971.20 7.25
8:17:27 30-JAN  972.45 8.50
8:18:52 30-JAN  973.87 9.92
8:19:57 30-JAN  974.95 11.00
8:22:07 30-JAN  977.12 13.17
8:.:24:17 30-JAN  979.28 15.33
8:26:47 30-JBAN  981.78 17.83
8:28:47 30-JAN  983.78 19.83
8:30:52 30-JAN  985.87 21.92
8:33:07 30-JAN  988.12 24 .17

: 8:35:57 3G-JAN  990.95 27.00

& 8:38:22 30-JAN  993.37 29.42
L 8:41:52 30-JAN  996.87 32.92
- 8:47:27 30-JAN 1002.45 38.50

k? 8:53:22 30-JAN 1008.37 as .42

S 8:58:42 30-JAN 1013.70 49.75

S 9:04:07 30-JAN 1019.12 55.17

T g 9:10:37 30-JAN 1025.62 61.67

EN 9:15:57 30-JAN 1030.95 67.00

. 9:22:22 30-JAN 1037.37 73.42

. 9:30:32 30-JAN 1045.53 81.58

P 9:38:52 30-JAN 1053.87 89.92

i 9:48:22 30-JAN 1063.37 99.42

- 9:57:02 30-JAN 1072.903 108.08

U 10:07:47 30-JAN 1082.78 118.83

T 10:12:32 30-JAN 1087.53 122.58

BOT HOLE BOT HOLE
TEMP.

DEG

FINAL
PRODUCING TIME

F

PRESSURE
PSia

BOT HOLE BOT HOLE
TEMP.

DEG

PRESSUEE
PSIa

DELTA P
PST

830.45

R L T T e

FLOW PRESSURE = 637.34 PSIA
= 131.58 MIN

LOG
HORNER
TIME

2.1225
1.8079
1.6407
1.5218
1.4298
1.3549
1.2821
1.2170
1.1542
1.1127
1.041310
0.9815
0.9232
-0.8828
0.8453
0.8092
0.7689
¢.7382
0.6987
0.6452
0.5979
0.5617
0.5296
0.4960
0.4719
0.44595
0.4171
0.3915
0.3661
0.3459
06.3237
0.3149
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*******************************

WELL TEST DATA PRINTOUT **

****************t**************

* %

COMPANY: COPPER EAGLE GAS STORAGE
WELL: SUNCOR DEVELOPMENT 1-24

RECORDER CAPACITY: 20000 PSI

LABEL POINT INFORMATION

***********************

PORT OPENING:

INSIDE

FIELD REPORT NO. 7960583
INSTRUMENT NO. WTSR-978

DEPTH: 4462 FT

TIME BOT HOLE BOT HOLE
OF DAY DATE ELAPSED PRESSURE TEMP.
# HH:MM:SS DD-MMM EXPLANATION TIME, MIN BSIA DEC F
1 4:20:12 30-JAN HYDROSTATIC MUD 733.20 2285.37 149.99
5 4:27:27 30-JAN START FLOW 740.45 B5.49 149.77
3 4:37:47 30-JAN END FLOW & START SHUT-IN 750.78 194.25 150.66
4 6:02:57 30-JAN END SHUT-IN 835.85 1835.31 151.43
5 6:07:42 30-JAN START FLOW 840.7¢ 258 .39 151.07
& 8:08:57 30-JAN END FLOW & START SHUT-IN 961.95 633.29 151.97
7 10:12:02 30-JAN END SHUT-IN 1085.03 1735.30 151.72
8 10:21:37 30-JAN HYDROSTATIC MUD 1094 .62 2302.15 151.81
SUMMARY OF FLOW PERIODS
I Y S L s 2 £ A A L Lk
START EMD START END INITIAL
ELAPSED ELAPSED DURATION PRESSURE PRESSURE PRESSURE .
PERIOD TIME,MIN TIME,MIN MIN PSIa PSIA PSIA
i 740 .45 750.78 10.33 85.49 194 .25 85.49
2 840.70 961,95 121.25 258.39 633.29 258 .39
SUMMARY OF SHUTIN PERIODS
sk kkkkkkkkkkkhkkkkkkhkk Ak X
START END START END FINAL FLOW
ELAPSED ELAPSED DURATION PRESSURE PRESSURE PRESSURE PRODUCING
PERIOD TIME,MIN TIME,MIN MIN PSIA PSIA PSIA TIME, MIN
1 750.78 835.95 85.17 194 .25 1839.31 194 .25 10.33
2 961 .95 1085.03 123.08 633.29 1735.30 633.29 131.58

o e T L AT L LA AT TR e vk ST e o g T
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FIELD REPORT # 7960583
TEST PHASE: FLOW PERIOD # 1

TIME
QF DAY DATE ELAPSED DELTA
HH:MM:SS DD-MMM TIME,MIN TIME,MIN

4:27:27 30-JAN  740.45 0.00
4:37:47 30-JAN  750.78 10.33
TEST PHASE: SHUTIN PERIOD # 1
TIME
OF DAY DATE ELAPSED DELTA
HH:MM:S& DD-MMM TIME,MIN TIME,MIN
4:37:47 30-JAN  750.78 0.00
4:38:47 30-JAN  751.78 1.00
4:39:47 30-JAN  752.78 2.00
4:40:47 30-JAN  753.78 3.00
4:41:52 30-JAN  754.87 4.09
4:42:52 30-JAN  755.87 5.09
4:43:57 30-JAN  756.95 6.1
4:44:57 30-JAN  757.95 7.17
4:46:02 30-JAN  759.03 8.25
4:47:02 30-JAN  760.03 9.25
4-48:02 30-JAN  761.03 10.25
4:50:22 30-JBAN  763.37 12.59
4:52:32 30-JAN  765.53 14 .75
4:54:52 30-JAN  767.87 17.09
4:56:52 30-JAN  769.87 19.09
4:59:27 30-JAN  772.45 21.67
5-02:32 30-JAN  775.53 24 .75
5.:04:32 30-JAN  777.53 26.75
5:06:32 30-JAN  779.53 28.75
5:08:52 30-JAN  781.87 31.09
5:14:07 30-JAN  787.12 36.34
, 5:19:27 30-JAN  792.45 41.67
;”“3‘ : 5:26:42 30-JAN  799.70 48.92
’ 1 5:34:02 30-JAN  807.03 56.25
E i 5:39:02 30-JAN  812.03 61.25
ioF 5:45:47 30-JAN  818.78 68.00
: : 5.50:47 30-JAN  823.78 73.00
L 5.56:07 30-JAN  829.12 78 .34
: : 5:01:32 30-JAN  834.53 83.75
I 6:02:57 30-JAN  835.95 85.17
1
! ;
! ﬁ TEST PHASE: FLOW PERIOD # 2
s TIME
- OF DAY DATE ELAPSED DELTA
\de °. HH:MM:SS DD-MMM TIME,MIN TIME, MIN
: 6:07:42 30-JAN  840.70 0.00
€:23:32 30-JAN  856.53 15.83
6:38:37 30-JAN  871.62 30.92
6-54:37 30-JAN  887.62 45.92

INSTRUMENT # WTSR-978

BOT HOLE BOT HOLE

FINAL FLOW PRESSURE = 194.25 PSIA

TEMP. PRESSURE
DEG F PSIA
149.77 85.49
1.50.8686 154 .25
PRODUCING TIME =
BOT HOLE BOT HOLE
TEMP. PRESSURE
DEG ¥ PSIA
150.66 194 .25
150.76 557.49
150.84 769.29
150.91 922.55
150.98 1048.72
151.03 1140.68
151.07 1221.58
151.11 1283.40
151.14 1339.76
151.16 1384.03
151.20 1422.44
151.23 1494.69
151.25 1546.10
151.27 1589.67
151.29 1620.04
151.30 1652.10
151.30 1682.54
151.30 1698.72
151.30 1712.30
151..32 1727.14
151.32 1753.18
151.32 1772.83
151.34 1792.60
151.36 1807.20
151.38 1815.10
151.39 1823.80
151.39 1822.13
151.41 1834.03
151.43 1838.25
151.43 1839.31
BOT HOLE BOT HOLE
TEMP. PRESSURE
DEG F PSIA
151.07 258.39%
151.45 362.07
151.56 416.81
151.66 462 .46

10.33 MIN

DELTA P
PSI

LOG
HORNER
TIME

. 0542
.7899
64777
.5472
.4814
L4272
.3875
.3526
.3257%7
.3027
.2602
.2305
.2053
.1878
.1693
.1515
.1418
.1333
.1246
-1087
.0962
.0832
.0732
.0677
.0614
.0575
.0538
. 05065
.0497

OOOOOOC}OOOOOOOOOOODDOOOOOODO}—’
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FIELD REPORT # 7960583 INSTRUMENT # WTSR-978

TEST PHASE: FLOW PERICD # 2

(:

TIME BOT HOLE BOT HOLE

OF DAY DATE ELAPSED DELTA TEMP. PRESSURE
HH :MM:SS DD-MMM TIME,MIN TIME,MIN DEG F PSIA

7:10:32 30-JAN 9G3.53 £2.83 151.75 503.60

7:27:37 30-JAN 920.62 72.92 151.83 544 .20

7:42:52 30-JAN 935.87 95.17 151.88 578 .40

7:58:02 30-JAN 951.03 110.33 151.93 610.92

8:08:57 30-JAN 961.95 121.25 151.97 633.29
TEST PHASE: SHUTIN PERIOD # 2 FINAL FLOW PRESSURE = 633.29 PSIA

PRODUCING TIME = 131.58 MIN

TIME BOT HOLE BOT HOLE LOG

OF DAY DATE ELAPSED DELTA TEMP. PRESSURE DELTA P HORNER
HH:MM:SS DD-MMM TIME,MIN TIME,MIN DEG F PSIA PSI TIME

1
1
1
1
i
1
1
1
1
1
0
0
o
0
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
o

PAGE
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** WELL TEST DATA PRINTOUT **
T Y 2 L a2 2 a2 kb

COMPANY: COPPER EAGLE GAS STORAGE FIELD REPORT NO. 7960583
WELL: SUNCOR DEVELOPMENT 1-24 INSTRUMENT NO. WTSR-1762

RECORDER CAPACITY: 20000 PSI PORT OPENING: GUTSIDE DEPTH: 4779 FT

LABEL POINT INFORMATION
krkhkhkk bk kkrkhhhkhkhhh*

TIME BOT HOLE BOT HOLE

OF DAY DATE ELAPSED PRESSURE TEMP.
# HH:MM:SS DD-MMM EXPLANATION TIME,MIN PSIA DEG F
1 4:08:37 30-JAN HYDROSTATIC MUD 891.62 2776.49 163.53

2  4:25:37 30-JAN FLOW POINT
3 10:19:37 30-JAN HYDROSTATIC MUD 1262.62 2779.24 165.42




e

C

_ FIELD REPORT TYPE OF SERVICE DATE DISTRICT Fags
‘Schlumberger - . STRADDLE DST 25-JAN-2002 |HOBBS 1 0f 2

WELL OWNER: COPPER EAGLE GAS STORAGE SERVICE ORDER NUMBER: 7960582

REPORTS ADDRESS: 333 TEXAS STREET / SDITE 425 f SHREVEPORT, LA 71101-531% ATTN:COPPER EAGLE GAS STORACE

WIZLL NAME & NO.: SUNCOR DEVELCPMENT 1-24 FIELD: LUKE-GLENDALE LEASE:

LOCATION: 3305Tx330WL COUNTY: MARICOPA STATE: ARIZONA

TEST Ng{iEBUR ) TEST INTERVAL FROM 5270 FT TG 5380 FT = 110 FT

e SURFACE DATA EQUIPMENT SEQUENCE
DESCRIPTION DATE | TIME OF DAY| PRESSURE || COMPONENTS oo ID | LENGTH | DEPTH

OPEN TO BUBBLE HOSE ONLY 29-JAN SURFACE FLOWHEAD

SET PACKER 01:26 DRILL PIPE [16.6#} 4.50 3.82% 4028 3928

OPENED TCOL 01:-28 HEAVY WEIGHT DRILL PIPE (a18) |a.50 |2.750 |547.1  |4575

SEAT FAILED 01:28 CROSS OVER 5UB 6.25 2.250 1.36 4577

CLOSED TOOL 01:29 HYDRAULIC JBR 6.25 |z.000 |:1.69 |asss

RECYCLED TOOL 01:3t CROSS OVER 50B 6.125 3.000 1.84 4590

HESET PACKER 01:32 DRILL COLL-ARS 6.25 2.250 S42.6 5131

OPENED TOOL 01:33 SUMPGUT DISK REVERSING VALVE |6.25  }3.250 {0.83 5134

SEAT FAILED 01:-34 PRILL COLLARS 6.25 2.250 S0.23 5224

PULLED OUT OF HOLE 01:40 DREPKOEFF DIN REVERSING VALVE [6.25 [3.000 [0.96 5225
CROSS OVER SUB &6.0¢ 2.438 0.94 3226

MFE

5.00 1.000

3.88

MFE OH BYPASS

5.00 1.000

2.948

CROSS OVER SUB

5.75 2.000

0.39

INSIDE RECORDER CARRIER

5.75 3.000

6.74

INSIDE RECORDER CARRIEH

5.75 3.000

5.52

CROSS OVER SUB

5.75 2.000

™
"
W

DaC HYDRAULIC JAR

4.75 1.875

5.59

UPPER STRADDLE BYPASS SUP

4.75% 2.000

0.58

SAFETY JOINT

4.75 2.500

2.01

\M_/j

CROSS OVER SUB

6.00 2.50

1.02

BOB-TAIL PACKER

11.125 |1-750

6.65

N TR

PERFORATED ANCHOR

5.75 3.000

5.11

LOWER STRADDLE BYPASS SUB

5.75 0.000

0.54

CROSS OVER SUB

6.00 2.313

0.87

= DRILL COLLARS §.25 |2.250 }89.43 5386
CROSS OVER SUB 6.125 |2.500 [1.39 5367
INSIDE RECORDER CARRIER 5.75 |3.000 |6.28 5374
BOB TATL PACKER 31.25 |1.750 |6.28 5380

PERFORATED ANCEOR

5.75 3.000

2.40

Ccross Over Sub

6.125 2. 500

1.47

CROSS OVER SUB

6.438 3.125

2.22

CROSS OVER SUB

7.938 2.750

2.91

BIT

12.25 2.4000

1.00

~RECOVERY DESCRIPTION FEET BBLS

01IL GRAVITY RESISTIVITY

CHLORIDES

MUD

SERVICE ORDER NUMBER: 7960582

SCHLUMBERGER ENGINEER/TECHNICIAN

KIftK BEASLEY
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FlELD REPORT TYPE OF SERVICE DATE DISTRICT Pa“:fe
-'*Sc'hluh’lb_gige'r. . s LE DST 29-JAN-2002 |HOBBS 2 of 2
INSTRURMENT DATA MUD DATA
INSTRUMENT NO. |WTSR-376 MU TYPE  BRINE MUD WT 3.3 #fgal
CRPACTTY {PSIG) {20000 VISCOSITY 34 WATER LOSS & cc
DEPTH 5246 RESISTIVITY: OF MUD Y =p
NS IDE-QUTSIDE | IV RESISTIVITY: OF FILTRATE 0.135 @ 7¢ 33
CLOCK CAP ELECTRONIC CHLORIDES 32000 PEM
TEMEERATURE °F|160 H2S DURING TEST PPM
I. KYD. PSIG|2688 WELL BORE DATA
I. FLOW  PSIG FORMATION TESTED
I.8.1. PSIG NET PRODUCTIVE INTERVAL ft EST. POROSITY %
2nd FLOW P3SIG ELEVATION 1064 £t DEPTH MEASURED FROM GL
nd §.1. PSIG TOTAL MEASURED DEPTH 6052/6052 fi
F. FLOW  PSIG 0 H SIZE 12.25 in
F.5.I. P5IG CASING SIZE 13.375 / 12.415 -
F. HYD. PBSIG|2700 LINER SIZE
PERF INTERVAL FROM fr TO fr
SHOT DENSITY
CUSHION LENGTH AMOUNT SURFACE PRESS BOTTOM CHOKE SIZE
RONE 1.00
SAMPLER DATA

RECOVERY RESISTIVITY CHLORIDES
GRS c.r.| RECOVERED WATER @ deg ¥ PEM
DIL c.C.| RECOVERED MUD e deg ¥
WATER €.C.| REC.MUD FILTRATE @ deg ¥ PEM -
MUD ‘©.C.| PIT MUD @ deg F
GRAVITY ~  °API sF} PIT MUD FILTRATE -] deg ¥ PEM
GOR C.F./BBL| SAMPLER PRESSURE

R &z THIS I8 DST #4. THE PACKERS ON THIS STRADDLE TEST WERE

THE TEST WAS ABORTED DUE TO
PACKER SEAT FAILURE. THANK YOU FOR USING SCHLUMBERGER.

POSITIONED AT 5270’

& 5380°.

SRRVICE ORDER NUMBER:

7960582

SCHLUMBERGER ENGINEER/TECHNICIAN

KIRK BEASLEY
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COPPER EAGLE GAS STORAGE

SUNCOR DEVELOPMENT 1-24
TOOL STRING SCHEMATIC

TOOL DESCRIPTION oD D LENGTH DEPTH
[yp]
. SURFACE FLOWHEAD 0
_5 DRIL. PIPE {16.6%) 4.50 3.826 4028 4028
HEAYY WEIGHT DRILL PIPE (41#) 4. 50 2.750 547 4 4575.4
; CROSS OVER SUB £.25 2.250 136 4576.76
1 HYDRAULIC JAR 6.25 2.000 11.69 458645
: CROSS OVER SUB 6.125 3.000 1.84 4590.29
: /1 DRLL COLLARS 6.25 2.250 5426 5132.89
) (] PUMPOUT DISK REVERSING VALVE 6.25 3.250 0.82 5133.72
2 DRILL COLLARS 6.25 2.250 90.22 5223.95
] BREAKOSF PIN REVERSING VALVE 6.25 3.000 0.96 5224.91
E (1  cross over suB 8.00 2.438 0.94 522585
P e 5.00 1.000 9.85 5235.73
7 MFE OH BYPASS 5.00 1.000 2.98 5238.71
CROSS OVER SUB 5.75 2.000 0.99 5239.7
INSIDE RECORDER CARRIER 5.75 3.060 8.74 5246.44
[l NSIDE RECORDER CARRIER 5.75 3.000 5.52 5251.96
'_i CROSS OVER SUB 5.75 2.000 10 5253.07
. _E1 D&C HYDRAULIC JAR 4.75 1875 6.59 5259.66
'@! UPPER STRADDLE BYPASS SUB .75 2.000 0.68 5260.32
SAFETY JOINT 4.75 2.500 2.01 5262.33
1 j CROSS OVER SUB 6.00 2.50 1.02 5263.35
§ § BOB-TAL PACKER 11.125 1.750 6.65 5270
s PERFORATED ANCHOR 5.75 3.000 5.11 527511
o T!  LOWER STRADDLE BYPASS SUB 5.75 0.000 0.64 5275.75
¢ ' CROSS OVER SUB £.00 2313 0.87 5276.62
a DRILL COLLARS 6.25 2.250 89.43 5366.05
P 1 crOSS OVER SUB 6.125 2,500 139 5367.44
: Bl INSIDE RECORGER CARRIER 575 3.000 6.28 5373.72
i ﬁ:ﬂﬁ 80B TALL PACKER 11.25 1.750 6.28 2380
C e ..4 PERFORATED ANCHOR 5.75 3.000 2.40 5382.4
. B Sross (ver Sub 6.125 2.500 147 5383.87
& 1 CcROSS OVER SUB 6.438 3.125 2.22 5386.00
1 CROSS OVER SUB 7938 2,750 2.91 5389
5 e 12.25 2.600 1.00 5390
rt Number: 7960582
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g Data Report

i REPORT NO.
7960582

TEST DRTE:
29— JAN-2002

Schlumberger Teskin
Pressure Data Report

LUKE'GLENDRLE

Tagt NO. -eecensmesmtrmsst sttt County seessssersssssst sttt 00 MERICOPA

S P GrakE wameemacm ettt GRIZONA

Test Interval (£5) cavasoosent 5270 to 5380 Qec/Twn/BAG «corrsmssst27 """ 33DSLK3SGHL

Depth Referencs :..see::oissts Flevation (€4) L ossssesosne=tt 1064

HOLE CONDITIONS MU0 PROPERTIES

Total Depth MD/TVDY (£E) ... 052/6052 Mud Type seesmssezrssstmt """ BRINE

Hole Size A T 12.25 Mud Weight (tb/gal) -.ee-esrc? 8.3

Casing/Liner 1.0. Gl ea-e-ns 13.375 /7 12.41 Hud Resistivity (chm.m) seecn-

Parf'd Intsrual/Net Pay <9 .. Filirate Bosistivily {ohm.m) . « 0.135 = 70F
Filtrate Chlorides {ppm} .- - 32000

Shot Density/Di&meter {in} ..-

INITIAL TEST CONDITIONS TEST STRING CONF IGURATION
i ..

Pipe Length £ty /1.0 (in)
(£t1 /1.0, {inl .. 722 /2.
7 380

initial Hydrostatic {psi) ...
Gas Cushion Type - .-----=2"777 Collar Length
Surface Pressurs (psi) «.ree-- pPacker Depths (£F) ccammmsrmrr® 5270, 5380,
Bottomhole Choke Size (indl .-- 1.00
5246/HTS§:§?6

Gauge Depth (<) /Type e oroev-r
SAMPLE CHAMBER RECOVERY

m=
===

T TR

—

HDCK/FLUID/HELLBOHE PROPERTIES

Liquid Cushion Type - -------"
Cushion Length T N

NET PIPE RECOVERY
Yolume Fluid Tupe \ Properties

INTERPRETATION RESUL.TS

Model of Behavigr ------=--7°°" 01l Density (deg. API} .-.----
Fluid Type Used for Analysis.. Basic golids (A} eaeeescmmenrs
Aegervoir Pressure (pgi) ----- Gas Gravity .--..------7777707
Transmissibility {md.+t/cp) GOR (scf/STB} «oaaremesmrent™r
C+factive Pormzability tmd} .- Water Cut (F) cansenmmmaresment
Skin Fac tor/Damége Batio ...~ Vigcosity lep) ~eveomrmnsnil”
Storativity Ratio, Omegd ..--- Total Comprassibility (1/psil -
Interporos.Flow Coef..lambda.. Porosity (A) wosversrcerr=""""

Raservoir Tamperature F) .. 160

Distance to an Anomaly (£1)
Radius o¥f investigation (£t .. Form. Vol.Factor (bb1/5TB} ----

Potentiometric Surface (£%) .-

COMMENTS:
THIS 1S DST =i. THE PACKERS OH THIS STRADDLE TEST WERE POSITIONED AT sp70° & 53807 THE
R SEAT FRILURE. THANK ¥OU FOR USING SCHULUMBERGER.

TEST WAS ABORTED pDUE TO PRACKE

1990 SCHLUMBERGER

©
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WELL TEST INTEHPHETRTIDﬂ REPORT =:7960582

e IPHGE: 2,
CLIENT : COPPER ERGLE GAS STORAGE 3] - JAN-u=
REGION :CENTRAL F1ELD: LUKE-GLENDALE
DISTRICT:HOBBS SEQUENCE OF EVENTS FONE :
BASE : MIDLAND WELL :SUNCOR 1-2u
ENGINEER: KIBK BEASLEY LLOCATICN: 3I3GSLx330HL

DRTE TIME DESCRIPTION ET
(HR:MIN) (MINS)

29-JAN OPEN TO BUBBLE HOSE ONLY
01:26 SET PRACKER o
91:28 OPENED TOOL e
01:28 SEAT FRILED 2
01:29 CLOSED TOOL 3
81:31 RECYCLED TOOL S
@1:32 RESET PACKER 6
g1:33 OPENED TOOL 7
01:34 SEAT FARILED 8
01:40 PULLED OUT OF HOLE ig

FORM= 11.06-102590

8HP
(PSIA)

Wrif
(P31G)

SCHL.UMBERGER
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WELL TEST INTEHPHETHTIUN}HEPOHT =: 7968562 - PAGE: 12,
CLIENT : COPPER EAGLE GRS STORAGE 31-JAN—==

BASE

REGION :CENTRAL
DISTRICT:HOBBS

ENGIMEER: KIRK BERSLET

DISTRIBUTION OF REPORTS ZONE =
: MIDLAND

FLELD: LUKE-GLENDALE

WELL :SUNCOR 1-2u4
LOCATION: 330513304

BRAMMER ENGINEERING

333 TEXAS STREET

SUITE 425

SHAEVEPORT. LR 71101

Qttn: COPPER EAGLE GAS STORAGE
(2 copies)

: FORM= 11.00-102590

Army interpretations or recommendatiions are opinions and necessarily
basad on inferences and empirical factors and assumptions, which

are rmot infailible. Accordingly, Schlumberger (Flopetrol Johnstoni
cannot and deoes net warrant the accurgey of correctness of any

interpretation or measurement. Under no circumstances should any
intepretation or measurement be relied upon as the sole basis for
any drilling, completion, well treatment or production decision or

any procedure inuoluing risk to the safety of any drilling venture,
drilling rig or its crew,or any other individual. The Customer has

full responsibility for all drilling, completion, well treatment,
and production procedure, and all other activities relating to the
drilling or production operation.

SCHLUMBERGER
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*% WELL TEST DATA PRINTOUT **
kkk kb kkkkk kR kR kxkhxhkhrhhhhkdd®

COMPANY: COPPER EAGLE GAS STORAGE FIELD REPORT NO. 7560582
WELL: SUNCOR DEVELOPMENT 1-24 INSTRUMENT NO. WTSR-978

RECORDER CAPACITY: 20000 PSI PORT OPENING: INSIDE DEPTH: 5246 FT

LABEL POINT INFORMATION
S S Lt st L L2

: TIME BOT HCLE BOT HOLE
| o OF DAY DATE ELAPSED PRESSURE TEMP.
) # HH:MM:S838 DD-MMM EXPLANATION TIME, MIN PSTA DEG F

i 1:19:57 29-JAN HYDROSTATIC MUD 583.95 2687.65 158.32

2 1:28:07 29-JAN SEAT FAILED 592.12 1481.21 158.52

3 1:34:17 29-JAN SEAT FAILED 598.28 1612.37 159.62

4 1 29-JAN HYDROSTATIC MUD 602.62 2700.28 160.45

RO TE RGNS

[ C:xa..—-.«-jm.\ PRESEEAHE TIUR TR




i ‘ ‘ FlELD REPORT TYPE OF SERVICE DATE DISTRICT ?ag_e
SChlwnber er; . OPENHGLE DST 27-JAN-2002 |HOBBRS 1 of 2
WER: COPPER EAGLE GAS STORAGE SERVICE QRDER NUMRER: 7960530
REDORTS ADDRESS: 333 TEXAS STRERT / SUITE 425 / SHREVEDORT, LA 71101-5319 ATTN:COPPER EAGLE GAS STORAGE
WELL NAME & MO.: SUNCOR DEVELOPMENT 1-24 FIBELD: LUKE-GLENDALZ LEASE
LOCATION: 339_8\!;.‘:330“1’.: COUNTY: MARICOPA STATE: ARIZONA
TEST NO. .‘!I{EE‘\) TEST INTERVAL FROM 5380 FT TO 5352 FT = 672 FT
{(_—— SURFACE DATA EQUIPMENT SEQUENCE
DESCRIPTION DATE TIMZ OF DAY| PRESSURE COMPONENTS ap in LENGTHE DEPTH
OPEN TO BUEBLE HOSE ONLY 27-JFAN SURFACE FLOWHEAD
SET PACKER 05:45 DRILL PIPE {1&6.6%) 1.50 3.826 4048 4048
START FLOW 05:47 HEAVY WEIGHT DRILL PIPE {41&) |2.30 2.750 547.4 1595
BOTTOM OF THE BUCKET 05:48 CROES QVER SUB 6.25 2.259 1.36 4557
PRESSURE DESCRIBED IN OZ. 05:50 12 oz HYDRAULIC JAR £.25 2.000 11.69 41608
05:54 22 oz CROSS OVER 5U8 §.,125 3.000 1.83 46190

END FLOW & START SHUT-IN 05:535 28 oz DRILL COLLARS 6.25 2.250 6§23.1 5239
END SHUT-IN 07:27 PUMBCUT DISK REVERSING VALVE 6.25 3.250 0.33 5220
START FLOW, "BOB¥ C7T:28 DRILEL COLLARS §.25 2.259 93.20 5333
PRESSURE DESCRIBED IN OZ. 07:32 26 oz BREAKOFY PIN REVERSING VALVE 6.25 31.000 0.96 5334
PRESSURE DESCRIBED IN PST 07:37 3.4% CROSS QVER =UB 6.00 2.438 0.%¢ 5335
MAXIMUM SURFACE PRESSURE 07:52 6.Zz§ MEE 5.00 1.308 9.83 3343
PRESSURE BEGINNING TO DROP 07:57 5.0% fi"!FE‘. OH BYPASS 3.00 1000 2.98 5348
' 03:07 4.48 INSIDE RECCGRDIR CARRIER 4.88 1.500 .67 5358

FLOW SIOWING oB:-12 g INSIDE RECORDER TARRIER 4.8 1.500 7.77 5364
PRESSURE DESCRIBED IN OZ. 08:27 6 oz D&C HYDRAULIC JAR 4.75 1.873 §.59 53370 ’
NO FLOW, DEAD AGAIN OB:42 o SAFETY JOINT 4.75 2.500 2.01 5372
END FLOW & START SHUT-IN 09:28 9 CROSS OVER SUB .00 2.50 1.02 5373
END SHUT-IN 13:28 BOR-TAIL PACHER 11.125 {21.750 6.73 380
PULLED LOCSE 13:33 EERTORATED ANCHOR 5.75 3.o002 3.00 5383

CR0OSS OVER SUB 6.00 2.313 0.87 5384

CROSS OVER SUB £.438 3.125 2.22 538&

BIT SU38 7.938 2.750 2.91 5389

alT 12.25 2.000 1.00 5330

iy
L

\
\
\)

&

RECOVERY DESCRIPTION EEET BBLS Oil: GRAVITY RESTSTIVITY CHLORIDES
MUD FILTRATE 4431
TOP 0.139 CHMS 60 °F 36000 PPM
MIDDLE 0.136 OHMS 60 °F 37000 PPM
EOTTOM 0.139 OEMS 60 °F ' {36000 PPM

SERVICE ORDER NUMBER:

7960580

SCHLUMBERGER ENGINZER/TECHNICIAN

KIRK SEASLEY
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FlELD REPORT TYDES OF SERVICE DATE DISTRICT Page
i QPENHOLE DST 27-JAN-20082 {HCBBS 2 of 2
_______ INSTRURMENT DATA MUD DATA

INSTRUMENT ND.|WISR-995 |WISR-978 |WISR-1752 MUD TYPE  BRINE MUD WT 5.3 #/gal

CAPACITY {PSIG) 15000 15000 15000 VISCOSITY 34 WATER LOSS 6 cC

DEPTH 5356 53€4 . RESISTIVITY: OF MUD & ag

INSTGE-GUTSIDE} IN ™ ouT RESISTIVITY: OF FILTRATE 0.135 @ 70 sF

CLCCK CAP ELSCTRONIC| ELECTRONIC|ELECTRCNIC CHLORIDES 32000 oeM

TEMPERATURE °F|16% 161 H2S DURING TEST oM

I. HYD. PSIGj2732 2727 WELL BORE DATA

T. FLOW PSIG|1110-1331 [1184-1485 FORMATION TESTED

1.8.1. p5IG{223% 2235 NET PRODUGCTIVE INTERVAL ft EST. POROSITY %

2nd FLOW PSIG ELEVATION 1664 £ DEPTE MEASURED FROM GL
) 2nd 8.I. PBSIG TOTAL MEASURED DEPTH 6052/6032 £t
3 F. FLOW PSIG[1148-2246 [1143-2242 0 H SIZE . 12.25 in
F.§.1. PSIG|2247 2243 CASING SIZE 13.375 / 12.415

F. HYD. PsSIGI2736 2730 LINZR SIZE

PERT INTERVAL FROM ft TO fr
SHOT DENSITY
CUSHION LENGTH BMOUNT SURFACE PRESS SOTTOM CHOKE SIZE
NONE 1.00
SAMPL.ER DATA
RECOVERY RESISTIVITY CHLORIDES

GAS €.F.| RECOVERED WATER a dag DM

OIL C.C.} RECOVERED MUD a deg

v m

WATER C.C.| REC.MUD FILTRATE 0.138 @ §0 deg ¥ | 36000 PEM
MUD 2500 c.c.| PIT MID @ deg F

GRAVITY SAPIX or| PIT MUD FILTRATE 0.138 & &0 deg F | 36000 2PM
GOR C.F./BBL| SAMPLER PRESSURE 62 psig

REMARKS: ,o.0o 19 pST #3. THE WELL WAS EVALUATED FROM 5380¢ TO
5052’ . THE TEST WAS CONCLUSIVE. THE RECOVERY WAS 52.5
BARRELS OF MUD. BOTH FLOWS & SHUTINS WERE OBTAINED BUT
UNFOTUNATELY THE WELL DIED AGAIN DURING THE PRESCRIBED
FLOW TIME. THE TEST WAS MECHANICALLY SUCCESSFUL. THE
ANNULOS REMAINED CONSTANT DURING THE TEST & THERE WERE NO
e DRILI: PIPE LEAKS. THERE WAS SOME PARTTIAL PLUGGING DURING
T THE FLOWS, BUT IT DID NOT EFFECT TEE TEST. THANK YOU FOR
USING SCHLUMBERGER.

T RDER NUMBER: SCHIIMBERGER ENGINEER/TECHNICIAN
SERVICE O 7560580 KIRK BEASLEY
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COPPER EAGLE GAS STORAGE

SUNCOR DEVELOPMENT 1-24
TOOL STRING SCHEMATIC

TCOL DESCRIPTION 0D 1D LENGTH DEPTH :
@% SURFACE FLOWHEAD o
Y
- DREL PIPE (16.6%) 1.50 3.826 4048 4048
L1 HEAVY WEIGHT ORILL PIPE {41#) 4.50 2.750 5474 4595.4
@ CROSS OVER SUB 6.25 2.250 1.36 4596.76
HYDRAULIC JAR 6.25 2.000 11.69 160B.25
)
b CROSS OVER SUB 6.125 3.000 1.84 1610.29
; DRILL COLLARS 6.25 2.250 629.1 5239.39
E PUMPOUT DISK REVERSING VALVE 6.25 3.250 0.83 5240.22
A~ DRILL COLLARS 6.25 2.250 93.20 5333.42
. L’ .
; BREAKCFF PIN REVERSING VALVE 6.25 3.000 0.96 5334.28
j CROSS OVER SUB 5.00 2.438 0.94 5335.32
] ,
MFE 5.00 1.000 9.88 5345.2
L MFE on BYPASS 5.00 1.000 - 2.98 5348.15 o
INSIDE RECORDER CARRIER 4.88 1.500 7.67 5355.85
g INSIDE RECORDER CARRIER 4.88 1.500 7.77 5363.62
D&C HMYDRAULIC JAR 4.75 1.875 5.59 537021
= SAFETY JOINT 4.75 2.500 2.01 5372.22
P CROSS *OVER SUB - 6.00 2.50 102 5373.24
‘;—-—\
o 208-TAIL PACKER 11.125 1.750 6.76 5380
(4 T
32| PERFORATED ANCHOR 5.75 3.000 3.00 5383 L —— ‘
CROSS OVER SUB 6.00 2313 0.87 5382.87 ! o
! . CROSS OVER SUB 6.438 3.425 2.22 5386.09
CBIT SUSB 7.938 2.750
BE:H 12.25 2.000

Report Number: 7960580
Test Number: TWO
Test Dater 27-JAN-2002

S caii




REPORT NG.
79650580 S T

PAGE NO. I

TEST ORTE:
27-JAN-2002

Schlumberger Testing Data Report

AR - .
- Schlumberger

Pressure Data Report

COMPANY: COPPER ERGLE GAS STORAGE

WELL: SUNCOR DEVELOPMENT 1-24

TEST IDENTIFICATION

WELL LOCATION

Test Type cieeerrrionsamnanes OPENHOLE BST Field . iiiinnnniinnanaasnnnas LUKE~GLENDALE
Test NO. cocivveviananonannnos THREE County .reieveennanacs e MARICGPR
Formation ...uccceoeieaannaann SEALE - - i te e AR IZONA

Test Interval (£} (.o .... 5380 tc BOS2 Sec/Twn/Bng « o iieaanaes 3305L=330WL
Depth Reference ......ooscoso- GL Elavation [(FE}] ... svveeeceans 1064

HOLE CONDITIONS MUD PROPERTIES

Jotal Depth MDs/TVD) (£%) 6052/86052 Mud TupPe cveeiicaveroannnnnasns BRINE

Hole Size (in) ......0veeennns 12.25 Mud Weight (lb/gal) .......... 9.3
Casing/Liner I.D. (n) ....... 13.375 / 12.41!Mud Resistivity (ohm.m) ......

Part'd Interval/Net Pay (1) ..
Shot Density/Diameter (in) ...

Filtrate Resistivity (ohm.m).. 0.135 o 70F
Filtrate Chlorides {ppm) ..... 32000

INITIAL TEST CONDITIONS
Initial Hyudrostatic ipsl) .... 2732.12
Gas Cushion Type ... ... ....

TEST STRING CONFIGURATION
Pipe Length (£B)/I.D. (in} ... U048 / 3.826
Collar Length (£8)/1.D. (in}.. 722 / 2.250

Surface Pressure [psil! ....... Packer Depths (£t} ....e0e.-nn 5330,
Liquid Cushion Type .......... Bottamhole Choke Size (inl ... 1.00
Cushion Length (£¥3 .......... Gauge epth (#t)/Type ........ S356/WTSR-3895
NET PIPE RECOVERY NET SAMPLE CHAMBER RECOVERY
Volume Fluid Type Properties Yalume Fluid Type Properties
ue3l] £¢ MUD FILTRATE 2500 cc Mud Rw 0(.1339260F 36000p
TOP Rwl. 139e60F 3B8000ppm
MIDDLE Bw. 136060F 37000ppm
BOTTOM Bwd. 135660F 36008ppm
Prassure:62 [GOH:G !GLH:G

INTERPRETATION RESULTS

Model o+ Behavior ............
Filuid Type Used for Bnalysis..
Resarvoir Pregscure (psi) ... ..
Transmissibility (md.ft/cpl
Effective Permseability (md)
Skin Factor/Damage Ratio .....
torativity Ratio, Omega .....
Interporos.Flow Coef.,Lambda..
Distance to am Bremaly (£E) ..
Radius of Inuvestigation (£f)..
Potentiometric Surface (£t)

COMMENTS:

THIS 1S DST s3. THE WELL WAS EVALUATED FROM 3380° TO 50S52°'. THE TEST WAS CONCLUSIVE. THE

RECOVERT WARS 52.5 BARRELS OF MUD. BOTH FLOWS

WELL DIED AGAIM DURING THE PRESCRIBED FLOW TIME. THE TEST WAS MECHAMICALLY SUCCESSFUL. THE
ANNULUS REMRINED CONSTANT DURING THE TEST & THERE WERE MO DRILL PIPE LEAKS. THERE WAS SOME
PARTIAL PLUGSINMG DURIMNG THE FLOWS, BUT IT DID NOT EFFECT THE TEST. THAWK TOU FOR USING

SCHLUMBERGER.

F’HODI RATE DURING TEST: Data Report

ROCK/FLUID/WELLBORE PROPERTIES
0311 Density {deg. API) .. .....
Basic Solide (0 ......c.a.v..

Gas GBravity - ..., ..o iieaoons

GOR [(8c$/STB) ...t cvnanannns
Water Cut (A ..o ee v ienenan
Viscosity (cp) tveeremeineannan
Total Compressibility (1/psi).
Porosity () ... v,
Reseruvoir Temperature (F)} .... 161
Form.Vol.Factor (bbl/378)

& SHUTINS WERE OBTRINED BUT UNFOTUNATELY THE

(C) 1990 SCHLUMBERGER
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WELL TEST INTERPRETATION AEPORT =: 7960580 " TPAGE: 2,
CLIENT : COPPER EAGLE GAS STORAGE 31— JAN-ww
REGION :CENTAAL FIELD: LUKE-GLENDALE
DISTRICT:HOBSS SEQUENCE OF EVENTS ZONE :
BASE : MIDLAND WELL :SUNCOR 1-24
ENGINFER:KIRK BERASLEY LOCATION: 330SL=330W0
DATE TIME DESCRIPTION ET BHP WHP
(HR: MIN) {MINS) (PSIA)  (PSIG)
27-JAN OPEN TO BUBBLE HOSE ONLTY
@5:45  SET PACKER -2
05:u7 START FLOW 0 1110
AS:48 BOTTOM OF THE BUCKET 1
05:50 PRESSURE DESCRIBED IN OZ. 3 12 oz
05:54 7 22 oz
t g P5:55 END FLOW & START SHUT~IN 8 1331 28 oz
07:27 END SHUT-IN 100 2239
07:28 STRRT FLOW, “BOB" 101 1iug
07:32 PRESSURE DESCRIBED IN OZ. 105 26 oz
07:37 PRESSURE DESCRIBED IN PSI 110 3.us
07:52 MAXIMUM SURFACE PRESSURE 125 B.2%
G7:57 PRESSURE BEGINNING TO OROP 130 6. 0=
08:07 140 Y. Us
08:12 FLOW SLOWING 1u5 3u
02:27 PRESSURE DESCRIBED IN OF. 160 - 6 oz
08:42 NO FLOW. DEAD ACRIN 175 &
09:28 END FLOW & START SHUT-IN 221 22us 0
13:28 END SHUT-IN uB1 22u7
13:33  PULLED LOOSE 466

R L

FOoRM= 11.00-102530 SCHLUMBERGER
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K WELL TEST INTERPRETRTIOM REPORT =: 7260580 PRGE: 12,
CLIENT : COPPER FAGLE GRS STORAGE 31— JAN-wm
REGION :CENTARRL FIELD: LUKE-GLENDALE
DISTRICT: HOBBS DISTRIBUTION OF REPORTS TONE :
BRSE s MIDLAND WELL :SUNCOR 1-2u
ENGIMEER: KIBK BEASLEY LOCATION: 3305 =330k

SCHLUMBERGER has sent copies of this report to the following:

BRAMMER ENGINEERING

333 TEXAS STREET

SUTTE 425

SHREVEPORT. LA 71101

Attn: COPPER ERGLE GAS S3TORAGE
{ 2 copies)

Any interpretations or recommendationsz are opinions &nd necessarily
based on inferences and empirical factors and assumptions, which
are not infallible. Rceordingly, Schlumberger (Flopetrol Jdohnston)
cgnnot and does not warcant the ficcuracy of correctness of any
interpretation or measurement. Under no tircums tances should amy
intepretation or measurement be relied upon as the sole basis for
any drilling, completion, well treatment or production decision or
any procedure inuoluing risk to the safety of any drilling venture,
drilling rig or its crew or any other individual. The Customer nas
full responsibility for all drilling, completion, well itreatment,
and production procedure, and all other actiuvities relating to the
drilling or production operation.

FORM= 11.00-102590

e lea

SCHLUMBERGER
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WELI, TEST DATA PRINTOUT **

kkFhhkkkdhkhrhrhkrxhkdbdddthrhihthdd

COMPANY: COPPER EAGLE GAS STORAGE
WELL: SUNCOR DEVELOPMENT 1-24

FIELD REPORT NO. 73960580
INSTRUMENT NO. WTSR-995

RECORDER CAPACITY: 20000 PSI  PORT OPENING: INSIDE DEPTH: 5356 FT -
LABEL POINT INFORMATION 3
*********************** E

TIME BOT HOLE BOT HOLE -
OF DAY  DATE ELAPSED PRESSURE  TEMP. &
# HH:MM:SS DD-MMM EXPLANATION TIME,MIN PSIA DEG F ;|
1 5:44:07 27-JAN HYDROSTATIC MUD 398.12 2732.12 153.10 i
5 5.:47:02 27-JAN START FLOW 401.03 1110.37 152.85 3
3 5:55:07 27-JAN END FLOW & START SHUT-IN 409.12 1331.00 158.59 2
4 7:27:02 27-JAN END SHUT-IN 501.03 2238.89 155.62 2
5 7:28:02 27-JAN START FLOW 502.03 1148.00 155.39 3
€ 9:27:52 27-JAN END FLOW & START SHUT-IN 621.87 2246.06  161.02 3
7 13:28:02 27-JAN END SHUT-IN 862.03 2247.28 158.79 g
8 13:34:47 27-JAN HYDROSTATIC MUD 868.78 2735.56  158.97 2
SUMMARY OF FLOW PERIODS 3
**********************t ?
’ §-“:
START END START END INITIAL 3
ELAPSED ELAPSED DURATION PRESSURE PRESSURE  PRESSURE :
PERIOD TIME,MIN TIME,MIN MIN PSIA PSIA PSIA ¥
1 401.03 409.12 8.09 1110.37 1331.00 1110.37 2
2 $02.03 621.87 119.84  1148.00 2246.06 1148.00
SUMMARY OF SHUTIN PERIODS -
***********************i*
START END START END FINAL FLOW
RLAPSED ELAPSED DURATION PRESSURE PRESSURE  PRESSURE  PRODUCING

= PERIOD TIME,MIN TIME,MIN MIN PSIA PSTA PSIA TIME, MIN

75 LT ITID Llliliil mmmcmees mmmmemms mme—m——m mmo—-om- So——-msoos Commooos

i 1 409.12 501.03 91.91  1331.00 2238.89 1331.00 8.09

< 2 621.87 862 .03 240.16  2246.06  2247.28 2246.06 127.93




.

FIELD REPORT # 7960580

TEST PHASE: FLOW PERIOD # 1

TIME
OF DAY DATE ELAPSED DELTA
HH:MM:8S DD-MMM TIME,MIN TIME,6 MIN
5:47:02 27-JAN 401.03 0.00
5:55:07 27-JAN 409.12 8.09

TEST PHASE: SHUTIN PERIOCD # 1

TIME
OF DAY DATE ELAPSED DELTA
HH:MM:SS DD-MMM TIME,MIN TIME,MIN

5:55:07 27-JAN 409.12 0.00
5:56:07 27-JAN 410.12 1.00
5:57:07 27-JAN 411.12 2.00
5:58:07 27-JAN 412.12 3.00
5:59:12 27-JAN 413.20 4.08
6:00:12 27-JAN 414 .20 5.08
6:01:27 27-JAN 415.45 6.33
6:02:32 27-JAN 416.53 7.41
6:04:27 27-JAN 418.45 9.33
6:05:52 27-JAN 419.87 10.75
6:07:52 27~-JAN 421.87 12.75
6:10:27 27-JAN 424 .45 15.33
6:12:37 27-JAN 426 .62 17.50
6:15:32 27-JAN 429.53 20.41
6:18:47 27-JAN 432.78 23 .66
6:22:17 27-3AN 436.28 27.16
6:27:57 27-JBN 441 .95 32.83
6:34:47 27-JAN 248.78 39.66
6:41:57 27-JAN 455.95 46.83
6:48:02 27-JAN 462.03 52.91
6:53:42 27-JAN 467.770 58.58
£:59:22 27-JAN 473 .37 64 .25
7:05:52 27-JAN 479.87 70.75
7:11:22 27-JAN 485 .37 76 .25
7:17:12 27-JAN 491.20 82.08
7:23:07 27-JBN 497.12 88.00
7:27:02 27-JAN 501.03 91.91
TEST PHASE: FLOW PERIOD # 2
TIME
OF DAY DATE ELAPSED DELTA

QH:MM:SS DD-MMM TIME,MIN TIME,MIN

BOT HOLE
TEMP .
DEG F
152.85
158.59

FINAL FLOW PRESSURE = 1331.

NSTRUMENT # WTSR-995

BOT HOLE
PRESSURE
PSIA
11310.37
1321.00

PRODUCING TIME =

BOT HOLE BOT HOLE

TEMP.
DEG F

BOT HOLE
TEMP .
DEG P

PRESSURE
PSIA -

BOT HOLE
PRESSURE
PSIA

8.09 MIN

DELTA P
PST

903.25
903.81
904.17
904 .48
904.75
905.06
905.64
906.03
906 .45
906.52
907.12
907.16
907.38
907.51
907.66
907.79
8507.89

00 PSIA

LOG
HORNER
TIME

0.59586
0.7029
0.5678
0.4746
0.4137
0.3576
0.3205
0.2712
0.2437
0.2134
0.1840
0.1650
0.1450
0.1277
0.1132
0.0957
0.0806
0.0592
0.0618
0.0562
0.0515
0.0470
0.0438
0.0408
0.0382
0.0366
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FIELD REPORT $# 7960580 " INSTRUMENT # WTSR-995

(

TEST PHASE: FLOW PERIOD # 2

TIME BOT HOLE BOT HOLE
OF DAY DATE ELAPSED DELTA TEMP. PRESSURE
HH:MM:SS DD-MMM TIME,MIN TIME,MIN DEG F PSIA

9:16:17 27-JAN 610.28 108.25 161.53 2245.84
9:27:52 27-JAN 621.87 119.84 161.02 2246.06

TEST PHASE: SHUTIN PERICD # 2 FINAL FLOW PRESSURE = 2246.06 PSIA
PRODUCING TIME = 127.93 MIN
TIME BOT HOLE BOT HOLE jele}
OF DAY DATE ELAPSED DELTA TEMP. PRESSURE DELTA P HORNER
gg-MM:SS DD-MMM TIME,MIN TIME,MIN DEG F PSIA PST TIME
9:27:52 27-JAN £21.87 0.00 161.02 2244& 0
9:29:02 27-JAN £23.03 1.16 160.97 2246.09 0.03 2.0464
9:32:17 27-JAN 626 .28 4.41 160.86 2246.03 -0.03 1.4772
9:34:27 27-JAN 628.45 6.58 160.81 2246.05 -0.01 1.3105
9:36:22 27-JAN 630.37 8.50 160.74 2246.11 0.05 1.2055
9:38:27 27-JAN £32.45 10.58 160.68 2246.17 0.11 1.1170
9:42:42 27-JAN 636 .70 14.83 160.57 2246.19 0.13 0.9835
9:46:52 27-JAN 640.87 19.00 160.48 2246.29 0.23 0.8884
9:52:37 27-JAN 646 .62 24,7 160.36 2246.40 0.34 0.7902
9:55:32 27-JAN 649.53 27.66 160.30 2246.42 0.36 0.7501
9:58:07 27-JAN 652.12 30.25 160.25 2246.45 0.39 0.7184
10:03:37 27-JAN 657.62 35.75 160.16 2246.51 0.45 0.6607
10:09:32 27-JAN 663.53 41.66 160.07 2246.50 0.44 0.6097
10:16:52 27-JAN 670.87 49.00 159.96 2246.58 0.52 0.5576
10:22:02 27-JAN 676.03 54,16 159.91 2246.53 0.47 0.5266
10:28:07 27-JAN 682.12 60 .25 159.84 2246.67 0.61 0.4946
10:33:57 27-JAN 687.95 66.08 159.78 2246.78 0.72 0.4678
10:41:22 27-JAN 695.37 73.50 159.73 2246.83 0.77 0.4378
10:48:02 27-JAN 702.03 80.16 159.66 2246.84 0.78 0.4143
10:53:27 27-JAN 707 .45 85.58 155.62 2246.00 -0.06 0.3970
106:58:32 27-JAN 712.53 90.66 159.57 2246.35 0.29 0.3822
11:04:312 27-JAN 718.20 96.33 159.51 2245.20 0.14 ©0.3670
11:09:37 27-JAN 723.62 101.75 159.48 2246.64 0.58 0.3536
11:17:22 27-JAN 731.37 109.50 159.42 2246.80 0.74 0.3361
11:22:37 27-JAN 736.62 114.75 159.39 2246.75 0.69 0.3253
11:29:57 27-JAN 743 .95 122.68 159.33 2246.84 0.78 0.3113
11:35:22 27-JAN 749.37 127.50 159.30 2246.72 0.67 0.3018
11:40:42 27-JAN 754.70 132.83 159.26 2246.81 0.75 0.2929
11:45:47 27-JAN 752.78 137.91 159.22 2246.88 0.82 0.2850
11:55:27 27-JAN 769.45 147.58 159.17 2247.01 0.95 0.2711
12:01:22 27-JAN 775.37 153.50 159.13 2247.05 0.99 0.2633
12:07:17 27-JAN 781.28 159.41 159.10 2247.09 1.03 0.2559
12:13:22 27-JAN 787.37 165.50 159.06 2247.10 1.04 0.2487
12:18:57 27-JAN 792.95% 171.08 159.04 2247.12 1.06 0.2425
12:26:17 27-JBN 800.28 178.41 159.01 2247.13 1.07 0.2348
12:33:37 27-JBN 807.62 185.75 158.97 2247.16 1.10 0.2276
12:48:57 27-JAN 822.95 201.08 158.92 2247.20 1.14 0.2138
13:06:22 27-JAN 840.37 218.50 158.86 2247.26 1.20 0.2002
13:28:02 27-JAN 862.03 240.16 158.79 2247.28 1.22 0O

.1855

PAGE

3

3




.qumLmﬂEJHIumm

0el

(NIW)

0es

JWIL 03Sdyl4

Qa9

.....................

...................

....................

................................................................................

*
................................................................................

..........................

........................

...................

..................

..................

...................

0os

00cl

pO3SI

..............................................

...........................................................

...............................................................................

......................................

¢ ONIN3d0 LH¥0d
154 BREEZ ¢ ALi3HdHQ
14 h9ES ¢ HLd43d

fiz~1 LNIWL0T3AI0 YOINAS ¢ T1aM 9/6-HSLM "ON LINIWNHLENI
I9540LS SHO 37903 H3dd0D # ANEJWOD 085096, 'ON LHOd3Y 47314

H0T JAINSSHId HATOHWOLLOY

J01ISNI

B}BQ 84NSSEJJ DTU0J30BT]

J4NSS3dd 3 T0HWO L 108

0olc

(HISd)

Done

008c




- asBaaquniyas

(NIW) 3WIL 03548713
008 oha 08L D2l 093 009 OhS

561

ik

591
JHN1YY3dW3L 3T0HWOL10E

0Ll
(4 930]

| I v . . ] .
., . - H H . . . . ' H . . . H .
"’ ' ‘. ' . ' . ' . ' ' ' ' ' ' ' . '
T e TR T R R T TR N PR AU DU N IO P SR LT CEREEELEEETRL SEER RN MR S
' ' . ' ' » . i h

St

B} B 8JnjBJBdWa] OlUOJ}OBT]
ld h9ES & HLJA0
he-1 LNIWJCTIAIA HOINNS & 113M 9L8-HGIM "ON LINIWNHLENI

3954015 SH9 37383 €3dH0T ¢ ANEGWOD D8S086. "ON LHO43Y 07314

50T AYNLVIddNEL ATOHNOLLOY




T

NIW 2°¢he 0L £°0 39Ngd FWIL LV

NIW 8°9.8 0L B8'HEY *
giSd chéc *+Md]

20NYY JWIL G3S4BT3 107
3YNSSIYd MOT4 TIENIS

NI §°e2l :(dl) IWIL ONIJNACHd * 2# NILNHS

8LB-HSLM "ON LNIWNYLSNT
08G096. "ON lH0d43Y 01314
he-1 LNIWJOTAAZ0 YOINNS ¢ 1M
39440LS SHY 37943 H3Jd0D ¢ ANHJWOI

LOTd 90T DOT

AR
JATIBATH3O % 4V

(ISd]




f«gﬁggaﬁk

CLV/ (1v+9i) ] 507

1

QG" 1

081

R

T T o T
» ] ' v T .
N
* N 1 * . 1 "
‘ ' ' .
' M . : ' N ' . . + .
| . '
b b e L AN e e e o
v ‘ 1 '
. ' v ‘ !
: ' ' . i
. ’ ] .
B Vb I iy
. ; b .
) v ' "
i . T H
. TR PR s e
M h B + N
N 1 * v . .
) ' 4 ]
’ ' . q .
4 v
|
v
4

R AR T TR

...............

.
. »
. '
N M
h .

bt
h '
f .

ehemle
B ‘
'

308H0LS SYD FT9H3 H3dd0D

8L6-HSIM "ON LN3IWNYLSNI
g8s0sEL "ON LHO43W 07314

¢ ANHdKO3

+ : NIW S7221 *(d1) il 9NION00Hd
; NiW 2°2h2 0L €0 $JONBY 3WIL LV
.......... : NIW 8°9.8 OL 6'HEY :3J9NHY 3WLL 0354673 107d
| P HISd 2R22 ¢ (#Md) JHNSSId MO THNI4 * 2# NILOHS |
P fiz-1 LNIWdOT3AI0 HOONNS ¢ 7713

LOTd YINJOH

4 ahﬁ

1579

1

mmﬁa

€L g
1

hece

§ece
J4NSS3dd

hhdc c¢hed Dhee 8Ece

9hce

(GISd)




GL0

CLV/ (L9+d1) T 907

0o

"1

Se'l s° 1

GL 1 pote Sc’e PS¢

:@ @.@. ; _m.@ w 2 $.ﬁ.@.ﬁ. w:+.¢ 5 m . m : m 4 @‘ @.@.w .%_w w.w
m L N B
.TT.._.W..T”.T.TW. m .TW.TM.T.*... ” m “... ” .m “ m m w. .“ .m m ”.mw._ ...... m.m”.
BN EEE Pl NIW 2701 ¢ (S1) IWIL ONIINO0Hd
AR A B FEAR SN NIW 6°68 OL 1°0 #3ONHH IWIL LV
NIW 2°915 0L h-92h :39NbY IWIL 03Sd¥T3 107d
Por P HIGd G8RT :(+Md) 3WNSSIdd MOTd THNIJ ¢ T# NILAHS |
AR I A h2-1 IN3Wd013A30 HOONNS * 773M
JOUHOLS $Y9 37083 Y3dd0D ¢ ANHLWOD
8L6-USIM "ON INIWMHLSNI
L L e oscpgs. ‘on lwodzw g3t LOTd VINYOH

€Ec'd gl'd Ql'a £S0°0 FA AR
! L ! 1

24

UShe onee psie aBoe 0581 OBLT

pE9e

JHNSSddd

(BISd)

:
i
i
o
i
m.
i

i
L,
3
w.
y.
!




R

C

* %

(

kkhkikhbhkkhkhhhkhkrthhhkrhhkrhkhkkhrkik

WELL TEST DATA PRINTOUT

* x

Fhkkkhkkhkhkhkkkhkdkdhhkkhktrthktdhbdhkikrtk

COMPANY: COPPER EAGLE GAS STORAGE
WELL: SUNCOR DEVELOPMENT 1-24

RECORDER CAPACITY:

20000 PSI PORT OPENING:

FIELD REPORT NO. 7360580
INSTRUMENT NO. WTSR-978

INSIDE

DEPTH: 5364 FT

LABEI, POINT INFORMATION

P E R P AL EE XS R E L NS 5 B 5
TIME BOT HOLE BOT HOLE
OF DAY DATE ELAPSED PRESSURE TEMP .
# HH:MM:SS DD-MMM EXPLANATICON TIME,MIN PEIA DEG F
1 5:43:37 27-JAN HYDROSTATIC MUD 412.62 2727.40 152.29
2 5:47:07 27-JAN START FLOW 416.12 1184.11 151.93
3 5§:57:17 27-JAN END FLOW & START SHUT-IN 426.28 1484.87 159.73
4  7:27:12 27-JAN END SHUT-IN 516.20 2234.66 156.31
5 7:28:12 27-JAN START FLOW 517.20 1147.5%6 156.02
6 9:25:32 27-JAN END FLOW & START SHUT-IN £34.53 2242.20 160.81
7 13:27:47 27-JAN END SHUT-IN 876.78 2243 .47 158.40
8 13:35:57 27-JAN HYDROSTATIC MUD 884.95 2730.13 158.74
SUMMARY OF FLOW PERIODS
kihbhkhhhkhkkbhhrdii I r T e dhhk
START END START END INITIAL
ELAPSED ELAPSED DURATION PRESSURE PREESURE PRESSURE
PERIOD TIME,MIN TIME,MIN MIN PSIA PSIA PSIA
1 £16.12 426.28 10.16 1184 .11 1484 .97 1184 .11
2 517.20 634.53 117.33 1147.56 2242 .20 1147.56
SUMMARY OF SHUTIN PERIODS
Ak A A kA I AFARTET IR E R A XAk EXXF
3 START END START ~ END FINAL FLOW
: ELAPSED ELAPSED DURATION PRESSURE PRESSURE PRESSURE PRODUCING
o PERIOD TIME,MIN TIME,MIN MIN BPSIA - PSIA PSIA TIME, MIN
¥ emmmem mmmmm—=- memm————= - scm—-— Sessmo o SSSmosoS Smmmmmmess TTTmmmmTE
i 1 426.28 5156.20 89.92 1484 .97 2234 .66 1484 .97 10.16
: 2 634 .53 876.78 242 .25 2242 .20 2243 .47 2242 .20 127.49
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FIELD REPORT # 7960580 INSTRUMENT # WTSR-978 PAGE 2
TEST PHASE: FLOW PERIOD # 1
TIME BOT HOLE BOT HOLE
OF DAY DATE ELAPSED DELTA TEMP. PRESSURE
HH:MM:SS DD-MMM TIME,MIN TIME,MIN DEG F PSIA
5:47:07 27-JAN  416.12 0.00 151.93 1184.11
5:57:17 27-JAN  426.28 10.16  159.73 1484.97
TEST PHASE: SHUTIN PERIOD # 1 FINAL FLOW PRESSURE = 1484.97 PSIA
PRODUCING TIME = 10.16 MIN
TIME BOT HOLE ROT HOLE LOG
OF DAY DATE ELAPSED DELTA TEMP. PRESSURE DELTA P  HORNER
HH:MM:SS DD-MMM TIME,MIN TIME,MIN DEG F PSIA PSI TIME
! 5:57:17 27-JAN  426.28 0.00 159.73 1484.97 0.00
‘ 5:58:17 27-JAN  427.28 1.00 160.66 2210.46 725.49  1.0477
5:59:22 27-JAN  428.37 2.09 161.51 2216.99 732.02 0.7680
: 6:00:22 27-JAN  429.37 3.09 162.23 2221.14 736.17 0.6323
6:01:42 27-JAN  430.70 4.42 163.06 2224.80 739.83 0.5183
6:02:57 27-JAN  431.95 5.67 163.72 2227.16 742.19 0.4459
§:04:07 27-JAN  433.12 6.84  164.25 2228.36 743.39 0.3954
6:05:07 27-JAN  434.12 7.84  164.64 2228.62 743.65 0.3610
6:06:37 27-JAN  435.62 9.34 165.11 2229.28 744.31 0.3197
6:07:42 27-JAN  436.70 10.42  165.36 2229.61 744.64 0.2956
6:09:47 27-JAN  438.78 12.50 165.76 2230.13 745.16 0.2583
6:13:17 27-JAN  442.28 16.00  165.99 2230.57 745.60 0.2135
6:15:42 27-JAN  444.70 18.42  165.90 2230.93 745.96 ©0.1908
6:19:12 27-JAN  448.20 21.92 165.27 2231.48 746.51 0.1654
6:21:37 27-JAN  450.62 24.34 164.62 2231.67 746.70 0.1515
‘ 6:23:57 27-JAN  452.95 26.67 163.99 2231.79 746.82 0.1402
g 6:26:32 27-JAN  455.53 29.25 163.29 2232.07 747.10 0.1295
: 6:28:32 27-JAN  457.53 31.25 162.77 2232.21 747.24 0.1223 -
b 6:35:32 27-JAN  464.53 38.25 161.26 2232.77 747.80 0.1023
- : 6:40:42 27-JAN  469.70 43.42 160.16 2233.11 748.14 0.0913
6:48:02 27-JAN  477.03 50.75 158.74 2233.32 748.35 0.0793
: 6:54:22 27-JAN  483.37 57.09 157.89 2233.58 748.61 0.0711 S :
e 6:59:57 27-JAN  488.95 62.67 157.46 2233.82 748.85 0.0653 . S | , 4
S 7:05:47 27-JAN  494.78 68.50 157.19 2233.97 749.00 0.0601 - S
7:11:07 27-JAN  500.12 73.84 156.99 2234.10 749.13 0.0560
o 7:16:07 27-JAN  505.12 78.84  156.81 2234.24 749.27 0.0526
i 7:22:22 27-JAN  511.37 85.09 156.52 2234.48 749.51 0.0490 . :
e 7:27:12 27-JAN  516.20 89.92 156.31 2234.66 749.69 0.0465 ' |
TEST PHASE: FLOW PERIOD # 2 ~
TIME BOT HOLE BOT HOLE N
OF DAY DATE ELRPSED DELTA TEMP. PRESSURE : '
HH:MM:SS DD-MMM TIME,MIN TIME,MIN DEG F PSIA 0 ¢
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FIELD REPORT # 7960580 INSTRUMENT # WTSR-978

TEST PHASE: FLOW PERIOD # 2

TIME BOT HOLE BOT HOL:E

OF DAY DATE ELAPSED DELTA TEMP. PRESSURE
HH:MM:SS DD-MMM TIME,MIN TIME, MIN DEG F PSIA

9:02:22 27-JAN 6131.37 94.17 162.36 2241.73

1 ' 9:18:12 27-JAN 627.20 110.00 161.15 2242.13
f 9:25:32 27-JAN 634 .53 117.33 160.81 2242.20

TEST PHASE: SHUTIN PERIOD # 2 FINAL FLOW PRESSURE =

:40:07 27-JAN 649.12 14 .59 160.32 2242.36

144 :17 27-JAN 653.2 18.75 160.23 2242.37

:48:37 27-JAN 657.62 23.09 160.12 2242.47

:51:02 27-JAN 660.03 25.50 160.07 2242.48

:53:17 27-JAN 662 .28 27.75 160.02 2242.5z

:57:27 27-JAN 666.45 31.92 159.91 2242.62

: 10:02:32 27-JAN 671.53 37.00 159.82 2242.67
’ 10:07:32 27-JAN 676.53 42 .00 159.75 2242.55
10:12:47 27-JAN 681.78 47.25 159.66 2242.63

10:17:57 27-JAN 686 .95 52.42 155.60 2242.72

10:23:32 27-JAN 692.53 58.00 159.53 2242.68

10:29:32 27-JAN 698.53 64.00 159.46 2242 .83

A ) 10:36:07 27-JAN 705.12 70.59 159.40 2242.87

B N 10:42:27 27-JAN 711.45 76.92 159.33 2242.92

f 3 : 10:49:52 27-JAN 718 .87 B84 .34 159.28 2242.94

. : . 10:55:02 27-JAN 724.03 89.50 159.24 2238.867

PR i o 11:00:07 27-JAN 729.12 94 .59 159.21 2242.52

; 11:06:32 27-JAN  735.53  101.00 159.17 2242.7%
1 % 11:11:32 27-JAN  740.53  106.00  159.12 2242.84
4 ¢ 11:17:27 27-JAN  746.45 111.92 159.08 2242.94
1 % 13:22:52 27-JaN  751.87 117.34  159.03 2242.90
- S 11:29:32 27-JAN  758.53  124.00 158.97 2242.99
11:35:57 27-JBN  764.95  130.42 158.92 2242.91
11:45:17 27-JAN  774.28 139.75 158.85 2243.04
11:50:47 27-JAN  779.78  145.25 158.81 2243.12
11:58:52 27-JAN  787.87 153.34 158.76 2243.18
12:06:32 27-JBN  795.53  161.00 158.70 2243.20
12:13:37 27-JAN 802.62  168.09 158.67 2243.24
12:19:07 27-JAN 808.12 173.59 158.65 2243.27
12:26:32 27-JAN  815.53  181.00 158.61 2243.28
12:41:57 27-JAN  830.95  196.42 158.54 2243.32
12:59:12 27-JAN  848.20 213.67 158.49 2243.39

2242.20

PRODUCING TIME = 127.49 MIN

TIME BCT HOLE BOT HOLE
OF DAY DATE ELAPSED DELTA TEMP. PRESSURE DELTA P
HH:MM:SS DD-MMM TIME,MIN TIME,MIN DEG F PSIA PSI

PETA

LOG

HORNER

TIME

.9885
-8921
.8143
. 7781
7477
.6985
.6479
.6059
.5680
.5356
-5048
.4760
L4481
.4245
-4000
.3846
-3707
.3545
.3430
.3302
.3194
3071
.2961
-2815
L2736
.2628
.2533
.2451
.2392
L2316
L2172
.2032
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FIELD REPORT # 7960580 INSTRUMENT # WTSR-39738 PAGE 4
TEST PHASE: SHUTIN PERIOD # 2 FINAL FLOW PRESSURE = 2242.20 PSIA
PRODUCING TIME = 127.49 MIN
TIME BROT HOLE BOT HOLE LOG
OF DAY DATE ELAPSED DELTA TEMP. PRESSURE DELTA P HORNER
HH:MM:SS DD-MMM TIME,MIN TIME,MIN DEG F PSIA PSI TIME
13:18:37 27-JAN 867.62 233.09 158.43 2243 .44 1.24 0.1895
13:27:47 27-JAN 876.78 242.25 158.40 2243.47 1.27 0.183s6
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WELL TEST DATA PRINTOUT

* %

khkkkhkhkhhkkhkhkkrkhhkrrhkhkkhkdddidhddx

COMPANY: COPPER EAGLE GAS STORAGE
WELL: SUNCOR DEVELOPMENT 1-24
RECORDER CAPACITY: 20000 PS5I PORT OPENING:

LABEL POINT INFORMATION
xikkhhkhkhhkkkhhkhhhkhkhkikkE

FIELD REPORT NO. 7960
INSTRUMENT NO. WTSR-1762
OUTSIDE

DEPTH: 5390 FT

TIME BOT HOLE BOT HOLE
OF DAY DATE ELAPSED PRESSURE TEME.
# HH:MM:SS DD-MMM EXPLANATION TIME,MIN PSIA DEG F
1 5:45:19 27-JAN HYDROSTATIC MUD 378.32 2748.16 156.43
2 5:48:19 27-JAN START FLOW 381.32 1044.56 156.04
3 5:56:24 27-JAN END FLOW & START SHUT-IN 389.40 1246.16 160.63
4 7:26:09 27-JAN END SHUT-IN 479.15 2254.69 165.42
5 7:29:19 27-JAN START FLOW 482 .32 11i81.49 165.09
& 9:24:59 27-JAN END FLOW & START SHUT-IN 597.98 2260.37 170.38
7 13:27:39 27-JAN END SHUT-IN 840.65 27Z261.48 166.55
8 13:36:49 27-JAN HYDROSTATIC MUD 849.82 2752.43 166.33
SUMMARY OF FLOW PERIODS
FhkkEhkkkhkkhkrhkkh kb kb kkk*
START END START END INITIAL
ELAPSED ELAPSED DURATION PRESSURE PRESSURE PRESSURE
PERIOD TIME,MIN TIME,6 MIN MIN PSIA PSIA PSIA
1 381.32 389.40 8.08 1044.56 1346.16 1044 .56
2 482.32 597.98 115.66 1181.49 2260.37 1181.49
SUMMARY OF SHUTIN PERIODS
N S L 1 s a s xR R 0
START END START . END FINAL FLOW
ELAPSED ELAPSED DURATION PRESSURE PRESSURE PRESSURE PRODUCING
PERTOD TIME,MIN TIME,MIN MIN PSIA PSIA PSTIA TIME, MIN
1 389.40 479.15. 89.75 1346.16 2254 .69 1346.16 8.08
2 597.98 840.65 242.6%9 2260.37 2261 .48 2260.37 123.74




(.

FIELD REPORT # 7960580
TEST PHASE: FLOW PERIOD # 1

TIME
OF DAY DATE ELAPSED DELTA
HH:MM:SS DD-MMM TIME,MIN TIME,MIN
5:48:19 Z27-JAN
5:56:24 27-JAN

381.32 0.00
389.40 §.08

TEST PHASE: SHUTIN PERIOD # 1

TIME
OF DAY DATE ELAPSED DELTA
HH:MM:8S DD-MMM TIME,MIN TIME,MIN

5:56:24 27-JAN  389.40 0.00
5:57:24 27-JAN  390.40 1.00
5.:58:24 27-JAN  391.40 2.00
5:59:24 27-JAN  392.40 3.00
6:00:29 27-JAN  393.48 4.08
6:01:34 27-JAN  394.57 5.17
6:02:59 27-JBN  395.98 6.58
6:04:04 27-JAN  397.07 7.67
6:05:24 27-JAN  398.40 9.00
6:07:09 27-JBN  400.15 10.75
6:09:09 27-JAN  402.15 12.75
6:11:44 27-JAN  404.73 15.33
6:14:49 27-JAN  407.82 18.42
6:16:59 27-JBN  409.98 20.58
6:19:19 27-JAN  412.32 22.92
6:22:29 27-JAN  415.48 26.08
6:25:14 27-JAN  418.23 28.83
5:28:24 27-JAN  421.40 32.00
6:33:24 27-JAN  426.40 37.00
6:40:39 27-JAN  433.65 44 .25
6:46:39 27-JAN  439.65 50.25
6:52:49 27-JAN  445.82 56.42
6:59:49 27-JAN  452.82 63.42
7:09:24 27-JAN  462.40 73.00
7:15:04 27-JAN  468.07 78.67
7:20:14 27-JAN  473.23 83.83
7:25:19 27-JAN  478.32 88.92
7:26:09 27-JAN  479.15 89.75

TEST PHASE: FLOW PERIOD # 2

TIME _
OF DAY DATE ELAPSED DELTA

HH:MM:SS DD-MMM TIME,MIN TIME,MIN

BOT HOLE
TEME .
DEG F
156.04
160.63

INSTRUMENT # WISR-1762

BOT HOLE
PRESSURE
PSIA
1044 .56
1346.16

N

FINAL FLOW PRESSURE = 1345.16 PSIA
PRCDUCING TIME =

BOT HOLE
TEMP.
DEG F

BOT HOLE
TEMP.
DEG F

BOT HOLE
PRESSURE
PSIA

BOT HOLE
PRESSURE
PSIA

8.08 MIN

DELTA
PSI

156.
884.
830.
8§95.
899.
901.
902.
903.
904 .
904 .
905.
905.
905.
906.
906.
906.
906.
907.
907.
907.
907.
oa8.
908.
208.
908.
S08.

p

LOG
HORNER
TIME

. 9581
.7024
.5674
.4743
.4087
.3479
-3125
.2782
.2434
2132
.1839
.1580
.1438
L1311
1172
1073
.0978
.0858
.0728
.0648
.0581
-0521
. 0456
. 0425
.0400
.0378
.0374

OOOOOOOOOOOOOOOODOOOOOOOOOO




FIELD REPORT # 7960580
TEST PHASE: FLOW PERIOD # 2

TIME
OF DAY DATE ELAPSED DELTA
HH:MM:SS DD-MMM TIME, MIN TIME, MIN

9:02:29 27-JAN 575.48 93.16
$:19:49 27-JAN 592.82 110.50
9:24:59 27-JAN 597.98 115.66

TEST PHASE: SHUTIN PERIOD # 2

TIME
OF DAY DATE ELAPSED DELTA

HH:MM:SS DD-MMM TIME,MIN TIME,MIN
9:24:59 27-JAN 597.98 0.00
9:30:19 27-JAN 603.32 5.34
9:31:19 27-JAN 604 .32 6.34
9:35:44 27-JAN 608.73 10.75
9:39:14 27-JAN 612.23 14.25
9:41:14 27-JAN 614 .23 16.25
9:45:44 27-JAN 618.73 20.75
9:47:59 27-JAN 620.98 23.00
9:52:54 27-JAN 625.90 27.92
9:55:19 27-JAN 628.32 30.34

10:02:24 27-JAN 635.40 37.42

10:07:34 27-JAN 640.57 42 .58

10:12:54 27-JAN 645.90 47.92

10:19:24 27-JAN 652 .40 54 .42

10:24:29 27-JAN 657.48 59.50

10:29:34 27-JAN 662.57 64.59

10:36:04 27-JAN 669.07 71.05

i0:41:54 27-JAN 674.90 76 .92

10:48:39 27-JAN 681.65 83.67

10:53:54 27-JAN 686 .90 88.92

10:59:09 27-JAN 692.15 94.17

11:05:19 27-JAN 698.32 100.34
11:10:34 27-JAN 703.57 105.59
11:15:49 27-JAM 708.82 110.84
11:23:19 27-JAN 716.32 118.34
11:30:19 27-JAN 723.32 125.34
11:37:09 27-JAN 730.15 132.17
11:43:09 27-JAN 736.15 138.17

1:49:24 27-JAN 742.40 144 .42
11:57:34 27-JAN 750.57 152.59
12:05:19 27-JAN 758.32 160.34
12:13:44 27-JAN 766 .73 168.75
12:22:39 27-JAN 77%.65 177.67
12:33:14 27-JAN 786.23 188.25
12:49:44 27-JAN 802.73 204.75
13:08:24 27-JAN 821.40C 223.42
13:27:39 27-JAN 840.65 242.67

BOT HOLE BOT HOLE

TEMP.
DEG F
171.01
170.53
170.38

 INSTRUMENT # WTSR-1762

PRESSURE
PSIA

2259,
2260.
2260.

59
29
37

C

FINAL: FLOW PRESSURE = 2260

PRODUCING TIME

BOT HOLE BOT HOLE
PRESSURE DELTA P
PSIA

TEME.
DEG F

1i23.74 MI

pPsl1

.37 PSIA
N

LOG
HORNER
TIME

.3833
.3121
L0973
.9860
-9352
.8428
.8048
.7350
. 7057
6342
.5917
.5542
.5151
.4885
.4648
.4378
.4164
.3943
.3787
.3644
.3489
.3368
-3256
.3108
.2982
. 2870
L2777
.2688
L2579
.2484
.2389
.2295
.2194
.2053
.1914
.1790
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__ FIELD REPORT TYEE QF SERVICE DATE DISTRICT Pa’”:e
s _i:hlumberg" er ) OPEMHOLE DST 22-JAN-2002 |[HOBBS 1 0f 2
WELL CWNER: COPPER SAGLE GAS STORAGE SERVICE ORDER NUMBER: 7360578
RECORTS ADDRESS: 333 TEXAS STREET / SUITE 425 / SHREVEPORT, LA 71101-5319 ATTN:COPPER ERGLE CGAS STORAGE
WELL NAME & NO.: SUNCOR DEVELOPMENT 1-22 FISED: LUKE-GLENDALE LEASE:
LOCATION: ~3548Lx330WL COUNTY: MARICOPA STATE: ARIZONA
TesT N0/ O ) TEST INTERVAL FROM 5137 5T TO §032 FT = 895 ET
- SURFACE DATA EQUIPMENT SEQUENCE
DESCRIPTION DATE TIME OF DAY| PRESSURE || COMPONENTS op o] LENGTH | DEPTH
1 OPEN TO BUBBLE HOSE CNLY 25-JAN SURFACE FLOWHEAD
SET PACKER 21:3§ DRILL PIDE {16.5%) 4.50 31.326 [4008 4006
START FLOW,SBCB* IN 30 SEC 12:40 BEAVY WEIGHT DRILL PIPE (41%) |4.5¢ |2.750 |}sa7.2 4553
PRESSORE DESCRISED IN OZ. 12:41 25 oz CROSS OVER SUB 6.25 2.250 [1.316 4555
PRESSURE DESCRIBED IN BSI 12:42 368 AVDRAULIC JAR 6.25 2.000 }11.69 4566
12:44 g CROSS OVER SUB £.125 13.000 [1.84 3558
CYCLED TOOL 12:50 DRILYL. COLLARS £.25 2.250 j448. 5016
END TLOW & START SHUT-IH 12:51 128 PUMPOUT DISX REVERSING VALVE }5.25 3.250 |0.83 5017
END SHUT-IN 14:21 ¢ DRILI COLLARS §.25 |2.250 }93.70 5111
START FLOW 14:23 HeREAKOFF PIN REVERSING VALVE {6.25 3.o00 |o.38 8112
DDESSIRE DESCRIBED IN OZ. 14:24 20 oz Ca0SS OVER SUB .00 2.438 |0.94 5113
PRESSURE DESCRISED IN PSI 14:27 3.4% MFE 5.¢00 1.000 }9.88 5123
. 14:32 3.9% furE cm BveAass 5.00 1.000 |2.98 5126
DRESSURET DROPVING 14:37 2.4% INSIDE RECORDER CARRIER 5.88 1.500 §7.€7 5113
FLOW DYING TD OUNCES 14:47 6 oz INSIDE RECORDER CARRIER 5.88 1.500 |7.77 3141
LOADING UP WITH WATER 14:52 2 cz . |osC HYDRAULIC JAR 4.75 1.875 |s.59 5143
15:12 2 oz SAFETY JOINT 4.75 2.500 i2.01 5150
IT'3 DEAD 15:18 0.06 CROSS OVER SUR 6.00 Jz2.5s0 |i.02 5151
END FLOW & START SHUT-IN 16:18 : 208-TAIL PACKER 11.125 11750 [8.36 5157
. - END SHUT-IN 20:28 DERFORATED ANCHOR 5.75 |3.000 [28.a5 |siBs
PULLED LOOSE 20:30 CUTSIDE RLCORDER CARRIER 5.75 2.000 {6.75 5192
; CROSS OVER SUB © Js.00 |2.333 [o.a7 5193
. - DRILL COLLARS §.25 2.25G6 }180.8 5374
* . - CROSS OVER SUB 6.438 |3.125 lz.22 5375
o CROSS OVER SUB 7.938 [2.750 |2.91 5379
L = BIT 12.25 l2.000 l1.00 5380
/ ,
o
Vi
[ > /
[ /
\ /
\ /
““RECOVERY DESCRIPTION FEET FETR] 01L GRAVITY REGISTIVITY CHLORIDES
MUD FILTRATE 4158
TO® 0.105 OHMS 70 °F 42000 PPM
MIDDLE : 0.111 OEMS 70 °F 40000 BPM
: 30TTOM ’ 0.116 OHMS 70 °F 3IB0D00 PPM ’
SERVICE ORDER WOMBER: : SCULUMBERGER ENGINEZEZR/TECHNICIAN

e 7960578 KIRK BEASLEY
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( e
: _ FIELD REPORT TYPE OF SERVICE DATE DISTRICT
. SchlUtn’berer . OPENHOLE DST 22-JAN-2002 |HODES
— INSTRURMENT DATA MUD DATA
TNSTRUMENT NG.|WTSR-$85 |WTSR-978 |WTISR-1762 MUD TYPE  BRINE MUD WT 9.5
CAPACITY {RSIG) | 15000 15000 15000 VISCOSITY 35 WATER LOSS 8
DEPTH 5141 5133 5192 RESISTIVITY: OF MID @ 33
INSIDE-GUTSIDE| I¥ IN ouT RESISTIVITY: OF FILTRATE 0.143 @ 70 oz
CLOCK CAP ELECTRONIC|ELECTRONIC|ELECTRONIC CHLORIDES 30000 PPM
TEMBERATURE °*F|151 151 H2S DURING TEST PEM
3 . HYD. PSIG}2642 2646 WELL BORE DATA
1. FLOW PSIG|1315-1860 |i267-1862 FORMATION TESTED VALLEY FIELD
I.5.1. PSIG|2134 2138 NET PRODUCTIVE INTERVAL fr EST. POROSITY
2nd FLOW PSIG ELEVATION 1984 fr DEPTH MEASURED FROM GL
2nd §.X. PSIG TOTAL MEASURED DEPTH £052/6052
F. FLOW P5IG|2884-2137 |1885-2141 O H SlzE 12.25 in
F.S.I. PSIG]{2340 2143 CASING SIZE 13,375 / 12.415
F. HYD. P5iG|2634 2636 LINER SIZE
PERE INTERVAL FROM fr TO fr
SHOT DENSITY
CUSHION LENGTH AMOUNT SURFACE PRESS BOTTOM CHO¥E SIiZE
NCNE 1.00
SAMPLER DATA
RECOVERY RESISTIVITY CHLORIDES
GAS C.F.| RECOVERED WATER @ deg F PEM
OIL C.C.} RECOVERED MUD 2 dag F
WATER c.Cc.| #E¢c.MUD TILTRATE 0.108 @ 7¢ deg F | 42000 ©PFM
MUD 2500 C.C.| PIT MUD @ deg F
GRAVITY SADI or|l pIT MUD FILTRATE 0.106 & 70 deg © | 42000 PPM
GOR C.F./BBL] SAMPLER PRESSURE 28 psig
REMARKS : THIS IS DST #2. THE WELL WAS EVALUATED FROM 5157’ TO
5052°. THR TEST WAS CONCLUSIVE. THE RECOVERY WAS 50.3
= . BARRELS OF MUD. BOTH FLOWS & SHUTINS WERE OBTAINED BUT THE 1
' S PIPE LOADED UP WITH FLUID ABOUT 1 HOUR INTO TEE FINAL FLOW ‘ R
AND KILLED ITSELF. THE TEST WAS MECHANICALLY SUCCESSFUL. '
THE ANNULUS REMAINED CONSTANT DURING THE TEST & THERE WERE
NO DRILL PIPE LEAKS. THANK YOU FOR USING SCHLUMBERGER.
; -:1.1
SERVICE ORDER NUMBER: ~960578 SCHLUMBERGER ENGINEER/TECHNICIAN KIRK BEASLEY -

—_—
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COPPER EAGLE GAS STORAGE

SUNCOR DEVELOPMENT 1-24
TOOL STRING SCHEMATIC

TOOL DESCRIPTION

oD

iD

LENGTH

SURFACE FLOWHEAD

DRILL PIPE {16.5%)

HEAVY WEIGHT DRILL PIPE {41#)

CROSS OVER SUB

HYDRAULIC JAR

CROSS OVER SUB

PRILL. COLLARS

PUMPOUT DISK REVERSING VALVE

DRILL COLLARS

ABREAKOFF‘ PIN REVERSING VALVE

CRGSS OVER SUB
MFE
MFE OH BYPASS

INSIDE RECORDER CARRIER

INSIDE RECORDER CARRIER
D&C HYDRAULIC JAR

SAFETY JOINT

CROSS OVER SUB

BOB-TAIL PACKER

PERFORATED ANCHOR
QUTSIDE RECORDER CARRIER
CROSS OVER SuUB

DRILL COLLARS

CROSS OVER SUB

¢ROSS OVER SUB
BIT

Report Numbar: 7960578
Number: TWO
Date: 22-JAN-2002

6.25

6.00

3.00
5.00
4.28

488

475

6.00

11125

5.75

5.75

6.00

6.25

6.438

7.928
12.25

3.000

2,438

1.000C

1.000

1.500

1.500

1.875

2.300
2.50

1.730

3.000

2.000
2313
2.250

3.125

2.750
2.000

93.70

.86

0.94

5.88

2.01

1.02

636

28.45

6.75

G.E7

180.8

2.22

;N
1.00
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REPOAT NO. 2
7960578 S T H H S h1 . b I ;%
PRGE NO. 1 Schlumberger Testing Daka Report Jochlumberger 2
32
TEST ORTE: Pressure Data Aeport x|
22— JBN-2002 §
COMPANY: COPPER EAGLE GAS STORARGE WELL2 SUNCOR DEVELOPMENT 1-2u '%
TEST I0ENTIFICRTION WELL LOCATION 'g
Test TYUPE v ieererinrnniacanens DPENHOLE DST Fleld tiveiennssncencanssanans LUKE-GLENDRLE ki
Tast NO. v.ienerronannearnnann THO Counky ceeeernvrsonsscsnsnnsas MRARICOPA e
Formation .. coiceveaaaeanannn VALLEY FIELD SEAEE v v i e a e i ARIZONA
Test Interval 8 ..o 5157 te 6052 Sec/Twn/Bng - ccvireieiicsnnsnn 3305Lx330HL
Depth Reference .. ...s.vevore- GL Elevation (ft} ... wecevvonnan 1064
HOLE CONDITIONS MUD PROPERTIES
Total Depth WMDATVOD £11 ... 6052/6052 Mud TYDe cacsennrennaenanscassn BRINE
Hole Size (Inl c..-aeeeracraos 12.25 Mud Weight !(lbr/gall .......... 9.5
) Casing/Liner I.D. (Gn) ....... 13.375 / 12.41|Mud Resistivity (chm.m} ......
q Perf'd Intarwal/Net Payp (#1).. Filtrate Resictiuity (ohm.m).. O0.143 & 70F
Shot Density/Diameter UGn) ... Fiitrate Chlorides {ppm} ..... 36000
INITIAL TEST CONDITIONS TEST STRING CONFIGURATION
Initial Hypdrostatic (psi) .... 2842.00 Pipe Length («8)/1.0. (in) ... uwaos  / 3.826
Gas Cushion Type .....c.-c---.- Collar Length (f#8)/1.0. (in)}.. 722 s 2.2508
Surface Pressure fpsi) ....... Packer Depths (FB) ........... 5157,
Liquid Cushion Tupe .......... Sottomhole Choke Size tinl ... 1.00
Cushicn Length (£t (... .00 Gauge Depth (H&}/Type ........ 514i/HTSR-985
NET PIPE BECOVERY : NET SAMPLE CHRMBER RECOVERT
Volume Fluid Type Proparties Volume Fluid Tupe Properties
uis3 ft MUD FiILTRATE 2500 cc Mud Rw 0B.106070F 42000p
TOP Ruwfl. 186&70F U2000ppm
MIODLE Awl. 11 1©70F 40B00ppm
BOTTOM Ru0. 116270F 38000ppm
Pressure: 28 |GOR: O [GLR: O
d . INTERPRETATION RESULTS ROCK/FLUID/WELLBORE PROPERTIES
' ’ Model of Behavior ............ 0il Density fdeg. APL) .. .. ... -
Fluid Type Used for Analysis.. Basic Solids (X)) ......ecan.n.
Reseruvoir Pressure (psi) ..... Gas Gravity ....... ...
Transmissibility (md.ft/cp) .. GOR [(scf/STB} ..ciecnceccnrsan
Effactive Permeability (md) .. Water Cut (#) . ...ccieaivnerns
Skin Factor/Damage Ratio ..... Viscosity lep)l +vceciarenenen
P Storativiiy Ratio, Omega ..... Total Compressibility (1/psi).
;2 Interporos.Flow Coef..lLambda.. Porosity (] ..cieneancvieaenn.
: - Distance to an Anomaly (£t} .. fesoruoir Temperature (F) .... 151
- - Radius of Ilnuestigation (£1t).. Form.V¥ol.Factor (bb1/3TB) ...
o Potentiometric Surface {(£t] ..
. . PRODUCTION RATE DURING TEST: Data Report
: ¢ {|coMMENTS: | ' ~
i ; THIS 1S DST #2. THE WELL WAS EVALURTED FROM 5157°. TO 60527, THE TEST WAS CONCLUSIVE. THE e
o RECOVERY WAS SO.3 BARRELS OF MUD. BOTH FLOWS & SHUTINS WERE OBTAINED BUT THE PIPE LORDED UP
" - _ WITH FLUID RBOUT 1 HOUR INTO THE FINAL FLOW AND KILLED ITSELF. THE TEST WAS MECHANICALLY 0
- E SUCCESSFUL. THE ANNULUS REMRINED CONSTANT OURING THE TEST & THERE WERE NO DRILL PIPE LERKS.
3 b THANK YOU FOR USING SCHLUMBERGER.

- (C) 1990 SCHLUMBERGER
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WELL TEST INTEHPHETQTION REPORT =: 7980578

CLIENT :

COPPER ERGLE GAS STORAGE

PAGE: 2,
27— JAN—mw

FOBRM=

REGION
BISTRICT:HOBBS

:CENTRAL

BASE :+MIOLAND

ENGINEER: KIAK BEASLET

SEQUENCE 0OF EVENTS

FIELD: LUKE-GLENDALE
FONE :VALLEY FIELD
WELL :SUNCOR 1-24%
LOCATION: 3305L=3300.

DRTE TIME
(HB: MIN)

DESCRIPTION

2l:

12:
12+
12:
12:

12:

i2:

14;

ius
1,
14
il
it
14
iu:
15:
15:

16:

20:
20:

11.00-102580

38

4a
ui
u2
yu

50

21

23
24
27
32
37
u7
52
12
18

ig

28
30

ET
(MINS)

OPEN TO BUBBLE HOSE ONLT
SET PACKER

START FLOW,."BOB™ IN 30 3EC
PRESSURE DESCRIBED IN OZ.
PRESSURE DESCRIBED IN PSI
CTCLED TOOL

END FLOW & START SHUT-IN
END SHUT-IN

START FLOW

PRESSURE DESCRIBED IN OZ.
PRESSURE DESCRIBED IN PSI
PRESSURE DROPPING

FLOW DTYING YO OUNCES
LOADING UP WITH WRTER
IT7*S DERD

END FLOW & STRART SHUT-IN

END SHUT-IM
PULLED LOOSE

= G

10
11
101

103
104
107
112

117
127
132
152

158

218

u68
u70

BHP HHP
(PSIA) {(FSIG)

1315

S oz

3.6+

G

1860 12=

2134 0
1884

20 oz

3.Us

3.8«

2.uxu

6 oz

% oz

2 0f

0.00
2137
2140

| _SCHLUMBERGER

e

K

B A e
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WCLL TEST INTERPRETATI

bN REPORT =: 7960578

CLIENT : COPPER ERGLE GRS STORAGE

PAGE: 12,
27— JAN—um

REGION :CENTRRL
DISTRICT:HOBBS

BRSE sMIDLAND
ENGINEER: KIRK BERSLET

DISTRIBUTION OF REPORTS

FIELD: LUKE-GLENDALE
ZONE :VALLEY FIELD
WELL :SUMCOR 1-24
L.OCATION: 3305l 33000

SCHLUMBERGER has sent copies of this report to the following:

BRAMMER ENGINCERING

333 TEXAS STREET

SUITE ugs

SHREVEPORT, LA 71101

Attn: COPPER EAGLE GRS STORAGE
{ 2 coples!

Any interpretations or recommendations are opinions and necessarily
based on inferences and empirical factors and assumptions, which
are not infallible. Accordingly, Schlumberger (Flopetrol Jdohnston)
cannot and does not warrant the accuréice of correctness of any
interpretation or measurement. Under no circumstancss should any
intepretation or measurement be relied upon &8s the sole basis for
any drilling, casmpletion, well treatment or preduction decision or
any procedure invaoluling risk to the safety of any driliing venture,
drilling rig or it=s crew or any other individual. The Customer has
full responsibility for all drilling. completion, well treatment,
amd production procedure, and all other activities relating to the
drilling or production eperation.

FORM= 11.00-16G2590

SCHLUMBERGER
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COMPANY: COPPER EAGLE GAS STORAGE
WELL: SUNCOR DEVELOPMENT 1i-24

()

kkkhkhkhkrhhkdkkThrhhkhkddkhkrrkrdhbhkkt

** WELL TEST DATA PRINTOUT
dkkhkkhkdkkhhkkk kA kb kR hkrkhhhdhhd

RECORDER CAPACITY: 20000 PSIT PORT OPENING: INSIDE

LABEL PQOINT INFORMATICN

AhkhkkkixkrdAkrkkxhkkikkhkhkkhkkdx

* %

FIELD REPQORT NO. 7360578
INSTRUMENT NO. WTSR-99%95

DEPTH: 5141 FT

TIME BOT HOLE BOT HOLE
OF DAY DATE ELAPSED PRESSURE  TEMP.
# HH:MM:SS DD-MMM EXPLANATION TIME,MIN  PSIA DEG F
1 12:37:27 25-JAN HYDROSTATIC MUD 483.45 2642.00 146.28
5 12:39-:57 25-JAN START FLOW 485.95 1314.95 146.16
3 12:50:17 25-JAN CYCLED TOOL 496.28 1823.75  149.83
4 12:51:07 25-JAN END FLOW & START SHUT-IN 497.12 1860.15 150.53
S 14:20:52 25-JAN END SHUT-IN 586.87 2134.21 148.57
6 14:22:52 25-JAN START FLOW 588.87 1883.50 148.51
7 16:18:12 25-JAN END FLOW & START SHUT-IN 704.20 2137.32 149.94
8 20:27:47 25-JAN END SHUT-IN 953.78 2139.60 151.18
g 20:31:12 25-JAN HYDROSTATIC MUD 957.20 2633.68  151.23
SUMMARY OF FLOW PERIODS
***********************
START END START END INITIAL
ELAPSED ELAPSED DURATION PRESSURE PRESSURE  PRESSURE
PERIOD TIME,MIN TIME,MIN MIN PSIA PSIR PSIA
1 485.95 497.12 11.1 1314.95 1860.15 1314.95
2 588 .87 704 .20 115.33  1883.50 2137.32 1883.50
SUMMARY OF SHUTIN PERIODS
*************************
START END START END FINAL FLOW
- ELAPSED ELAPSED DURATION PRESSURE PRESSURE  PRESSURE ~ PRODUCING
{ PERICD TIME,MIN TIME,MIN MIN PSIA PSIA PSIA TIME, MIN
é 1 497,12 586 .87 89.75  1860.15 2134.21 1860.15 11.17
: 2 704 .20 953.78 249.58 2137.32  2139.60 2137.32 126.50




TEST PHASE: FLOW PERICD # 1

FIELD REPORT # 7960578

TIME
OF DAY DATE ELAPSED DELTA
HH:MM:SS DD-MMM TIME,MIN TIME,MIN

12:39:57 25-JAN 485 .95 0.00
12:51:07 25-JAN 497.12 11.17

TEST PHASE: SHUTIN PERIOD # 1

TIME
OF DAY DATE ELAPSED DELTA
HH:MM:SS DD-MMM TIME,MIN TIME,MIN
12:51:07 25-JAN 497.12
12:52:22 25-JAN 458.37

0
1
12:53:42 25-JAN 459.70 2.58
12:55:17 25-JAN 501.28 4.16
12:56:22 25-JAN 502.37 5.25
12:57:27 25-JAN 503 .45 6.33
12:59:12 25-JAN 505.20 8.08
13:00:52 25-JAN 506 .87 S.75
13:02:52 25-JAN 508.87 11.75
13:05:02 25-JAN 511.03 13.91
13:07:47 25-JAN 513.78 16.66
13:09:47 25-JAN 515.78 18.66
13:13:47 25-JAN 519.78 22.66
13:16:17 25-JAN 522.28 25.16
13:20:57 25-JAN 526.95 29.83
13:23:47 25-JAN 525.78 32.66
13:29:27 25-JAN 535.45 38.33
13:35:12 25-JAN 541.20 44.08
13:40:27 25-JAN 546.45 49 .33
i3:45:52 25-JAN 551.87 54.75
13:52:32 25-JAN 558.5 61.41
13:58:17 25-JAN 564 .28 67.1l%
14:04:07 25-JAN 570.12 73.00
14:10:47 25-JAN 576.78 79.66
14:16:02 25-JAN 582.03 B4 .91
14:20:52 25-JAN 586.87 89.75

TEST PHASE: FLOW PERIOD # 2

TIME
OF DAY DATE ELAPSED DELTA
HH:MM:SS DD-MMM TIME,MIN TIME,MIN

INSTRUMENT # WTSR-935

BOT HOLE BOT HOLE
PRESSURE
PSIA

TEMP .
DEG F
146.36
150.53

FINAL FLOW PRESSURE = 1860.
PRODUCING TIME

1314.
1860.

95
15

BOT HOLE BOT HOLE
PRESSURE
PSia

TEMP.
DEG F

BOT HOLE
TEMP.
DEG F

1860.
2107.
2115,

2120
2122
2124

2127
2128
2129

2130
2130

2133
2131
2132
2132
2132
2133
2133
2133
2133

2134

15
30
50

.78
.78
.41
2126.
.41
.35
.07
2129.

42

86

.15
.98
2131.
.64
.85
.34
.65
.94
.25
.48
.63
.82
2134.
.14
2134,

21

00

21

BOT HOLE
PRESSURE
PSIA

11,17 MIN

DELTA P

PSI

15 PSIA

L.OG
HORNER
TIME

.9972
. 7267
-5664
.43952
.4416
L3770
.3316
.2902
.2560
.2228
-2037
L1740
.159¢
.1381
.1278
-1lli
.0981
.0886
.0806
.0726
.0668
.0618
.0570
.0537
.0509

OOOOOOOOOOOOOOOOOOODOODOO
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FIELD REPORT # 7960578

(.

INSTRUMENT # WTSR-9295

TEST PHASE: SHUTIN PERIOD # 2

TIME

OF DAY DATE ELAPSE

16:46:27 25-JAN 732.

17:03:02 25-JAN 749.

17:32:07 25-JAN 778 .

17:58:07 25-JAN 804.
18:04:57 25-JAN 810.
18:311:47 25-JAN B17.
18:17:17 25-JAN 823.
18:23:07 25-JAN 829.
18:32:32 25-JAN 838.
18:40:12 25-JAN B46.
18:46:57 25-JAN 852.
18:53:37 25-JAN 859.
19:00:32 25-JAN 866.
19:05:52 25-JAN 871.
19:13:32 25-JA&N 879.
19:21:47 25-JAN 887.
19:38:07 25-JAN 904.
19:55:02 25-JAN 921.
20:11:47 25-JAN $37.
20:27:47 25-JAN 253.

D

DELTA
HH:MM:SS DD-MMM TIME,MIN TIME, MIN

B

N

( /
i

FINAL FLOW PRESSURE = 2137.32 PSIA
PRODUCING TIME =

BOT HOLE BOT HOLE

TEMP .
DEG F

. PRESSURE

PSIA

126.50 MIN

DELTA P

LOG
HORNER
TIME

.4485

.2804

1

1

1.15982
1.0383
0.8507
0.8510
0.7683
0.7386
0.6842
0.6327
0.5823
0.5467
0.5043
C.4617
0.4332
0.4077
0.3800
0.3553
0.3395
0.3251
0.3144
0.3038
0.2882
0.2767
0.2673
0.2586
0.2502
0.2441
0.235%
0.2276
0.2129
0.199%96
0.1880
0.1781
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WELL TEST DATA PRINTOUT
dkkEhkkhkdkhhhhhhkrhkhdhhd okt hkhk

COMPANY: COPPER EAGLE GAS STORAGE

WELL: SUNCCR DEVELOPMENT
RECORDER CAPACITY: 20000 PST

LABEL POINT INFORMATION
hhhkkkkkREkrhkhkkhhkhhdkhrk

1-24

PORT OPENING:

INSIDE

*® *

DEPTH :

FIELD REPORT NO. 7960578
INSTRUMENT NO. WISR-978

5133 FT

BOT HOLE BOT HCLE

TIME
OF DAY DATE ELAPSED PRESSURE TEMP .
# HEH:MM:8S DD-MMM EXPLANATION TIME,MIN PSIA DEG F
1 12:36:12 25-JAN HYDROSTATIC MUD 494 20 2646.07 146.08
2 12:40:12 25-JAN START FLOW 498.20 1266.91 145.99
3 12:50:22 25-JAN CYCLED TOOL 508.37 1846.66 149.65
4 12:50:57 25-JAN END FLOW & START SHUT-IN 508.95 1862.27 150.12
5 14:20:32 25-JAN END SHUT-IN 598.53 2137.78 i48.21
6 14:23:02 25-JAN START FLOW 601.03 1884.68 148.19
7 16:14:02 25-JAN END FLOW & START SHUT-IN 712.03 2140.68 145.856
8 20:27:32 25-JAN END SHUT-IN 965.53 2142.86 151.006
9 20:32:02 25-JAN HYDROSTATIC MUD 970.03 2635.56 151.11
SUMMARY OF FLOW FPERIODS
Ak khkkhhhkhhhkrhkhdhdhkhhkd¥
START END END INITIAL
ELAPSED ELAPSED DURATION PRESSURE PRESSURE PRESSURE
PERIOD TIME,MIN TIME,MIN MIN PSIA PSIA
1 498.20 508.95 10.75 1266.91 1862.27 1266.91
2 601.03 712.03 111.00 1884 .68 2140.68 1884.68
SUMMARY OF SHUTIN PERIODS
dkdkkkhkhkrhrkkkkhkhhhkkdkhkk
START END _ END FINAL FLOW
ELAPSED ELAPSED DURATION PRESSURE PRESSURE PRESSURE PRODUCING
PERIOD TIME,MIN TIME,MIN MIN PSIA PSIA PSIA TIME, MIN
1 508.95 598.53 89.58 1862 .27 2137.78 1862.27 10.75
2 712.03 965.53 253.50 2140.68 2142 .86 2140.68 121.75




C

TEST PHASE: FLOW PERIOD # 1

FIELD REPORT # 7960578

TIME
OF DAY DATE ELAPSED DELTA
HH:MM:SS DD-MMM TIME,MIN TIME,MIN

12:40:12 25-JAN
12:50:57 25-JAN

498.20
508.95 10.75

TEST PHASE: SHUTIN PERIOD # 1

TIME
OF DAY DATE ELAPSED DELTA
HH:MM:8S DD-MMM TIME,MIN TIME,MIN

13:00:07 25-JAN 518.12 17
13:01:17 25-JAN 515.28 10.33
13:03:52 25-JAN 521.87 12.92
13:05:52 25-JAN 523.87 14 .92
13:08:32 25-JAN 526 .53 17.58
13:11:07 25-JAN 529.12 20.17
13:13:27 25-JAN 531.45 22.50
13:15:32 25-JAN 533.53 24 .58
13:18:22 25-JAN 536.37 27.42
13:21:37 25-JAN 539.62 30.67
13:27:17 25-JAN 545.28 36.33
13:32:37 25-JAN 550.62 41.67
12:39:07 25-JAN 557.12 48.17
13:48:52 25-JAN 566.87 57.92
13:55:57 25-JAN 573.985 65.00
14:02:37 25-JAN 580.62 71.67
14:08:12 25-JAN 586.20 77.25
14:13:37 25-JAN 591.62 82.67
14:20:32 25-JAN 598.53 89.58

TRST PHASE: FLOW PERIOD # 2

TIME
OF DAY DATE ELAPSED DELTA
HH:MM:SS DD-MMM TIME,MIN TIME, MIN

INSTRUMENT # WTSR-978

BOT HOLE BOT HOLE

TEMP. PRESSURE
DEG F PSIA

145.99 1266.81
150.12 1862.27

FINAL FLOW PRESSURE = 1862.27 FSIA

PRODUCING TIME =

BOT HOLE BOT HOLE

TEMP. PRESSURE
DEG F PSIA

150.12 1862.27
151.09 2108.19
151.84 2115.46
152.53 2120.41
153.12 2123.61
153.81 212&.21
154.22 2127.70
154.74 2129.49
154.99 2130.28
i55.21 2130.95
155.53 2131.95
155.59 2132.71
155.46 2133.47
155.10 2134.05
154 .62 2134.49
154.11 2134.77
153.39 2135.07
152.58 2135.34
151.28 2135.86
150.51 2136.20
149.74 2136.53
149.00 2137.00
148.68 2137.20
148.48 2137.34
148.35 2137.54
148.28 2137.69
148.21 2137.78

BOT HOLE BOT HOLE
TEMP. PRESSURE
PEG F PSIA

10.75 MIN

DELTA P
PSI

OOOOOOOOOOOOOOOOOOOOOOOOOI—‘

PAGE
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FIELD REPORT # 7960578 -INSTRUMENT # WISR-978 PAGE 3

TEST PHASE: FLOW PERIOD # 2

| TIME BOT HOLE BOT HOLE
OF DAY DATE ELAPSED DELTA TEMP. PRESSURE
HH:MM:SS DD-MMM TIME,MIN TIME,MIN DEG F PSIA
16:14:02 25-JAN  712.03 111.00 149.86 2140.68
TEST PHASE: SHUTIN PERIOD # 2 FINAL FLOW PRESSURE = 2140.68 PSIA
‘ PRODUCING TIME = 121.75 MIN
TIME BOT HOLE BOT HOLE LOG
OF DAY DATE ELAPSED DELTA TEMP. PRESSURE DELTA P HORNER
HH:MM:SS DD-MMM TIME,MIN TIME,MIN DEG F PSIA PSI TIME
16:14:02 25-JAN  712.03 0.00 149.86 2140.68 0.00
{ 16:21.:47 25-JAN  715.78 7.75  149.86 2140.79 0.11 1.2230
16:22:57 25-JAN  720.95 8.92 149.86 2140.80 0.12 1.1658
16:25:22 25-JAN  723.37 11.34  149.86 2140.95 0.27 1.0695
16:27:52 25-JAN  725.87 13.84  149.88 2141.15 0.47 0.9911
16:32:42 25-JAN  730.70 18.67  149.88 2141.33 0.65 0.8763
16:37:07 25-JAN  735.12 23.09 149.88 2141.40 0.72 0.7975
16:42:57 25-JAN  740.95 28.92  149.90 2141.47 0.79 0.7168
16:50:37 25-JAN  748.62 36.59  149.92 2141.57 0.89 0.6362
16:56:57 25-JAN  754.95 42.92  149.94 2141.66 0.98 0.5840
17:02:52 25-JAN  760.87 48.84  149.97 2141.71 1.03 0.5432
17:07:52 25-JAN  765.87 53.84  149.99 2141.73 1.05 0.5134
17:16:07 25-JBN  774.12 62.09  150.03 2141.83 1.15 0.4714
17:23:27 25-JAN  781.45 69.42 150.06 2141.91 1.23  0.4399
17:31:57 25-JAN  789.95 77.92  150.10 2142.02 1.34 0.4087
17:38:02 25-JAN  796.03 84.00  150.13 2142.05 1.37 0.3891
17:47:32 25-JAN  805.53 93.50  150.17 2142.10 1.42 0.3621
17:52:37 25-JAN  810.62 98.59  150.21 2142.13 1.45 0.3493
17:58:37 25-JAN  816.62  104.59  150.22 2142.18 1.50 0.3353 B
18:06:22 25-JAN  824.37 112.34  150.26 2142.22 1.54 0.3188
18:13:22 25-JAN  831.37 119.34  150.30 2142.31 1.63 0.3054
18:20:37 25-JAN  838.62  126.59  150.33 2142.37 1.69 0.2926
| 18:27:17 25-JAN  845.28  133.25  150.37 2142.41 1.73 0.2819
.~ 18:34:12 25-JAN  852.20  140.17 150.40 2142.45 1.77 0.2715
/ 38:40:07 25-JAN  858.12 146.09  150.44 2142.48 1.80 0.2633
18.46:42 25-JAN  864.70 152.67  150.48 2142.51 1.83 0.2547
18:56:27 25-JAN  874.45  162.42  150.53 2142.53 1.85 0.2429
19:02:17 25-JAN  880.28  168.25 150.55 2142.53 1.85 0.2364
19.07:37 25-JAN  885.62 173.59 150.58 2142.58 1.90 0.2308
19:12:37 25-JAN 890.62 178.59  150.60 2142.59 1.91 0.2258
.7 19:18:02 25-JAN  896.03  184.00 150.64 2142.66 1.98 0.2205 -
. 19:34:42 25-JAN  912.70  200.67  150.73 2142.72 2.04 0.2059
{7 19:51:47 25-JAN  929.78  217.75  150.82 2142.79 2.11 0.1929 Lo
o 20:08:32 25-JAN  946.53  234.50  150.89 2142.85 2.17 0.1816 B
¥ 5p:25:12 25-JAN  963.20  251.17  150.98 2142.90 2.22 0.1716 - o 0
20:27:32 25-JAN  965.53  253.50  151.00 2142.86 2.18 0.1703 : '
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’ _ - FIELD REPORT TYPEEOI-: SERVICE DATE DISTRICT _
SChli{f_nbergE . . OPENHOLE DST 24-JAN-2G01 |[HOBBS 1of 2
hELL dﬁﬂER:ﬁ-COPPER EAGLE GAS STORAGE SERVICE ORDER NUMBER: 7960575
REPORTS ADDRES3: 333 TEXAS STREET / SULTE 425 / SHREVEPORT, LA 71101-531% ATTH:COPPER EAGLE GAS STORAGE
WELL HAME & NO.: SUNCOR DEVELOEMENT 1-24 FIELD: LUKE-GLENDALE LEASE:
LOCATION:/,&&Q?LX33DWL COUNTY: MARICOPA STATE: ARIZOHA

TEST INTERVAL FROM 5156 FT 10 5364 FT = Z08 FT

TEST tof onE /

— SURFACE DATA EQUIPMENT SEQUENCE
DESCRIPTION DATE TIME OF DAY| DRESSURE || CCMPORENTS oD in LENGTH DEPTH
s PIPE STICKING SURFACE FLOWHEAD
| ¢OULD NOT GET IN HOLE DRILL PIPE (16.6%) 4.50 1.826 |ao019 4619
| HEAVY WEIGHT DRILL FIBE 4.50 2.500 [547.4 4566
PRILL COLLARS 6.25 2.250 |[355. 4921
BUMPOUT DISK REVERSING VALVE |6.25 3.250 |0.83 2922
DRILL COLLARS §.25 2.250 j93.22 5015
BREAROFF PIN REVERSING VALVE |§.25 3.c00 Jo.g6 5016
DRILL COLLARS 6.25 2.250 |93.71 5110
CROSS OVER SUB 5.00 2.438 lc.94 5131
MFE 5.00 1.000 |9.88 5121
MFE OH BYPASS 5.00 1.000 f2.98 5124
IRSIDE RECCRDER CARRIER 5.88 1.50¢ 17.67 5132
INSIDE RECORDER CARRIER 4.88 1.500 |[7.77 5139
D&C HYDRAULIC JAR 4.75 1.875 |6.59 5146
UPPER STRADDLE BYPASS SUB 4.75 1.250 |0.86 5147
SAFETY JOINT 4.75 2.500 [z.01 5145
-4 CROSS OVER SUB 6.00 2.50 1.02 5150
3 BO3-TAIL PACKER 311.126 f1.750 |5.36 5156

PERAFORATED ANCHOR

3.000

10.59%9

5167

LOWER STRAUDLE BYPASS SUB

\n

.75

0.000

0.64

3168

CROSS OVER SUB

-125

oy

2.500

1.47

5169

w
—

: / / DRILL COLLARS 6.25 |2.250 |[180.3  |53s0

- / u / CROSS OVER SUB 6.125 |[2.500 |1.3%  [5351
/ INSIDE RECORDER CARRIER 5.75 3.000 ls.75 5358

- - BCR-TAIL PACKER 1t 25 [1.750 [5.96 5364
S— PERFORATED ANCHOR 5.75 |s.000 [2.72 5367

GUTSIDE RECORDER CARRIER 5.75  |3.000 |6.28 5373

CROSS OVER SUB 5.00 |2.313 |[0.87 5374

CROSS OVER SUB 6.a38 |3.125 |2.22 5176

CROSS OVER SUB 7.938 |2.750 |z.%1 5379

81T 12.25 |z2.000 [1.00 5380

RECOVERY DESCRIPTION

FEET

BBLS

OIL GRAVITY RESISTIVITY

CHLORIDES

SERVICE ORDER MUMBER:

7960575

SCHLOMBERGGER ERGINEER/TECHNICIAN

KIRK BEASLEY
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. ] FlELD REPORT TYPE OF SERVICE DATE DISTRICT Page
Schlumberger ] OPENHOLE DST 24-JAN-2001 [HO33S 2 of 2
= T INSTRURMENT DATA MUD DATA
INSTRUMENT NO.|WFSR-378 MUD TYPE  BRINE MUD WT 10.3 &/aal
CAPACITY (PSIG} [15000 VISCOSETY 43 WATER 1058 14 cc
DEPTH 5132 RESISTIVITY: OF MUD a oF
INSTDE-OUTSIDE|IN RESISTIVITY: OF FILTRATE 0.112 @ 70 oF
CLOCK CAP ELECTRONIC CHLORIDES 39000 PPM
TEMPERATURE °F3145 H25 TURING TEST 2PM
. HYD. PSIG|2453 WELL BORE DATA
1. FLOW  U5IG FORMATION TESTED
i.8.1I. PSIG NET PRODUCTIVE INTERVAL ft EST. POROSITY P
2nd FLOW PSIG ELEVATION 1064 ft DEPTH MEASURED FROM GL
2nd £.1. PSIG TOTAL MEASURED DEPTH 5052/6052 fr
F. FLOW PSIG 0 H SIZE 12.25 in
F.5.1. PSIG CASING SIZE
F. HYD. PSIG|2450 LINER SIZE
DERF INTERVAL FROM £t TO £r
) SHOT DENSITY
CUSHION LENGTH AMOUNT SURFACE DRESS BOTTOM CHOKE SIZE
HONE 1.00
SAMPLER DATA
RECOVERY RESISTIVITY CHLORIDES
GAS C.F.| RECOVERED WATER @ deg F PEM
oIL i C.C.| RECOVERED MUD @ deg F
WATER C.C.} REC.MUD FILTRATE @ deg F oM
MUD c.c.| pIT MUD a deg F
GRAVITY “APT op} PIT MUD FILTRATE @ deg F PEM
. GOR C.F./BBL! SAMPLER PRESSURE

REMARKS : THIS IS DST #1. DUE TO THE HOLE CONDITIONS WE WERE UNABLE
70 GET TG BOTTOM. THE PACKERS WERE NEVER SET THE TOOL WAS
NOT OPENED. PLEASE DIRECT ANY QUESTIONS ABOUT THIS TEST
TO THE HOBBS TESTING DISTRICT AT (505) 393-4107. THANK YOU
FOR USING SCHLUMBERGER.

SERVICE ORDER NUMBER: SCHLIRMBERGER ENGINEER/TECHNICIAN

7960573

KIRK BEASLEY
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COPPER EAGLE GAS STORAGE
SUNCOR DEVELOPMENT 1-24
TOOL STRING SCHEMATIC
TOOL DESCRIPTION oD 1D LENGTH DEPTH
SURFACE FLOWHEAD 0
DRILL PIPE (16.64) 4.50 3.826 4019 1015
4 '
HEAVY WEIGHT DRIL PIPE 4.50 2.500 547.4 4566.4
DRILL COLLARS 6.25 2250 355. 49214
PUMPOUT DISK REVERSING VALVE 6.25 3.250 0.83 4922.23 -
DRILL COLLARS 6.25 2.250 93.22 5015.45
BREAKOFF PIN REVERSING VALVE 6.25 3,000 0.96 5016.41 5
DRILL COLLARS §.25 2.250 93.71 511012
CROSS OVER SUB 6.00 2.438 0.94 5111.06
MFE 5.00 1.000 2.88 5120.94
MFE OH BYPASS 5.00 1.000 2.98 5123.92
INSIDE RECORDER CARRIER 4.88 1500 7.67 513159 s
INSIDE RECORDER CARRIER 4.88 1500 7.77 '5139.36
DAC HYDRAULIC JAR 475 1875 6.59 5145.95
UPPER STRADDLE BYPASS SUB : 4.75 1.250 0.66 5146.61 5
SAFETY JOINT 4.75 2.500 2.01 5148.62
i CROSS OVER SUB 6.00 2.50 1.02 5139 64
BOB-TAIL PACKER 1.125 1.750 6.36 5156
35| PERFORATED ANCHOR 5.75 3.000 10.99 5166.99
LOWER STRADDLE BYPASS SUB 575 - 0.000 0.64 5167.63 3 .
' CROSS OVER SUB 6.125 2.500 147 5169.1 =
DRILL COLLARS .25 2.250 180.8 5349.9 T
E CROSS OVER SUB 6.125 2.500° 129 5351.29 5
5 INSIDE RECORDER CARRIER 5.75 3.000 6.75 5358.04 2
;
; g BOB-TAIL PACKER 11.25 1750 5.95 5364
1 75 o *"
33 PERFORATED AMCHOR 5.75 3.000 2.72 5366.72
) OUTSIDE RECORDER CARRIER 5.75 3.000 628 5373
' | cross oveEr suB | 6.00 2313 0.87 5373.87
\‘ o CROSS OVER SUB 5.498 3.125 2.22 5376.09 £
P CROSS OVER SUB 7.938 2.750 2.91 5379
5 BT 12.25 2.000 $.00 5380

Report Number: 7960575
Test Mumber: ONE
Test Date: 24-JAN-2001
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REPORT NO. |
7960575

PAGE MO, L

TEST DATE:
24-JAN-2001

STAR

Schlumberger Testing Data Repoart

Pressure Data Report

ﬂ?SChluﬁbéhgeP 

COMPANT: COPPER EAGLE GAS STORAGE

WELL: SUNCOR DEVELOPMENT 1-24

TEST IDENTIFICATION

WELL LOCARTION

Test Twpe cveiernesnnrnaccanns OPENHOLE DST Field tveeteenronnnunssnsanoes LUKE-GLENDRALE
Tastk NO. cvueerernacnsnsssaran ONE County cuiseescnensnsnaanasenss MARICOPA
Formation .oe.ceeeceeeanacenn- GEALE . veaenmac e BRIZONA
Test Interval {(FE) ..........n 5156 to 5364 Sec/Twn/Brng « e canreroevanns 3305ELx330WL
Depth Befarence ... sseea-s. GL Flevation (%) . eseoroasesssa- 1064
HOLE CONDITIONS MUD PROPERTIES
Total Depth WD/TVO) (£%) .... 6052/6052 Mud TYP® «cveenorverassannoars BRINE
Hole Size (in) ......iacveeqa. 12.25 Mud Waeight {(lb/gal)l .......... 15.3
Casing/Liner 1.0, lGn)l ...... Mud Resistivity {ohm.m) ......
Per+'d Interval/Net Pay (£0) .. Filtrate Regsistivity (ohm.m).. 0.113 O 70F
Shot Density/Diameter (in) ... £iltrate Chlorides (pem) ..... 38000
INITIAL TEST CONDITIONS TEST STRING CONFIGURATION
Initial Hydrostatic (pei) .... Pipa Length (£8)/1.D. {in} ... uplg s 3,826
Gas Cushion Twpe ..........--. Collar Length {(£t)/1.0. (ind.. 723 /s 2.250
Surface Pressure [psi) ....... Packer Depths (£fT) ....vvianens 5156, 5364,
Liquid Cushion Type -.....---- Bottamhole Cheke Size (ind ... 1.00
Cushion Length (%) .......... Gauge Depth (£%)/Typs .......-. 5132/WTSR-978
NET PIPE BECOVERY NET SAMPLE CHAMBER RECOVERY

Yalume Fluid Type Properties Volume Fluid Type Properties

Pragsura: IGOR:0 iGLﬂ:O

INTERPRETATION RESULTS

Medel of Behavieor ... --.---..
Filuid Type Used for HAnalysis..
Reseruvoir Pressure [psi) .....
Tranamissibility {md.ft/cp)

Etfective Permeability (md)

Skin Facter/Damage Batic .....
Storativity Ratio, Omega .....
Interporos.Flow Coef.,Lambda..
Distance to an fAnomaly (£t) ..
Radius of Inuestigation {£8)..
Potentiometric Surface (ft]

COMMENTS:

WERE NEVER SET THE TOOL WAS NOT OPFENED.

PRODUCT [ON RATE DURING TEST: Data Report

THIS 15 DST #1. DUE TO THE HOLE CONDITIONS WE WERE UNRBLE TO GET TO BOTTOM.

ROCK/FLUID/WELLBORE PROPERTIES
01l Density [deg. API) ......-
Basic Solids (£} ... ..ccenasss

Gas Gravify ....ccceaiivnaenn

GOR (8c+/STB} ... vecerrennnens
Water Cut () e ciircccesannan
Viscosity {cp)l .iecvesncsaanns
Total Compressibility (l/psil.
Porosity () ceiiiinoniiranan
ARoseruoir Temperaturs (F} .... 14D
Form.Vel.Factor (bb1/5TB1 ....

THE PACKERS
PLEASE DIRECT BNY GUESTIONS ABCUT THIS TEST 70
THE HOBBS TESTING DISTRICT AT (S05) 383-4107. THANK TOU FOR USING SCHLUMBERGER.

(© 1990 SCHLUMBERGER

i

g




LTSRS

&
WELL TE5T INTERPAETATION REPORY =3 7960575 ~TPRGE: 2.

CLIENT : COPPER ERGLE GRS STORAGE 31— JAN—w=
REGION :CENTRAL FIELD: LURE-GLENDALE
SEQUENCE OF EVENTS ZONE 2 _

BISTRICT:HOBBS
BASE :MIDLAND
ENGINEER:KIRBK BERASLET

WELL :SUNCOR 1-24
LOCAT I0N: 33051 »«330WL

DARTE TIME DESCRIPTION ET BHP WHP
(HA: MIN) (MINS} (FSIf) (PSIG)

PIPE STICKING
COULD NOT GET IN HOLE

i
- FORM= 11,00-102590 _ | SCHLUMBERGER |




WELL TEST INTEHPRETRTIONfHEPOHT =2 7960575 h PAGE: 12,
CLIENT : COPPER EAGLE GAS STORRGE 31— AN
FIELD: LUKE-GLENDALE

BR3E

REGICN :CENTRAL
DISTRICT:HOBBS

ENGINEER: KIRK BEARSLEY

DISTRIBUTION OF REPORTS ZONE <
:MIDLAND

WELL :SUNCOR 1-24
LOCATION: 330SL=330HL

SCHLUMBERGER has sent copies of this report to the following:

BRAMMER ENGINEERING

333 TEXRS STREET

SUITE 425

SHREVEPORT. LA 71101

Aittn: COPPER EAGLE GAS STCRAGE

{

2 copies)

Bny interprsiations or recommendations are opinions and necessarily
based on inferences and empirical facters and assumptions, which
are not infaliible. Recordingly. Schlumberger fFlopetrol Johnston}
cannot and does not warrant the accuracy of correctness of any
interpretation or messurement. Under no circumstances should any
intepretaticr or measurement be relied wupon as the sole basis for
any drilling, completion, well treatment or production decision or
any procedure inueluing risk to the safely of any drilling venture,
driiling rig or its crew or any other indiwviduval. The Customer~ bhas
full respensibility for a&ll drilling. completion, well treatiment,
and production procedure, and all other activities relating to the

drilling or production operation.

FORM= 11.60-102590

SCALUMBERGER
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****t**-ﬁ-***************t*******

** WELL TEST DATA PRINTOUT **
fhkkhkhkEkhkkkkhxxkkkhhhkhrrhh ik

COMPANY: COPPER EAGLE GAS STORAGE

WELL: SUNCOR DEVELOPMENT 1-24

RECORDER CAPACITY: 15000 PSI PORT OPENING:

LABEL POINT INFORMATION
AkXkrhhkkkkkkhhhkr bk kdk

#

1
2
3

TIME
OF DAY DATE
HH:MM:SS DD-MMM EXPLANATION

3:47:49 24-JAN HYDROSTATIC MUD
4:54:53 24-JAN PULLED LOOSE
5:27:49 24-JAN HYDROSTATIC MUD

{

FIELD REPORT NO. 7960575
INSTRUMENT NO. WTSR-578

INSIDE DEPTH: 5132 FT

BOT HOLE BOT HOLE

ELAPSED PRESSURE TEMP .
TIME, MIN PSIA DEG F
628.82 2462.89 141.28
‘695.88 2453%.00 144 .39
728.82 2450.08 144.90
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Fw: Schlumberger well logs for Copper Eagle

( (

Subject: Fw: Schinmberger well logs for Copper Eagle
Date: Tue, 9 Apr 2002 09:39:21 -0500
From: "Hayden, David" <David Hayden@EIPaso.com>
To: “'steve.rauzi@azgs.az.gov'" <steve.rauzi@azgs.az.gov> 5{ ‘7

-

Steve: ’///’

You should receive these tomorrow morning. I am enroute to Washington, D.C.
but if you need anything else please let us know.

Thanks

Thanks,

David Hayden
sent from my BlackBerry Wireless Handheld {www.BlackBerxy.net)

From: Smith, Julie P. <Julie.P.Smith@ElPaso.com>
To: Hayden, David <David.Hayden@ElPaso.com>
Sent: Tue Apr 09 09:24:18 2002

subject: Schlumberger well logs for Copper Eagle

Well logs were just received from Schlumberger on Copper Bagle. One of the

each of the following logs has been included in the package to Steve Rauzi.

Borehole Compensated Digital Sonic Tool Gamma Ray Log
Platform Express Microcylindrically Focused Log

platform Express Array Induction Gamma Ray / caliper Log
Platform Express Triple Litho-Density Compensated Neutron Log

Thanks,

Julie P. Smith

Crystal Gas Storage, Inc.

491 Edwards Street, Suite 1300
Shreveport, LA

Phone {318} 677-5513

Fax (318) 677-5515

*i*1‘:**************************************************************

This email and any files transmitted with it from the ElPaso
Corporation are confidential and intended sclely for the

use of the individual or entity to whom they are addressed.
If you have received this email in error please notify the

sender.
*****i*********‘k*******i***i**************************************

fol'l
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é Re: #1-24 hole

_j (: C

!

St

B Subject: Re: #1-24 hole
Date: Thu, 04 Apr 2002 13:31:35 -0700
From: Steve Rauzi <steve.rauzi(@azgs.az.gov>
Organization: Arizona Geological Survey
To: "Hayden, David" <David. Hayden@EIPaso.com>

707
o1

{ think I have them - field reports for tests nos. 1, 2, 3, 4, and 5. SRT # 1
and #2. SLR
"Hayden, David" wrote:

Steve:

>

>

> I have regquested a complete copies of the entire suite of suite logs that
> were run during Run 1 and Run 2 (surface run and TD run) Ffrom Schlumberger
> and they were supposed to have shipped them tc me yesterday. I will turn
> copies to you as scon as I get them. Sorry this has taken so long! I was
> also going to include a copy of the DST data. Do you still need it alsgo?
>
>
>

Thanks

————— Original Message—--—--—--

From: Steve Rauzi [mailto:steve.raugziflazgs.az.gov]
sent: Thursday, April 04, 2002 1:43 PM

To: Hayden, David

Sohject: #1-24 hole

Dave, I received the wireline logs (sonic and lithodensity~compensated
nentron) to 3509 rt, mudlog, and test data. We still need iogs run in
the lower part of the hole - 3500 to 6032 ft. Thanks. Steve

i'**i'***ti***i******i’****i‘ti***#*i’i-*****it*******i’*****************
This email and any files transmitted with it from the ElPaso
Corporation are confidential and intended sclely for the

use of the individual or entity to whom they are addressed.

If you have received this email in error please notify the
sender.

i-*i’******t**********i'***al'**!‘i’**i-i:l'****ti'****i********i**#*********

VVVVVVVVVVV‘V\/VVV\/

loft

4/4/02 131 PM
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Suncor 1-24

Subject: Suncor 1-24

Date: Fri, 22 Mar 2002 12:32:06 -0600 0@1
From: "Hayden, David" <David.Hayden@ElPaso.com> . “? '
To: "Steve Rauzi (E-matil)" <steve.rauzi@azgs.az.gov> ,(/(/

Steve:

i have not forgotten the logs and test data. I did not have a complete set
of all of the logs to so rather than piece mill I requested several complete
sets from Schlumberger. They were to be shipped yesterday so I should have
them early next week at which time I will forward your logs. Hope all is
going well. With all of the Desert Crossing activity planned near Kingman
you must be keeping busy! Have a great weekenpd and I will talk to yo soon.

Thanks,

David L. Hayden

Crystal Gas Storage an El Paso company
401 Edwards Street, Suite 1300
Shreveport, LA 71101

ph: (318} 677-5511

fax: (318} ©677-5515

Ahkkh A kddkhhhhhkhkkhkhkhkrhArRAhkhhhRArrhbkrrhhkirdrhthhhthhrrhhhhhhhhrkddhh

This email and any files transmitted with it frcom the ElPaso
Corporation are confidential and intended solely for the

use of the individual or =ntity to whom they are addressed.
If you have received this email in error please notify the

sender.
*********t****************i***********i*******************i*******

3/22/02 11:46 AM




: § RE: Hata trom #1-24
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Subject: RE: Data from #1-24
Date: Tue, 5 Mar 2002 13:10:22 -0600
From: "Hayden, David" <David. Hayden@ElPaso.com>
To: 'Steve Rauzi’ <steve.rauzi@azgs.az.gov>

Steve:

Sorry about that. I have forwarded your message to Brammer who will get you
the Sudry notice and plugging info. Y will forward you a set of the logs

and DST info.
David

————— Original Message-———-

From: Steve Rauzi [mailto:steve.rauziBazgs.az.gov]
Sent: Tuesday, March 05, 2002 11:54 AM

To: Hayden, David

Subject: Data from #1-24

Hi Dave,

It's been about a month since the #1-24 was TA. We've received the

samples but have not yet received the wireline logs, DST, or other test

data. We also need a Sundry Notice describing the location of the

down-hole plug, amount of cement spotted, and nature of the wellhead at
the surface. This information and the data should be forwarded to us
soon as ponssible. We also look forward to archiving the remnant salt

core from the #1-2 well. I look forward to hearing from you soon.

Steve

******t*************************i**********i**********************

This email and any files transmitted with it from the ElPaso
Corporation are confidential and intended solely for the

use of the individual or entity to whom they are addressed.
If you have received this email in error please notify the

sender.
******i**********************************************t*********i**

3/5/02 1224 PM
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Suncor status

Subject: Suncor status
Date: Tue, 22 Jan 2002 17:15:16 -0500
From: haydend@imcingular.com (david hayden)
To: steve rauzii@azgs.az.gov
CC: mjreid@apsc.com

Steve:
Currently logging. Logging should be complete around midnight.

Tomorrow will be time to perform DST and injection test(s) based on logging

results. T am on location and will drop you another update tomorrow morning.

David Hayden

/’23'02 D"U/{ /{Gzlo((h Called A~ 9:0Va.m.
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! TaN, 8.2992 2:26PM  FUEL PROCUREMENT NO.7S1  P.1-4
C O
CORPPER EAGLEK
Fax Cover Sheet
To: Steve Rauzi Date:  Januasy 8, 2002

, Company: AZ Oil & Gas Commission Phone: 520 770-3500
| _5 Department: Fax: 520 770-3505

From: Matt Reid Phone: 606 250-3109

Department:  APS Fax: 602 250-3628

Subject: Asticles 1e: CEGS SunCor 1-24 Total pages including this shest: 4
} S Comments:

Steve:

[ have attachied a copy of two articles from the “West Valley View" regarding the Stratigraphic
test. One article was published on 12/19 and the second on 1/2/2002. I thought you might like a
copy in case you haven't already seen these.

{f you have any questions please give me acall.
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Séhoo s to get federal mone)

for K- 12 education —= about $4
billion imore than in FY2001, and
$4 biliion more than President
Bush asked for.

y Darryl Henning
sraciate editor
Congress passed a SWeeping
ducational Eill last wesk that
x‘pands the federal government’s £
sle in and gives states more .. tation: | s .
1oney for education, as well a3 « provides $1 bilfion aver the -
ghtens the leval of sssessment of *  aext five years— three tines the
mdent performances nationwide,  amount currently atloesled — to
‘The bill authorizes the spending . unprove students’ reading skilly,
{ $26.5 billion ip fiscal year 20 with a goal of ensuring every stu-

-Among its provisiors, the legis--

dent-can read by third grade:

» requires srates ensure that il
rsachzrs are qualified ro teach in
theif subject areas within four -
years;

» implements third- through

scores in pocr-performing scho
districts;

« establishes a 12-y=ar tizela
for closing gaps in reading and
math proficiencies batwesn
wezlthy and poor swdenls angd

sighth-grade testing in reading and  white 3nd minerity studeats;

math in the 2005-06 school year;
+ mandatas stsies pse fzderal
funds for tutering and other ways
.to improve their suudents’ test

New lgndmark :
Road and Cotton Lane on Dec, 27, .

Vi i by Mstaie S

A tractor passes nsxt to a fleid In tront.of the drliling site on tha carnet of Indian School

Viow report ]
No — it’s not an oil well being drilled at tha

Drill-ing.l"_i_g-.app.ea'rs overnig at

conducting A fensibility study for placing 8 natural
as sterpge facility in & sall cavern neir the Morton

corner of Cotton Lone and Indian Sctool Road, eyen t facility &t Dysart Road and Glendale Avenue.

though it may resemble ons,

Core samples were tekan last year from thiat site, and

A drilling rig, collatesal cuipment, job waileys  periodically fram other sites along Cotion Lane for

and work crews appeated seemingly overhight jn comparison.

{ate December ag the site, However, it's actually 4

of exploratory ressarch contractsd for by Pinnacle

. According io the driliingasim manager, the projsct
stratographic {=at belng conducted on the parcel, part  will take sn estimated 27

ys to complets, or until -

about mid January, if all goes as expectcd.’l‘h:n

West Energy and related 1o the possible E'l’:cemem of thedrilling and collateral equipment and work crews
!

a natutal gas storage facility in the Wes
Pinnacie West annvunced plans 18st January for appears

Iley. will dis?%cs; s_edemingly just as quickly as they
. he said.

« requirzs schiools (o (est their
limifed English-proficient stude
for proficicncy aftes three conse

(See Schools on page A

LP woman find
husband’s bodsy

Vigw rcpart

A Lichfeld Pesk woman found
“her elderly husband dezd in theiy
backyard pool Dec. 26.

Marti English fouhd her husban
Faul Stenley Englisi, facedows in
their pool around 6 p.m. xt 996 E.

. Acagia Circle in Lilskfizld Pask.

Axthorities are stll looking inw@
how he died, but foul play is aol st
pecied af this time, Avondaie polic
Lt. David Wright sawd.

The man was repdiled o b2 inh

Os.

Marti English, who operutes an
electrolysis business in Licnficis
Park, was taken o &; arez hospiral
after hursing her back irying «w pol
her husband from the water. Her o

* dition was nat immediately katwn

Burning bady found
by road near Buckey
"View raport

Authorities are investgating an
unidantified body found bound ant
burning Sunday night east of Buck

. eyt

The tody was found around 7.3
pan, after a passing molorist repon
what he thought was & small brush
fire just southeast of MC 85 and
Jackrabbit Trail.

“When he approsched, he redii
it’s not a brush fire, it's actuaily o
body (hat's on-fire,” said Bill Knig!
of the Mancops County Shecff's

-Oifice,

Tnvestigators found the body had
been bound and were st investizs
ing Mundsy marning. No infocma-
tion on the victim, including whetl
the body was male or female. was
imumnedintely available.
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Letiers Natural gas storage plans
tbogged down in red tape

: S I by Darryl Henning
S ESSIR- N 4 ssociate Editor
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I Spors _

Eritertainment

Business News -

Business  Dysart Road in the West Vailey.
sl Al of February was spent getting drilling core samples and plugging up the hole.
Calendar IR Scveral months now have elapsed, and while the results of that study bave not yet

Ob@ﬁzaneéi-

Poitce Logs

Send Resume
A;tide Search

=

Last January, Pinnacle West Energy announced it was about to conduct a study on
s the feasibility of putting an underground natural gas storage facility in a salt
 cavern on a 30-acte site near the Morton Salt facility at Glendale Avenue and

g been released, Pinnacle West spokeswoman Sherri Foote said that company
IR officials are closely analyzing the results.
Religlbn' BN  There are so many different components here to be laid out in front of us,” she
- e said recently. “We’re analyzing all sorts of faciors.”

B e the plan was first announced, Pinnacle West declared that if the decision
Area Direciory . Rk made to go forward with the project, cavern development could begin as

— S ca7ly a5 June 2002. While declining to confirm that date, Foote did say that if the
[} (ST TR f=asibility decision were positive, “it [storage facility] still would start next year.”

SNSRI ~. checkerboard of regulatory approval is needed before a natural gas storage

Send Letters facility can be put in a West Valley salt cavern.

e Corporation Commission would not be invelved

B The first inquiry made was to the Arizona Corporation Commission, which

regulates the state’s utilities, including the natural gas industry. Rate setting and

oversight of pipeline safety are but a few of its duties.

“The commission regulates the utility side, but it’s not involved™ in the drilling

;and storage side, said Heather Murphy, spokeswoman for the ACC’s Utilities

Division, who referred the reporter to the state’s Department of Environmental

Quality, Department of Mines and Mineral Resources and Arizona Geological

Survey.

en Phillips of the Department of Mines and Mineral Resources said he thought

| the site being studied would be perfect for such a storage facility.

1“That’s the deepest salt deposit in the state,” Phillips said, referring to the site at

| Glendale Avenue and Dysart Road, where the Morton Salt facility sits. “It’s 30

ubic miles. A cubic mile is one mile wide by one mile long by one mile deep.”

| Additionally, it’s well over 1,000 feet down to the tip of the cavern, he said, and a

:liquefied petroleum gas storage facility is nearby that’s been there for 20 years,

‘It’s uniquely stable,” Phillips said, referring to salt cavern storage of the natural

as. “] don’t believe there’s ever been a report of any coming to the surface out of
cavern. Liquid gases will not dissolve sait. It’s a real stable environment.”

As far as development of an underground natural gas storage facility, however, his

department would not be involved in the regulatory process, Phillips said.

*ADEQ would be involved with water quality issues, and maybe the ACC for

pipeline safety, though it’s more geology safety than pipeline safety,” he said.

*You want to talk with Steve Rauzi of the Oil and Gas Comunission at the Arizona

1/9/02 6:37 A2
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i
vhat involvement his departiment might have with such a project. '

We’d have to issne an aquifer protection permit for the storage facility once it
| was operational,” Maurer said in a subsequent phone call.

Oil and Gas Commission wonld inspect project

Visiting the Anzona Geological Survey’s Web site

wiww.azgs state.az us) and Rauzi, administrator for Survey’s Oil and Gas
Commission, lapped a veritable mother lode of pertinent information.

'he commiission’s Web page on AGS’ Web site confirmed that Pinnacle West
through its subsidiary, SunCor Development Co., owner of the site being

studied) had applied for and received a drilling permit to perform a stratigraphic
est in the Luke salt deposit earlier this year.

“They drilled down 4,000 to 5,000 feel It's a deep cavem,” Rauzi said. “The top
of the cavern is about 3,000 feet into the salt.”

Arizona Administrative Code §12-7-103 required the company to file a $10,000
performance bond with the commission, Rauzi said. And per the code section, the
bond was conditioned upon the driller’s faithful performance “to drill each weli in
a manner to prevent waste, plug each dry or abandoned well, repair each well
causing waste or pollution and maintain and restore the well site.”

1f Pinnacle West decides to proceed with developing its proposed natural gas
storage facility, it will have to file a request for an injection well permit with the
0Oil and Gas Commission.

“The Oil and Gas Commission has to make sure the application is in compliance
with the rules,” Rauzi said, specifying Arizona Administrative Code §12-7-175 ,
and 176. “There’s a whole bunch of things they have to do.”

AAC §12-7-176 requires a permit applicant to file with his application:

= A detailed plat showing the location of each proposed injection well and the
location and status of all wells within one-half mile of the proposed well

* A detailed geologic stedy

» A detailed engineering study

* A detailed injection plan i
Proof of notification to neighboring operators and surface owners within

ne-half mile of the proposed well

Supplementary data as required by AAC §12-7-180 for storage-well projects
Any additional information that the commission may determine is necessary to
dequately clarify the information submitted above.

1 go aver the application and materials and make sure they’re in accordance with
the rules,” he said. “Then I make a recommendation to the commission.”

A hearing before the Oil and Gas Comunission is then scheduled and a notice of
earing issued.

‘All adjacent landowners are notified,” Rauzi said.

The commission normally takes matters under submission, issuing its decision

v

*And then if approved, we make inspections every year, of course,” Rauzi added.
In fact, AAC §12-7-182C provides for two inspections annually.

‘Each operator of a storage well shall conduct semiannual safety inspections of
the operator’s facility ... [and] notify tse Commission at least 5 days before an
inspection to allow a representative of the Commission to witness the inspection,”
according to the code.

Additionally, a full written report on the inspection procedures and results then ' g
must be filed with the Oil and Gas Commission within five days following the
inspection. ~

Facility to serve large region : 0
The proposed West Valley natural gas storage facility project is the joint project
of Pinnacle West; Crystal Gas Storage Inc., an affiliate of El Paso Energy Corp.; . .

and Gaz de France, an international natural gas storape developer. - -

~{ There are about 400 underground natural gas storage projects in the United A
‘iStates, 27 of which are salt cavem projects similar to the one under consideration ool T
-tby Pinnacle West. None currently exists in Arizona, ' o L L ST

2of3 ' 1/9/02 6:57 AM




3
¢
: ll
P
S
A
A
\
Y
i
i
SRR

B
&
!
H
.}
H

e ST ek o B b

!

(3 i

i
West Valley View http/fwrww. westvalleyview.com/westvalley...ticles. asp?H=1£&8=365&P=466295& PubID=8235 |

West Valley View: December 19, 2001

Depleted reservoirs and aquifers are the most common type of natural gas storage,
but salt cavems are becoming more cornmon. Salt caverns are formed by injecting
water into a salt depaosit to dissolve the salt, and then pumping out the brine until
the cavem reaches a pre-determined depth.

“Customarily, the storage cavern is 1,000 feet tall and about 180 feet in
diameter,” Pinnacle West spokesman Alan Bunnell told the View earlier this year.
“The gas would be stored about 2,000 feet below the surface of the ground.”

The salt in the salt cavemn is naturally seeling, providing an additional secunty
feature to such storage. And there’s no danger of explosion.

“There’s no oxygen underground, so it can’t explode,” Bunnell said. “Physically,
the natural gas is less dense than propane or butane — even air. And if it escaped
into the air, it would dissipate almost immediately.”

The storage facility would serve as a regional alternative to gos storage facilities
in other states. In addition to offering a reliable, quick-response supply buffer
during periods of high seasonal demand, it also would provide a source of natural
it gas for turbines at power plants currently under construction in western Maricopa
County.

The cavern also could serve other natural gas users in the Southwest United

i States. The proposed location is about two miles from an existing, major natural
gas transmission system.

Darryl Henning can be reached by e-mail at dhenning(@westvalleyview.com.

© 2005 West Valley View-Material may be copied for private, non-commercial
use only. No material may be copied for commercial use. All Rights Reserved.
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RE: Copper Eagle Gas Storage - Disposal Well Site

| _ Subject: RE: Copper Eagle Gas Storage - Disposal Well Site
‘ ‘ Pate: Wed, 2 Jan 2002 12:35:59 -0700
| From: james.young@wgint.com glames E Young)

To: "Steve Fauzi" <steve.rauzi@azgs.az gov> !

Steven,

Jim

————— Original Message——---

From: Steve Rauzi [mailto:steve.rauziBazgs.az.gov]

Sent: Wednesday, January 02, 2002 12:36 PM

To: James E Young

Subject: Re: Copper Eagle Gas Storage - Disposal Well Site

;
) Thank you for this information! l
3
]
1

b
Libithiente da

Mr. Young,

Copper Eagle is drilling a stratigraphic test near Luke AFB in sw swW
24-2n-2w.

Tt is not a brine disposal well. The purpose of the hole is to obtain
subsurface geological information. Oil and gas activity in Arizona is
summarized on our web site at http://www.azgs.az.gov/.

e R T O R N F SRt e

Steven I.. Rauzi
©0il and Gas Administrator

James E Young wrote:

A AN

Mr. Rauzi,

v v

T am trying to find the location of the Copper Eagle Gas Storage brine
disposal well (somewhere by Luke AFB). Where can I find this information
n

Q VvV

T

the AZ web site.
Regards,

James E. Young

james. young@wgint.com

vvVvivy

lofl 1/3/02 7:16 AM
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RE: CEGS SunCor 1-24

¢ 4

Subject: RE: CEGS SunCor 1-24
Date: Fri, 21 Dec 2001 09:34:47 -0600
From: "Hayden, David" <David Hayden@ElIPaso.com>
To: 'Steve Rauzi' <steve rauzi{@azgs.az.gov>

Steve:

1 just received word from the rig that they plan to spud sometime today. We
anticipate setting surface +/- 3000' but could encounter top of salt around
2200' so timing for setting surface pipe is besing estimated to occur arcund
next Wednesday or Thursday.

We will be logging the surface hole with a full suite of open hole logs and
then running a velocity survey before setting surface pipe. 48 hours after
setting surface we will be running a Cement Bond Log.

It will be Monday before the phone company has a line installed but we can
be reached via cell phones:

My cell number is ({318) 458-4766
Jim Lingafelter the drilling supervisor here in Shreveport is (318)

347-2799
Charles Tucker the drilling supervisor at the rig is {318) 464-0375

Please feel free to call any of us at any time. We will all be on call all
weekend and through the holidays. I plan to be on location when we Jog.

Have a great Holiday!!
David

————— Original Message———--

From: Steve Rauzi [mailto:steve.rauzifazgs.az.gov]
Sent: Friday, December 21, 2001 8:53 AM

To: Hayden, David

Subject: CEGS SunCor 1-24

pave, What's the outlook for your hole? I'll be in the office unitl
about 2 pm today but I plan to be out of town next week. Is there a
number at the rig? I may call you sometime next week. Steve

t***i‘***************************i**************i’******************

This email and any files transmitted with it from the ElPaso
Corporation are confidential and intended solely for the
use of the individual or entity to whom they are addressed.
If you have received this email in error please notify the

sender.
******i*************i*************i*******************************

o~ i

12/21/01 8:52 AM
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Copper Eaple - SunCor 1-24 Activity Report

Subject: Copper Eagle - SunCor 1-24 Activity Report
Date: Fri, 14 Dec 2001 15:12:05 -0600
From: "Hayden, David" <David.Hayden@€ElPaso.com>
To: "Steve Rauzi (E-mail)" <steve.rauzi(@azgs.az.gov>

Steve:

Thought you may like an update. Have a great weekend!
<<SUNCOR1-24.txt>>
Thanks,

David L. Hayden

Crystal Gas Storage, Inc. an El Paso Company
401 Bdwards St., Suite 1300

Shreveport, LA 71101

Tel.: {318) &677-5511

Fax: {318) 577-5515

********t***********i*******i’**************i*********i*i**i*******

Phis email and any files transmitted with it from the ElPaso
Corporation are confidential and intended solely for the
use of the individual or entity to whom they are addressed.

If you have received this email in error please notify the
E sender.
B kA kkhhkrkhkRAhkhkk kX hk*k

**************i*************i*****i******i*****

Name: SUNCOR1-24 txt
[ JSUNCOR1-24.txt Type: Plain Text (text/plain)
Encoding: quoted-printable

12/14/01 3:39 ’M




SunCor #1-24

lofl

Subject: SunCor #1-24
Date: Thu, 13 Dec 2001 16:22:19 -0600
Frem: "Hayden, David" <David. Hayden@ElPaso.com>
To: "Steve Rauzi (E-mail)" <steve.rauzi(@azgs.az.gov>

Steve:

Wanted to give you an update on cur progress. Location is complete,
conductor casing has been set {using a water well rig) and Nabors Drlling is
currently in the process of moving in and rigging up the drilling rig.

MI/RU should continue through the weekend with a pre-spud meeting planned
for Monday morning followed by a safety meeting. <Current estimate for spud
is Tuesday or Wednesday morning. Best guess at this pecint for running
surface casing is Friday or Saturday, December 21/722. I will keep you
posted on our progress and the rig has orders to provide you with the
required notifications. Charles Tucker is the wellsite drilling supervisor
{same individual that was on the Suncor #1-2).

Thanks,

David L. Hayden

crystal Gas Storage, Inc. an El Paso Company
401 Edwards St., Suite 1300

Shreveport, LA 71101

Tel.: (318} 677-5511

Fax: (318) &77-5515

i***********************************************i*********i***i**i

This email and any files transmitted with it from the ElPaso
Corporatiocn are confidential and intended solely for the

use of the individual or entity to whom they are addressed.
If you have received this email in error please notify the

sander.
**************************k***********i***************************

12/13/01 3:52 PM
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. RE: Forms
Subject: RE: Forms
Date: Mon, 3 Dec 2001 10:23:38 -0700

From: "Reid, Matthew J(Z78047)" <MJREID@apsc.com>
To: "Steve Rauzi" <steve.rauzi{@azgs.az.gov>

Thanks for the help Steve. It locks like we will not be moving the drill
site afterall. I will let you know ASAP when we have a lst draft schedule

for the drilling.

Matt

————=0riginal Message-————

From: Steve Rauzi [mailto:steve.rauziBazgs.az.gov]
Sent: Friday, Nevember 30, 2001 10:26 AM

To: Reid, Matthew J(278047)

Subject: Forms

RTTORY

SRR LT reaen

Matt, I've attached clean APD and Sundry forms for your use.

Steve

kil
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97 FERCY 62, 193
UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION

Copper Eagle Gas Storage L.. L. C. Docket No. CP02-3-000

ORDER GRANTING PETITION FOR EXEMPTION
‘ OF TEMPORARY ACT OR OPERATION

(Issued November 30, 2001)
This order grants, subject to certain conditions, the anthority requested by Copper

] Eagle Gas Storage L. L. C. (Copper Eagle) on October 17, 2001, as supplemented on
November 8, 2001, in the above referenced docket.

PR

PROPOSA /[~ Fo-o7

Cop Méf//?(;:/ v Cupf Z/‘{cé?[e/ _ tules of
Practice ar ' s Act
(NGA), ar  Aoerx focaTrwn Yoo’ To sttt ~GA for 5
the sole pr | ' h)
determine  ~ O[(q?/ per Ri27-(o5 ssal during
t(ljle devel (il Aseded A ﬂf) ra Bavetle 1o // ficopa

ounty, .
Y [5sue  neev APD

C - tion 2(6) of i
the NG, - jrganized
undertl ' ed by
APACS Holdings, L. L G — - . ACS

L Holdings are SunCor Development Company (bunun Pommom o ergy
7 Corporation. R

Specifically, Copper Eagle proposes to drill a 7,000-foot-deep stratigraphic test

: : well into the sub-salt strata located in Section 24, Township 2 North, Range 2 West,

\ _ Maricopa County, Arizona. Copper Eagle states that the test well will enable it to obtain S

- geological and physical characteristics of the sub-surface strata. The results will L : ~—
P determine whether brine, produced during the solution mining of a salt cavern, can be -
: : disposed of safely through deep well injection. The data obtained from this test well are o 23

\J '18 CFR § 385.207 (2000). g TR
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97 FERCY 62, 193
UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION
Copper Eagle Gas Storage L. L. C. Docket No. CP02-8-000

ORDER GRANTING PETITION FOR EXEMPTION
OF TEMPORARY ACT OR OPERATION

(Issued November 3G, 2001)

This order grants, subject to certain conditions, the authority requested by Copper
Eagle Gas Storage L. L. C. (Copper Eagle) on October 17, 2001, as supplemented on
November 8, 2001, in the above referenced docket.

PROPOSAL/DISCUSSION:

Copper Eagle filed a petition under Rule 207(a)(5) of the Commission's Rules of

Practice and Procedure’ requesting, under Section 7(c) (1)(B) of the Natural Gas Act
(NGA), an exemption from the certificate requirements of Section 7(c) of the NGA for
the sole purpose of drilling a stratigraphic test well. The test results will help to
determine the feasibility of utilizing deep injection as the method of brine disposal dunng

the development of a natural gas storage cavern in the Luke Salt deposit in Maricopa
County, Arizona.

Copper Eagle is not a "natural gas company"” within the meaning of section 2(6) of
the NGA and holds no Section 7 cerfificates. Copper Eagle is a corporation organized
under the laws of the State of Arizona and is a limited liability company formed by
APACS Holdings, L. L. C. and Crystal Gas Storage, Inc.. The members of APACS

Holdings are SunCor Development Company (SunCor) and Pinnacle West Energy
Corporation.

Specifically, Copper Eagle proposes to dsill a 7,000-foot-deep stratigraphic test
well into the sub-salt strata located in Section 24, Township 2 North, Range 2 West,
Maricopa County, Arizona. Copper Eagle states that the test well will enable it to obtain
geological and physical characteristics of the sub-surface strata. The results will
determine whether brine, produced during the solution mining of a salt cavern, can be
disposed of safely through deep well injection. The data obtained from this test well are

118 CFR § 385.207 (2000).
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Docket No. CP02-8-000 -2-

needed for the necessary regulatory approvals for brine disposal should Copper Eagle
proceed with the development of a natural gas storage facility.
INTERVENTIONS:

Notice of Copper Eagle's petition was published in the Federal Register on
November 2, 2001 (66 Fed. Reg. 55648). No motions to intervene or to protest the
petition were filed.

ENVIRONMENTAL:

Copper Eagle states that it will comply with the environmental requirements of the
Arizona Oil and Gas Conservation Commission (AOGCC) and any applicable
environmental requirements of 18 CFR § 157.206 (b), as modified by Order No. 603 2
Therefore, granting the exemption for drilling the test well should have limited surficial
environmental impact. The AOGCC has specific regulations governing the drilling ofa
well, surface casing requirements, and plug and abandonment procedures for the
protection of groundwater. Copper Eagle has received a permit to drill from the AOGCC.

FINDINGS:

At a hearing held on the issue date noted above, all evidence, including the petition
and supplement thereto, submitted in support of the authorization sought herein, became
part of the record in this proceeding.

Copper Eagle's proposal is subject to the certificate requirements of section 7 of
the NGA because it involves the potential development of storage facilities for natural gas
transported in interstate commerce. Section 7(c)(1)(B), however, provides that "the
Commission may . . . exempt from the requirements of this section temporary acts or
operations ... ." Previously, the Commission granted this type of exemption to SunCor,

20rder No. 603, Revision of Existing Regulations Under Part 157 and Related

Sections of the Commission's Regulations Under the Natural Gas Act, FERC Stats &
Regs., §31,073 (1999).
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a Copper Eagle member, to drill a test well in the Luke salt deposit for the purpose of
determining the feasibility of developing the site as a gas storage facility. 3

Copper Eagle states that its purpose in drilling the proposed test well is to
determine the feasibility of brine disposal. Without such a test well, Copper Eagle cannot
make an informed business and engineering decision as to developing a natural gas |
storage facility near this site. As Copper Eagle is not currently a natural gas company,
there are no existing jurisdictional facilities, current storage services, or customers that
might be affected.

Copper Eagle will bear the full costs of drilling the well. The construction and

testing will be temporary in nature in order to determine the feasibility of brine disposal
. needed for the possible storage project. No service will be rendered. The exemption
B shall be used solely for drilling the well, obtaining the necessary geological and

Lk ' engineering data, and abandoning the well. Under these circumstances, the test-related
activities constifute a temporary act or operation within the meaning of section 7(c)(1)(B)
that may be exempted from the certificate requirements of section 7 of the NGA. Further,
Copper Eagle's proposed temporary act warrants an exemption from the certificate
requirements of section 7(c) of the NGA. Issuance of the exemption, however, is without
prejudice to any decision the Commission may make in regard to any application Copper
Eagle may file for authorization for a storage project at the site.

Pursuant to 18 CFR § 375.308, it is ordered that:

(A) Upon the terms and conditions of this order and pursuant to Section
7(c)(1)(B) of the NGA, Copper Eagle is granted an exemption from the certificate
requirements to install facilities to test the feasibility of using deep injection for the
disposal of brine, as described above and more fully in Copper Eagle's petition.

(B) Copper Eagle shall notify the Commission within ten days of beginning the
drilling described above and within ten days of the end of dnlling.

(C) The test well shall be used solely for the testing purposes described above.

*See SunCor Development Company, 94 FERC ¥ 61,077 (2001). _ _ o
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(D) The exemption granted in Ordering Paragraph (A) is effective upon issuance
of this order.

(E) The authorized drilling and testing activities shall be completed within one
year of the date of this order.

(F) Copper Eagle shall comply with the requirements of section 157.206(b) of the
Commission regulations in implementing the authorized drilling and testing activities.

(G) This order constitutes final agency action. Requests for rehearing by the

Commission my be filed within 30 days of the date of issuance of this order pursuant to
18 C.F. R. § 385.713.

‘Robert J. Cupina
Deputy Director
Office of Energy Projects
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Stratigraphic test near Phoenix projected to 7500 ft

( : orpER EAGLE Gas Storage
LLC, Phoenix, will drill a
7500-ft sratigraphic test in

south-central Arizona on the western

outskirts of the greater Phoenix
merropolitan area.

The 1-24 SunCor Development
Co-Fee, Maricopa County, is under
contract to Nabors Drilling USA Inc
and is expected to ger under way later
this month.

SunCor, 2 wholly owned subsid-
jary of Pinnacle West Capital Corp—
among other things the holding
company for Arizona Public Service,
Arizonas largest electric urility—is a
Phoenix-based real estate developer.

Approximately six miles to the
northeast, SunCor early this year
drilled an approximate 5250-f
stratigraphic test at the 1-2 SunCor
Development Co in se sw 2-2n-1w.
The larter well was drilled on unde-
veloped acreage adjacent o an
industrial area just east of Luke Air
Force Base {(RMRR 1-10-01).
Nabors’ Rig #164 drilled the venture,
which was expected to be drilled into
the Miocene Luke salt deposit. No

details have been disclosed.

Five other wells previously were
drilled in section 2-2n-1w, primarily
LPG-storagefutility and salt solution-
mining wells. Total deprhs range from
3200 o 4503 fr.

Tiwo miles northeast of the 1-24
SunCor Development Co-Fee, Bob
James Drilling & Exploration in 1988
completed the 1-19 SunCor, ne ne
19-2n-1w, as a 4000-ft dry hole. The

latrer well drilled into Miocene salt at
adepth of 1716 fr.

In 1992, Arrowhead Resources
(USA) Ltd completed a 6650-ft dry
hole at the 32-23 SunCor-Melange,
sw ne 23-2n-1w, a litle more than
five miles east of the new stratigraphic
probe. That wildcar, which had been
set up to penetrate volcanics, encoun-
tered a water aquifer at a depth of
400-600 fr.

Kaler acquires only parcel at Nebraska state lease sale

ALER O Co, Gainesville, Texas, was the successful bidder for the sole
crace offered ar an oil and gas lease sale held by the Nebraska Board of
Educarional Lands and Funds on Tuesday, October 30, in Lincoln

(RMRR 10-12-01).

Kaler bid $540.52, or $2.00 an acre, for the 270.26-acre parcel, which
comprises the bed of the Republican River to the ordinary high-water mark as
it lies in sections 27, 28, 31, 32 and 33 of 2n-36w, and section 6-1n-36w,
Dundy County. The lease will be for a primary term of five years with a one-
sixth royalty and annual delay rentals of $2.00 per acre.
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State of Arizona

Arizona Geological Survey
416 W. Congress, Suite 100
Tucson, Arizona 85701
(520) 770-3500

Larry D. Fellows
Director and State Geologiet

November 1, 2001

Mr. David R. Smith

County Administrative Officer
301 W. Jefferson

Phoenix, AZ 85003

Re: Copper Eagle Gas Storage LLC #1-24 Suncor Development Co.
SW SW Sec. 24, T.2 N, R. 2 W.
State Permit #909

Dear Mr. Smith:

| have enclosed a copy of an approved drilling application for your
information. The Arizona Qil and Gas Conservation Commission has a poiicy to
keep county government informed about proposed exploration and stratigraphic
drilling in a county. The referenced well is a stratigraphic test. It is being drilled
for the sole purpose of obtaining subsurface geological information.

The Commission issuas a “Permit to Drill” under A.R.S. § 27-513. The
Commission approves an appilication after it has determined that a well is in
compliance with applicable faw (A.R.S. § 27-516) and rules {12 A.A.C. 7), which

safeguard the public health and safety, correlative rights, and subsurface
resources.

Please let me know if we may be of further assistance.
Sincerely,
C _ .
oA even é&w??

Steven L. Rauzi
Qil and Gas Administrator

Enclosure

c J. Dale Nations, Chairman, 0il and Gas Conservation Commission
Larry D. Fellows, Director and State Geologist
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State of Arizona

Arizona Geological Survey

416 W. Congress, Suite 100
Tucson, Arizona 85701
(520) 770-3500

Qctober 31, 2001

Mr. Matt Reid

Copper Eagle Gas Storage LLC
400 North 5™ Street

Phoenix AZ 85004

Re: Copper Eagle Gas Storage LLC #1-24 Suncor Development
SWSWSec. 24, T.2N,,R. 2 W,
State Permit #9009

Dear Mr. Reid:

| have attached an approved copy of your Application to Drill, Perrnit to Drill
#909; and filing fee receipt #3111. A copy of the Permit to Drill should be posted
in a conspicuous place at the well site during drilling operations.

This permit is issued on the condition that you conduct operations in
compliance with all applicable rules as outlined in your drilling prognosis and that
you notify me at least 24 hours before you:

1} move in the drilling rig and commence drilling operations;
2) run and cement surface casing; and

3) nipple up and test the BOPE before drilling out of the surface casing.

1 have enclosed several Sundry Notices {Form 25) for you to provide this
office with a weekly summary of wellsite activity (drilling, running casing, coring,
testing, logging, etc.). Please record water encountered on the separate "Report
of Water Encountered During Drilling” form. Samples are required.

This office will hold all information confidentia! under R12-7-121.
Sincerely,

Sevonl f?

Steven L. Rauzi
Qil & Gas Administrator

Enclosures

PRORR, SN ]

sl
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FW: Updated and Revised Drilling Proguosis

¢
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¥

Subject: FW: Updated and Revised Drilling Prognosis

Date: Mon, 29 Oct 2001 15:13:42 -0700

From: "Reid, Matthew J(Z78047)" <MJREID@apsc.com>
To: "Steve Rauzi (E-mail)" <rauzi_steve@pop.state.az.us>

Steve:

I have enclosed the latest draft of the drilling prognosis for the Copper
Eagle Stratigraphic Test...FYI. I am currently planning on traveling to
Tucson on Wed with all the permit information. I expect to have all the
pertions of the permit completed tomorrow. Once I have everything ready, I
update you on the time I expect to be in Tucson.

Thanks, Matt

————— Criginal Message--——-—-—

From: Hayden, Pavid Imailto:David.Baydenfelpaso.com]

sent: Monday, Octeober 2%, 2001 10:00 AM

To: Reid, Matthew J{278047); Ballew,

Jeff; Jim Lingafelter {E-mail)

Subject: Updated and Revised Drilling Prognosis

Discovered some minor typos. This should be the final subject to the

insertion of a well plat.

<<Stratigraphic Injection Well Program.DOC>>

Thanks,

David L. Hayden

Crystal Gas Storage, Inc. an El Paso
401 Edwards St., Suite 1300
Shreveport, LA 71101

Tel.: (218) 677-5511

Fax: {318) 677-5515

Company

********************t**i***i***************‘k**********************

This email and any files transmitted with it from the ElPaso
Corporation are confidential and intended sclely for the

use of the individual or entity to whom they are addressed.
1f you have received this email in errcr please notify the

sender,

*************i*i’i’*****-k****************‘k******************#*k*:‘:***

[[)Stratigraphic Injection Well Program.DOC

Name: Stratigraphic Injection Well Program.DOC

Type: WINWORD File (application/msword)
Encoding: base64

10/29/01 4:00 PM
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State of Arizona il
Arizona Geological Survey |
416 W. Congress, Suite 100 1
Tucson, Arizona 85701 |
(520} 770-3500 5:
Larry D. Fellows l
Pirecior and State Geologht !
MEMORANDUM TO FILE
DATE: QOctober 26, 2001
i !
FROM: %even L. Rauzi
Oil and Gas Administrator

SUBJECT: Known and reasonably estimated freshwater aquifers in vicinity of
Copper Eagle’s proposed stratigraphic test located in:

RSB Rct

SW SW Sec. 24, T. 2 N, R. 2 W_, Maricopa County, Permit to Drill #9509
Rick Herther, Basic Data Section, Arizona Department of Water Resources, provided the

following information about the deepest water wells that are registered with the department in the
vicinity of the proposed well.

Sec 24 T 2N_R_2 W_(Most registered to SunCor Development Company)

B(02-02)24bbb, 998 ft deep.
B(02-02)24cbb, 1007 ft deep.
B(02-02)24ccc, 1008 £ deep.
B(02-02)24dbb, 956 ft deep.
Plus several monitoring wells less than 100 ft deep.

Sec 25 T 2N R 2W

B(02-02)25abb, 2000 ft deep, drilled 1966, registered to SunCor Development Company.

Sec. 19 T 2N R.1W SRR S

B(02-01)19cbb, 1220 ft deep, drilled 1954, registered to SunCor Development Company. i o

Copper Eagle’s proposal to set 13 3/8" surface casing from the surface to the top of the salt or ! T R
3000' will be sufficient to protect the surface waters and all other reasonably estimated aquifers in . e ,
the vicinity of the proposed well. T e ' "




