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ABSTRACT

This massive hydraulic fracturing treatment was performed on the
Ferguson 1A, a marginal Bend Conglomerate gas producer, to test the
feasibility of this technique which would be applicable to thousands
of similar wells in the Fort Worth Basin.

The proposed treatment was to consist of 138,000 gallons 65 percent foam,
100,000 1b 100 mesh sand, 198,000 gallons gelled water~distillate emulsion
and 667,000 1b 10-20 sand. The treatment was to be pumped into five
individual zones between 5,957 ft and 6,794 ft. The treatment design
called for 1,500 ft of conductive fracture per zone and an average PI
contrast of 7.9 per zone.

The treatment commenced on September 14, 1976, and concluded on Septem—
ber 16, 1976, The casing ruptured on September 14, after placing
87,000 gal foam, 67,000 1b 100 mesh sand, 52,000 gal emulsion, and
151,000 1b 10-20 sand. Repair and clean up operations were completed
on the 16th and an additional 51,800 gal of foam, 38,000 1b 100 mesh
sand, 146,000 gal emulsion, and 250,000 1b 10-20 mesh sand were pumped.

The well has been recovering the frac load since September 17, 1976, and
has recovered 3,426 bbl out of 7,144 bbl total load. Initial measured

gas flow was 135 Mcf/D but has declined to 15 Mcf/D currently. It appears
that this technique is probably not economically feasible.

INTRODUCTION

The Ferguson 1A is owned by Dallas Production, Incorporated and was
drilled and completed in 1973. While this well was currently producing,
its productive capacity was less than desirable considering the gross
zone footage open for production. The pay zone for this well is the
Bend Conglomerate which occurs widely in a four county area in the Fort
Worth Geological Basin in Texas Railroad Commission Districts 9 and 7B.
Except for specific wells where porosity development is unusual, this
type well performance is quite common. Our experience in the Gas
Finders Field in over sixty (60) wells indicates a stabilized production
of less than 150 Mcf/D per well. In a group of seventy-nine (79) wells
owned and operated in the Boonsville and Gas Finders Field in Denton
and Wise Counties, forty-eight (48) of these wells had a productive
capacity of less than 100 Mcf/D in February, 1976. In the Boonsville
Field proper there are 1,400 wells producing from the Bend Conglomerate.



PROPOSED TREATMENT

Dallas Production Company, Inc.
Ferguson No. 1A

Gas Finders Field
Wise County, Texas

Pad Stages:

138,500 gal 657% quality foam (2% KCl water + Np)
100,000 1b 100 mesh sand

Fracturing Stages:

198,000 gal Super K-Frac
132,660 gal crude oil
65,340 gal 2% KCl water
40 1b J-2/1000 gal

25 1b Aquaseal-2/1000 gal
5 gal E~15/1000 gal

667,000 1b 10/20 mesh sand

84 RCN ball sealers

Flush and Temperature Monitoring Fluid:

+30,000 gal
1 gal Aqua Flow/1000 gal
15 1b J-2/1000 gal

Anticipated Injection Rate:

15 BPM @ 4000 psi
+1500 HHP




FRACTURING PROCEDURE

1. Run base radioactive log.

2. Pump #5,000 gallons at frac rates.

3. Run radioactive log to define zone and/or zones of interest.

4. Based on information in No. 2 above, select stage 1 volume based on:

Table 1
Estimated Gross
Zone Fracture Height Pad (Foam) Frac (Super K) Proppant
1 10 7,500 8,000 25,000
2 30 23,000 30,000 101,000
3 40 31,000 42,500 148,000
4 40 31,000 42,500 148,000
5 70 56,000 75,000 245,000

(See individual zone sand schedules.)

5. Frac with first stage selected from No. 4 above based on radioactive
survey.

6. Run ball stage equal to number of holes open in zone +20%. Place
sealers in 2% KCl water, pump pipe capacity then slow injection
rate to *6 BPM and pump 60 bbl overflush.

7. Slow rate to between 1 and 2 BPM to keep sealers seated and rum
radioactive survey to define zone or zones of entry for second
stage.

8. Pump second stage in accordance with information derived from radio-
active survey and Table 1.

9. Repeat Step No. 6.

10. Repeat Step No. 7.

11. Pump third stage as per Table 1.

12. Repeat Step No. 6.

13. Repeat Step No. 7.

14.  Pump fourth stage as per Table 1.

15. Repeat Step No. 6.

16. Repeat Step No. 7.

17. Pump fifth stage as per Table 1.

18. Flush with slick water + 1000 scf N,.
19.

Shut-in one (1) hour and commence lcad recovery.



SAND SCHEDULES

Sand Schedule

Zone 1
6,519 -~ 6,525 (Gross Fracture Height = 10 ft)

Pad stage to consist of 8,412 gal foam containing 5,880 1b 100 mesh sand
staged as follows:

Six (6) stages of 912 gal each (319 gal water through blender).

Five (5) stages of 588 gal each containing 2 1b/gal 100 mesh sand
(206 gal water through blender, sand concentration at blender
5.7 1b/gal).

Fracturing stage to consist of 8,000 gal Super K~Frac and 25,000 1b 10/20
mesh sand pumped as follows:

1. Pump 1,000 gal @ 1 1b/gal
2.  Pump 1,000 gal @ 2 1b/gal
3, Pump 2,000 gal @ 3 1b/gal
4.  Pump 4,000 gal @ 4 1b/gal

Sand Schedule

Zone 2
6,302 - 6,316 (Gross Fracture Height = 30 ft)

Pad stage to consist of 23,000 gal foam containing 16,667 1b 100 mesh
sand staged as follows:

Six (6) stages of 2,444 gal each (855 gal water through blender).

Five (5) stages of 1,667 gal each containing 2 1b/gal 100 mesh sand
(583 gal water through blender, sand concentration at the blender
5.7 1b/gal).

Fracturing stage to consist of 30,000 gal Super K-Frac and 181,000 1b
10/20 mesh sand pumped as follows:

Pump 3,000 gal @ 1 1b/gal

Pump 3,000 gal @ 2 1b/gal

Pump 4,000 gal @ 3 1b/gal

Pump 20,000 gal @ 4 1b/gal

waE—‘




Sand Schedule

Zones 3 and 4

6,786 - 6,794

5.957 ~ 5.982 (Gross Fracture Height = 40 ft)

Pad stage to consist of 31,000 gal of foam containing 21,740 1b 100 mesh
sand staged as follows:

Six (6) stages of 3,355 gal each (1,174 gal water through blender).

Five (5) stages of 2,174 gal each containing 2 1b/gal 100 mesh sand
(760 gal water through blender, sand concentration at blender 5.7
1b/gal). )

Fracturing stage to consist of 42,500 gal Super K-Frac and 146,000 1b
10/20 mesh sand pumped as follows:

1. Pump 3,000 gal @ 1 1b/gal

2 Pump 4,000 gal @ 2 1b/gal

3. Pump 5,000 gal @ 3 1b/gal

4 Pump 30,000 gal @ 4 1b/gal

Sand Schedule

Zone 5
6,126 - 6,138 (Gross Fracture Height - 70 ft)

Pad stage to consist of 56,000 gal foam containing 40,580 1b 100 mesh
sand staged as follows:

Six (6) stages of 5,951 gal each (2,083 gal water through blender).

Five (5) stages of 4,058 gal each containing 2 1b/gal 100 mesh sand
(1,420 gal water through blender, sand concentration at the blender
5.7 1b/gal).

Fracturing stage to consist of 75,000 gal Super K-Frac and 245,000 1b
10/20 mesh sand pumped as follows:

1 Pump 5,000 gal @ 1 1b/gal

2 Pump 5,000 gal @ 2 1b/gal

3.  Pump 10,000 gal @ 3 1lb/gal

4 Pump 50,000 gal @ 4 1lb/gal



TREATMENT DESIGN SUMMARY

Reservolr Parameters:

Avg. K = .25 md
¢ = 10%
BHP = 1,283 psi (original)

Avg. BHFP = 3,700 psi

BHT = 135°F
Gross Frac Height Perforation Interval Number
Zone feet feet Perforations
1 10 6519 - 6525 12
2 30 6302 - 6316 14
3 40 6786 - 6794 16
4 40 5957 - 5982 16
5 70 6120 - 6138 12
190 70
Assumed spacing = 320 A r, = 1867 ft
Estimated Reservoir Improvement
on
"Original Stimulation Treatment
Penetration Permeability Contrast
Zone feet L/re inches PI Contrast
i 1846 .98 33,600 6.2
2 659 .35 33,600 5.22
3 491 .26 33,600 3.8
4 491 .26 33,600 3.8
|
5 293 .16 33,600 3.1 !




Estimated Reservoir Improvement
after
Proposed Stimulation Treatment

j Penetration Permeability Contrast
: Zone feet L/re inches PI Contrast
1 1500 .8 196,000 11.8
2 1500 .8 196,000 11.8
3 1500 .8 196,000 11.8
4 1500 .8 196,000 11.8
5 1500 .8 196,000 11.8

Average Productivity Increase from Original Treatment:

PI Contrast (Avg) = 3.9

Average Productivity Increase from Proposed Treatment:

PI Contrast = 11.8

Approximate Average Daily Production as of January 28, 1976:

Q_ = 50 Mcf/day

Predicted Post-Frac Production:

Q

a (11.8 - 3.9) 50 Mcf

395 Mcf/day

Predicted Additional Production from Re-Stimulation:

395 Mcf/day - 50 Mcf/day
345 Mcf/day

Q.- Q

a (o]

nou

Assuming a 10% decline per year for 5 years, the additional gas recovered
by re-stimulation would be:

440,737.5 Mcf



DISCUSSION OF TREATMENT DESIGN

As a first step, a detailed study of the electrical log from the
Ferguson 1 A was made for an estimate of the probable fracture heights
during the original stimulation treatment as shown in Exhibit 1 and Exhibit
2. From this examination it was estimated that the individual zomnes
had estimated gross fracture heights ranging from 10 to 70 feet. These
detailed heights are listed in the Treatment Design section. Using the
detailed inputs from Exhibit 2 and known or estimated formation para-
meters, a series of computer programs was run to predict the fracture
length into each zone on the original treatment. From the measured
conductivity of 20/40 frac sand at 3700 psi (Figure 1) and the pumping
widths and correcting for spacing, a permeability contrast of 33,600
inches per zone was calculated. These computer runs are shown in
detail and labeled Exhibit 3. Using the calculated lengths and the
permeability contrast, the PI Contrast for each zone was calculated
after the method of McGuire and Sikora (Figure 2). These PI Contrasts
range from a high of 6.2 in the case of the 10 foot high fracture to
3.1 in the case of the 70 foot zone. The stabilized rate of +47 Mcf/D
for the Ferguson 1 A then represents the amount of stimulation improve-
ment gained on the original treatment after flush production.

Now, in order to study the effects of massive fracturing, we have assumed
a penetration of 1500 feet which by the generally accepted definition
defines the minimum penetration necessary. Using preliminary programs
for a width estimate and substituting 10/20 sand for 20/40 sand, the
corrected permeability contrast is calculated as 196,000 inches. On

this basis we can calculate that the productivity per zone, if these
penetrations had been achieved, would be a PI Contrast of 11.8 if
performed on an initial treatment. These projections are shown on the
design summary.

This projection of improvement is the degree of improvement that could
be expected from a new well. An average PI improvement for the original
treatment was calculated by a ratio of zone height over total pay
multiplied times the estimated PI Contrast per zone. The average PI
Contrast calculated by this method was 3.9. Now, the net improvement
expected will be the difference between the new PI Contrast of 11.8 and
the old PI Contrast of 3.9. This would indicate a gain in productivity

of 7.9 for a fracture length per zone of 1,500 feet and a 10/20 sand
pack.

This net gain in PI Contrast when applied to an approximate stabilized
flow of 50 Mcf/D should increase production to 395 Mcf/D for a net gain
of 345 Mcf/D. Experience in tight gas sands shows that once stabilized
production is achieved, as in this case, that further decline is very
slow. A resonable figure for yearly decline, in this case, is estimated




as 107 per year. This projection would indicate that an increase in
recovery of 440,737 Mcf is possible in five (5) years if the massive
fracturing effort is successful.

The factors necessary for successful re-stimualtion of the Bend Conglo-
merate are:

1. The fluids used must have extremely low leak-off characteristics.

2. The fluids must create sufficient fracture width to place large
quantities of 10/20 mesh frac sand.

3. The fluid selected for sand placement must be capable of trans-
porting the sand 1,500 feet from the wellbore.

4, They must be readily recoverable from the formation.

5. Positive control of fluid entry must be exerted so that each
zone is stimulated to 1,500 feet.

In selecting the fluids, a decision was made to use a two-component treat-
ment utilizing specialized fluids for pre-pad and sand placement. In

this way the unique properties of each fluid can be utilized to perform
its function.

The fluid selected for the pre-pad is a stable foam utilizing 35% by volume
of 27 KC1 water and 657 by volume N7 gas. This product is widely used

in fracturing, since a minimum of liquid is introduced into the formation
and the gas portion helps purge the formation of this liquid quite rapidly.
Among its properties are: '

1. An extremely low leak~off coefficient for maximum fracture
penetration.
2. Good viscosity for creating fracture width.

3. The ability to unload rapidly due to its gas lift and purging
effect.

The foam's main drawback is its inability to place high proppant concen-
trations since the fluid portion only comprises 35% of the total volume
and the sand must be added to this portion. Since the function of the
pre-pad is to create penetration and width prior to sand placement, this
limitation is overcome. The 100 mesh sand is added to the pad portion
to seal any hairline fractures that are encountered and to contribute to
the total fracture conductivity. This technique is widely used in frac-
tured reservoirs where deep penetration is desired. Further details on
foam are contained in the products section following this discussion.
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The fluid proposed to place the proppant is known by The Western Company
trade designation as Super K-Frac and consists of a gelled water external-
0il internal emulsion in a ratio of 33% water to 67% oil. This well
known fluid is marketed under various trade names by service companies
and is a patented product of Exxon Production Research. It has been

used widely in massive hydraulic fracturing efforts in various areas

of the country. Its detailed properties are listed in the products
section following the discussion. Previous experience in the Bend Con-
glomerate indicates that wells treated with this fluid respond signifi-
cantly better than with other conventional fluids. This fluid exhibits
&1l the attributes required to meet our design goals, namely low leak-off,
excellent sand transport, long term stability and the creation of wide
fractures. Experience in this area indicates a recovery of 50% to 60%

of the oil phase pumped but it is felt that the foam pre-pad will result
in a much higher recovery of the oil phase.

Exhibit 4 is a series of computer runs made for the purpose of selecting
appropriate volumes of foam and Super K-Frac fluids. A program for each
estimated fracture height was run with a requirement for 1,500 feet of
penetration of the Super K-Frac fluid per zone. The following table
shows the required fluid volumes and proppant amounts per zone:

Table 2
Zone Frac Height Interval Perf's Pad Frac 10/20 Sand
1 10 6519-6525 12 7,500 8,000 25,000
2 30 6302-6316 14 23,000 30,000 101,000
3 40 6786-6794 16 31,000 42,500 148,000
4 40 5957-5982 16 31,000 42,500 148,000
5 70 6120-6138 12 56,000 75,000 245,000

If the fluid is distributed in the zones in the above manner then our

1,500 feet objective will be met and the projected improvements may be
realized.

To achieve the selectivity requirement we propose to combine radioactive
surveys to identify zone heights with stages of ball sealers in a con-
tinuous manner with each successive stage of sealers being held on the
perforations by slow injection while successive surveys are run. While
this procedure will be slow and tedious, it is within the state—of-the-
art and is considered more desirable than the only available option; posi-
tive isolation with packers and bridge plugs. Using positive isolation,
five separate treatments must be performed with the work spread out over

a long period of time and the attendant expense of repeated equipment
and rig charges.

Details of the proposed operations are contained in the fracturing pro-
cedure and proposal.
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Name

PRODUCT DESCRIPTION LIST

Description

Purpose

Foamex

J-2

Aqua Flow

E-15

Aguaseal-2

Super K-Frac

West-Foam

KC1

Blend of anionic and non-
ionic surfactants.

Guar Gum (natural polymer).

Nonionic surfactant for
water.

Liquid cationic emulsifier.

Fluid loss additive for
water.

Gelled water external oil
internal emulsion. Gen-
erally composed of 1/3
gelled water and 2/3 oil
plus an emulsifier.

Fracturing fluid composed
of 35%* water, 65%t N plus
foaming agent forming a
stable foam.

Potassium Chloride.

-11-

Used to foam and aerate water to produce
viscosity, reduce liquid volume and aid
in recovery of load water.

Gelling agent for water.

Demulsifier and surface tension reducer.

Emulsifier for Super K-Frac fluid system,

Fluid loss control.

A high viscosity, stable fracturing fluid
with low to moderate friction reduction.
Good sand carrier. Very popular due to
low cost for fluid properties achieved.

Used where fast load recovery is important,
where water sensitivity exists, or in low
bottom hole pressure situations. Features
good viscosity and low leak-off. Continu-
ously mixed.

Used as a clay swelling preventative.



PRELIMINARY SURVEY

A flowing continuous survey was run by Schlumberger on September 3, 1976,
to define the relative contribution of each zone treated. Since mo back
pressure was held at the surface the production rate to the atmosphere
was 258 Mcf. The following table shows the flow from each zone.

Surface
Zone (ft) Production (Mcf) % Total Production
5957 - 5982 0 0
6126 - 6138 57 22
6302 - 6316 86 33
6519 - 6525 115 45 ;
6786 - 6794 0 0 8

The well was then shut in until September 7, 1976, and the survey rerun.
Due to the unstable condition of the well, the surface flow varied from
a high of 676 Mcf to a low of 211 Mcf toward the end. The following
table shows the flow from each zome.

Surface
Zone (ft) Production (Mcf) % Surface Production
High Low
5857 - 5982 0 0 0
6126 - 6138 57 19 12 - 10
6302 - 6316 28 37 6 - 16
6519 - 6525 211 94 45 - 45
6786 ~ 6794 169 61 36 - 29

A temperature survey was run in conjunction with the spinner survey but
no qualitative information could be gained due to poor definition of
the logs.

The results of this survey seem contradictory since the flow from the
zone at 6302 - 6316 ft has definitely decreased and after a flow period
the flow from the zome at 6125 - 6138 ft has also decreased. This is
possibly due to different pressure gradients in the other zomes with
the possibility of some cross flow occurring.

It is notable that the bottom zone at 6786 - 6794 ft shows appreciable
flow on the second survey although it is covered with frac sand from

the original treatment. This frac sand was removed from the well prior
to the treatment.
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In any event, the results of the second survey were not known prior
to the treatment and therefore were not used in any subsequent decisions.

Details of the surveys are shown in Exhibit 5.

TREATMENT PERFORMANCE

The actual pumping operation began at 6:50 AM on September 14, 1976,

by loading the casing with 2% KCl water and over-displacing 110 bbl at
an injection rate of 15 BPM. The instantaneous shut-in pressure was
1100 psi after this stage. A radioactive trace tool was then run in
the hole to the vicinity of the top perforation and pumping was started
at 6 BPM. A burst of radioactive tracer material was ejected from the
tool and the time required to pass both detectors was measured. In
this way the percentage of fluid being taken by each zone was computed
by the velocity decrease past each zone. Tool details and pertinent
information on each run are shown in Exhibit 6.

The results of this initial survey showed the following distribution:

Height Rate/Zone
Zone Depth Zone No. (ft) % Fluid BPM
5957 ~ 5982 4 40 30 1.8
6120 - 6138 5 70 54 3.24
6302 - 6316 2 30 1 .06
6519 - 6525 1 10 1 .06
6786 - 6794 3 40 14 .84

Based on this distribution it was decided to pump the required fluid
and sand volumes for zones 4 and 5 (5957-82 and 6120-38). After these
stages were pumped sufficient ball sealers were to be run to seal these
zones (34 ball sealers) then another radiocactive survey was to be run
to determine the next stage volume depending on the new distribution.

The required volume for these two zones was as follows:

87,000 gal 65% quality foam
62,000 1b 100 mesh sand

117,500 gal emulsion
393,000 1b 10-20 mesh sand

This stage commenced at 9:50 AM and the foam was displaced at 15 BPM at
3400 psi without incident. The emulsion and 10~20 sand stage began at
12:01 PM with a sand concentration of 1 1b/gal at a pressure of 3000 psi
and an injection rate of 20 BPM. Successive increments were pumped at

2 1b/gal sand and 3 1b/gal sand and 4 1b/gal sand was started at

12:46 PM with the pressure at 3400 psi and a rate of 19 BPM. From this
point the pressure increased to 3900 psi and the rate was decreased to
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10 BPM to stay under the 4000 psi allowable pressure. This occurred at
1:17 PM and since a screen-out seemed imminent an attempt was made to
flush the casing with 27 KC1 water. At 1:24 PM the pressure had in-
creased to 4000 psi and the rate had declined to 7 BPM at which point
the casing ruptured. It was decided to continue the flush since it

was not known with certainty at this point that a rupture had occurred.
When the flush was completed an ISIP of 1200 psi was observed which was
consistent with the known bottom hole fracture pressure.

A radicactive velocity profile was run and a hole was found to be in
the casing between 4000 and 5000 ft., It was decided to run 2 3/8 in.
tubing to reverse circulate the sand from the hole and then to run

2 7/8 in. tubing and packer to serve as the conductor for the remaining
treatment.

Before the screen-out and rupture occurred we had placed:

87,000 gal 65% quality foam
62,000 1b 100 mesh sand

52,000 gal emulsion
151,000 1b 10-20 mesh sand

Operations were suspended and the well allowed to flow the night of the
14th and into the morming of the 15th when the clean-out operation be-
gan.

Clean-out operations were completed during the night of September 15 and
the tubing and packer were run on the morning of September 16. The
packer was set at 5700 ft.

A radioactive velocity tool was run in the hole at 12:50 PM on September
16. It was found that during the night the bottom set of perforations
(6786 - 6794 ft) were covered by sand. This survey also showed the
following distributions:

Rate/Zone
Zone (ft) Zone No. 7% Total Rate BPM
5957 - 5982 4 15 .75
6120 ~ 6138 5 10 .5
6302 - 6316 2 65 3.25
6519 - 6525 1 9 .45
6786 ~ 6794 3 1 .05

Total surface rate was 5 BPM.
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In view of events on September 14, our options seemed to be as follows:

1. To continue with the treatment as scheduled in the proposal

and risk not only the stimulation treatment but possibly the
well itself.

2. To redesign the sand addition schedule based on what we felt
were the probable rock fracture situation and the demonstrated
sensitivity of the formation to heavy concentrations of 10-20
mesh sand,

It was further speculated that, despite careful design of the stable
foam pad, it had inadequately prepared the fractures for the heavy sand
concentrations proposed. For this reason it was suggested that at least
a portion of the Super K~Fraec should be pumped without sand to further
prepare the fractures for sand placement. A consensus judgment and
decision was made for the second option and to settle for a more modest
sand addition schedule.

Based on the wire line survey, a decision was reached to pump the volume
required to the thin zone from 6302-6316 ft with 7500 gal of foam,

5888 1b of 100 mesh sand, 8000 gal of Super K-Frac and a revised schedule
calling for 12,000 1b of 10-20 mesh sand. After this stage, 15 ball
sealers were to be run and the remaining pad, consisting of 44,000 gal
containing 33,000 1b of 100 mesh sand followed by 138,000 gal of Super K-
Frac containing 238,000 1b of 10-20 mesh sand was to be pumped. This
judgment was based on the fact that when the zone receiving 657%7 of the
injection rate was shut off, the remaining three (3) zones would receive
approximate equal increments of injection rate, since both upper zones
had received some portion of the frac on September 14 and theoretical
distribution per zome could be met except for the bottom zonme. Since

the bottom zone should have been allocated 148,000 1b of sand, and it

wad doubtful that it received any significant portion of fracturing
fluid on September 14, then the remaining 4 zones would receive 80% of
this allotted sand concentration. In any event, the 10-20 sand con-
centration, considering all five (5) zones and ignoring the 100 mesh
sand, would be in excess of 7/10 1b per square ft of fracture area. This
sand concentration is more than adequate to meet the conductivity needs
of low permeability rock such as occurs in the Ferguson 1A.

Pumping of the foam pad on September 16 commenced at 3:05 PM and the
Super K-Frac/10-20 mesh sand stage was completed at 3:45 PM with an
average injection rate of 14 BPM at 7600 psi. At this point, 15 ball
sealers and 750 gal of acid were run and the second foam pad stage
begun. Pumping of the foam pad was completed at 5:01 PM with an average
pressure of 6500 psi and average injection rate of 15 BEM.

The final stage of Super K-Frac was begun at 5:02 PM and pumping con-
tinued until 11:58 PM. At this point injection rate varied between
11 and 15 BPM with an average pressure of 7500 psi. The immediate
shut down pressure was 4600 psi.




A final radiocactive velocity survey was run beginning at 1:30 AM on

September 17. The logging tool touched sand at 6128 ft with the following
distributions into the open perforations:

Zone {(ft) 7% Total Rate
5957 - 5982 82
6120 - 6124 18

Since fill-up already existed to #6730 ft then during the course of

the treatment sand had built up 602 ft in the casing. There is no
evidence that from the pressure rate chart that any pumping period
could account for the build-up. It can be noted that there was a small
but finite loss to the sand fill-up that covered the bottom set of
perforations. At 15 BPM this loss would amount to .15 BPM and the sand
already in place would act as a filter causing still further build-up
of sand. At 9:00 PM pumping operations were suspended for 11 minutes
with sand left in the casing due to a blender malfunction and some
significant fill could have occurred during this period. Neither of
these factors alone could account for the total f£ill present but the
combination of the two added to a very slow fill that could occur during

the 8 hour and 45 minute pumping period would easily account for the
total fill.

Due to the f£ill-up, however, it is impossible to predict the final fluid
distribution per zone. It is reasonable to say that the top two zones
received more than their proportionate share of the total treatment
volume. It is also reasonable to assume that the bottom perforations
(6786 - 6794 ft) received very little of the total and far less than
called for in the original design.

The entire performance of this treatment was complicated by a grossly
wrong assumption of botitom hole fracture pressure. Since the zones had
been previously isolated and fractured individually, it was felt that

the average bottom hole fracture pressure as reflected by the treatments
was reasonable for fracturing design. This assumption was probably gross-
ly in error. It appears that the bottom hole fracturing pressure during
the treatments steadily increased from the original estimate to a max-
imum value and then stabilized.

The following illustrates this fact: Fracture Gradient

BHFP (psi) _(psil/ft)
Estimate based on original treatments 3700 .56
September 14 recorded after wire line
survey 3960 .61
September 16 recorded after wire line survey 4760 .73
September 16 post treatment 7460 1.14

In retrospect, it seems improbable that the treatment could have been
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conducted via the 4 1/2 in. casing on September 14, at pressures below
4000 psi even with a revised sand addition schedule calling for maximum
concentrations of under 3 1b/gal.

The unusual sensitivity of these zones to the placement of 10-20 sand is
difficult to explain since the computer programs predicted more than
adequate width and more than enough fracture volume to accept this quantity
of sand. 1t seems probable that insufficient fracture width played at
least some part in the problem. One likely cause of insufficient width
might be that our original estimate of fracture height was grossly in
error, Although the logs on this well showed good lithological barriers
to fracture growth, it seems likely that these barriers were broken
which resulted in lower fluid velocity in the fracture which in turn

led to sipgnificant narrower fractures. The original treatments were
performed with gelled water with apparent viscosities on the order of

.30 cp whereas the fluid used on this treatment has an apparent viscosity
‘of 150 cp., This five-fold increase in viscosity could place undue stress

on the zone boundary causing the fracture to grow out of the zone.

Details of pressure injection rate and volume for events on September 14,
15, and 16 are presented in Exhibit 7.

POST FRACTURING PERFORMANCE

Load recovery commenced at 2:00 AM on September 17, flowing at approxi-
mately 10 bbl load per hour. By September 22, the flow had decreased to
less than 100 bbl/day and continued to decrease until September 30, at
which time total recovery amounted to 1136 bbl. At this point a decision
was made to clean the sand fill-up from the hole to uncover the bottom
perforations. This operation was completed on October 1, and the tubing
and packer were run on October 2. Swabbing operations commenced on
October 4, with 240 bbl load being swabbed on this date. Swabbing was
discontinued on October 6, and the well flowed 60 bbl of load.

Flow had declined by October 25 to less than 10 bbl per day and by
November 1, a decision was made to set a pumping unit and pump the load
back. On November 11 the pump and rods were run and preparations were
made to begin pumping. Bad weather delayed operations until November 18

when the pump was started. Pump problems developed and the pump failed
to pump.

A decision was made to squeeze the hole in the casing in order to allow

- the load to be pumped via the tubing while allowing the gas to flow

via the anpulus. It was felt that this would allow faster recovery
of the load while some stabilized gas flow could be measured.

These operations were commenced on December 2, 1976, and the hole was
located at 4813 ft. A squeeze operation was conducted on December 4
using 100 sacks of cement to a squeeze pressure of 2000 psi. The

squeeze packer was pulled and cement was drilled out to the bridge plug
by December 8. The bridge plug became stuck at 5440 ft while pulling.
Fishing operations were commenced but were unsuccessful, so on December 19
it was decided that the plug would have to be milled over. Subsequent
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milling and fishing operations continued until January 15, 1977. Tubing
and rods were run and pumping started on January 19. See the Daily !
Operations Report for details of the repair operations.

Initial load production was 40 bbl/D with a gas flow rate of 135 Mcf/D.
Since that time through March 25, 1977, recovery has declined to 4 bbl/D
with a gas flow of 15 Mcf/D.

Prior to pumping, the well had flowed an estimated 2158 bbl and has since
pumped 1268 bbl out of a total load of 7144 bbl. This indicates that . i
approximately 487 of the load has been recovered if fluid lost during
the milling and fishing operations is ignored.

It is obvious at this point that the treatment was ineffective in pro-
ducing reservoir improvement. Also, at this point, the well is nearing
the economic limit and may have to be abandoned in the near future. While
the exact reasons for this lack of response will never be known for cer-
tain, the probable causes would include:

A. An uncontrolled vertical fracture growth during the treatment.

B. A limited reservoir since the Bend is a discontinuous reser-
voir with erratic development across the trend.

C. Bottom hole pressure was too low to furnish sufficient
energy to expel the load even with the aid of NZ'

D. Severe mechanical problems that interfered with both the
treatment and subsequent load recovery.

It would appear that this type reservoir is a poor candidate for further
utilization of MHF technology. The reasons for this probably involve

the geology of the region and reservoir limits rather than the mechanical
problems that plagued this operation,

ECONOMIC ANALYSIS

The total estimated cost of performing this treatment, ignoring any
salvage value of the oil used to make the emulsion, was $175,536.52.

A breakout of these cost factors is as follows: (See Exhibit 9)

The Western Company of North America......... evee. 8§ 93,917.52 ,
Nitrogen 0il Well Service Company........... Ceeeen 23,200.00 !
Schlumberger Well Service....iuveiseessoonennnenss 12,540.00
Water and Hauling......oveeeieaana.n. e 2,679.00
011 Purchase (3200 bbl).evrteinennireneananennn cens 40,000.00
Pulling Unit........vv.s veeees et et teie it . 3,200.00

$ 175,536.52
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The total actual expenditures were:

Nitrogen Services

Nitrogen 01l Well Service Coievcivncen.e seese S 23,200.00
Water
Geer Tank TruckS...i.uveeeseeseerorneasssensas 3,137.74
Pulling Rig
Wise Well Service.iiiciversasscssasoonnoanans 2,775.00
Wise Well Service........ Peeasaranerecaranens 520.00
011
The Permian CoOrP.siic..vseesssenvosaocnnnsnss 42,444.40
Logging :
Schlumberger Well Service..... Cerrerieenana ‘e 3,946.20
Schlumberger Well Service.....ceceveeceiavenss 3,725.89
The Western COmPANy....ceeecervacsacscensoens 3,826.52
Fracturing
The Western Company..eceesess Cesaeise Cesevanas 93,918.02
DoOWEll. st visenensiosvanesonronsonanansnaanes 896.58
$ 178,390.35
Credit for 0il Salvage..... (7,592.20)
TOTAL EXPENDITURE.....c.... $ 170,798.15

Additional expenditures as a result of the ruptured pipe and the necessity
to clean out the casing and fracture down tubing and under a packer were:

Geer Tank TrucksS....ee... St eeesaetsaeeseernannnses 8 1,359.60
W. H. Dodson - Backhoe Loader......ieesinvarsneass 75.00
Bowie Dozer -~ Dig Pits.....civveerrninanns Ceesenna 125.00
Bowie Dozer = Clearing Locationis...eeeeeeeeecanne 100.00
Norvell Trucking - Rock for Entrance...........s.. 380.44
Wise Supply Co. - Stripper Rubber................. 197.69
Wise Supply Co. - 5625 ft 2 3/8 in. Tubing........ 17,458.09
Wise Supply Co. - Tubing Head 2 in. Choke and
Fittings.eeeieeoennnssansansonns 1,238.08
Scott Construction — Rocking Road........ cieeeeses 240.00
0ilfield Service - Haul Connections and Tubing.... 375.00
Baker 01l ToOlS:.uiueeeienrierenseanasannnsa Craeeeans 1,272.42

TOTAL ADDITIONAL EXPENDITURE....... § 22,821.32
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Additional expenditures iuncurred as a result of the squeeze and sub-
sequent fishing and milling operations were:

Parts and Connection....cocveeacacacoccascasss eees  § 1,963.78
Pulling Unit....cvcvennn. tesessstecntseactsennns 5,021.74
Pumping Undt..e.eiieeesveencocasssccennceceanness - 668. 50
SQUEBZE. e v vnrnnenssans teevecassarcsccaraanaanan 7,396.08
Fishing and Milling..... T 36,264.71

TOTAL........ . § 51,314.81

The total cost of the treatment and subsequent mechanical operations
were:

$ 170,798.15
22,821.32
51,314.81

S 244,934,28
Less Additional 0il Salvage..... (7,608.00)

TOTAL EXPENDITURE....... § 237,326.28

It was clear that if a reasonable return on this investment was to be
gained, then a significant proportion of the projected production in-
creases would have to be met. At a favorable gas price of $2.13/Mcf,
we needed a substantial improvement before treatments of this size
could become commonplace. The following table illustrates the need for
substantial improvement at a total cost of $237,000.00.

No. of Producing Days

PI Contrast Additional Gas/Day — Mcf Required for Breakeven
7.9 (predicted) 276 403
7 240 463
6 200 556
5 160 695
4 120 927
3 80 1,390
2 40 2,781

If the treatment could have been performed at the estimated cost of
$175,536.00, the rate of payout would range between 298 days and 2,060
which still shows the need for substantial increases before this tech-
nique would be economically sound.

Since the treatment not only failed to increase production, but actually
reduced it to the point where abandonment is being considered, it is

clear that this project was an economic failure. Considering replacement
well cost at $175,000.00 plus total cost associated with the treatment

of $237,000.00, this total investment has only resulted in an indication
that this area is not favorable for the application of massive treatments.
Considering the potential benefits if the attempt has been successful,

we feel that it was still worthwhile.
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“IIGURE 2

Note: This graph is based on a well spacing (A} of 40 acres

and a wellbore radius {ry,) of 3 inches.
to ather well spacing and wellbore radii by use of the follow~

ing scaling factors:

Well
Spacing

Drainage

Radii

Scaling Factors for

It can be converted

Abacissa
(ka/k)

Ordinate

(.T/J'a)

For spacing shown and 3-inch wellbore radius.

10 Acres
20 Acres
40 Acres
80 Acres
160 Acrea
320 Acres
640 Acres

330 £t
467 ft
660 ft
933 ft
1320 £t
1867 ft
2640 ft

2.00

1.42
1.00
0.71
0.50
0.35
0.25

1.11
1.05
1.00
0.95
0.91
0,87
0.84

For other spacing (A) and wellbore radii {ry).

104 A|A

APLT/T

1 0958

log (. 472)(ra/vw)
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k {s the Formation Permeability 11 md. 3 L/r = 1.0
L is the Frac Length from the Wellbore in ¥ L A3 -
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2 m. 10 At
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7 18 the Productivity Index After Frac- [t aainiiin S
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CALIBRATION RECORD -
COMPANY DALLAS. PRODUCT ION CO. INC. SCHL Fr_7090
SCHL TD_7091
WELL FERGUSON NO. 1-A DRLR TD. 7090
. E'GV:
FIELD WiLDCAT KB__818
‘ DF__817
COUNTY WISE - STATE TEXAS Gt__._807
DALLAS PRODUCTION CO. INC. FERGUSON NO. 1-A
FIELD . COUNTY STATR
WILDCAT WISE TEXAS
%
DEPTH ! RT . RV M PG POROSITY | WAER REMARKS
)
i .
6786-92: L 41 .035 H 2.68 14 19 | 0IL OR G.
6792-94 24-35 | 8-10 | 35 | 0OIL OR G.
6520-25 ' 33 8-10 | 33 | OIL OR G
6302-16 60 ! 14-16! 15 | 0IL OR G
; i T ‘ " LOW PERM
6130-38 27 | | | | ! ' 10-12! 26 | OIL OR G
; ! ! | ! T
6120-24 ‘33 | } 3 | Po12-141 23 " 0
T 1 T v ; -
! ! : ' ,
i I I | COW PERM
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5975-78 a7 ! { | ‘ L | Lo 22t h
' ) | | : ' ! T
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DALLAS PRODUCTION CO. INC. FERGUSON NO. 1-A
LI T%Y COUNTY ATATE
WILDCAT WISE TEXAS
CEPTH 1 ~ RT l RW ; I M PG Pongbswv wasen REMARKS
' i ! i ] \
5785-22 a1 .035! Hol 2.68 14 19 | 0IL OR G.
6792-94 24-35 i ! 8-10 | 35 | 0oIL OR G.
; i
6520-25 fag | | 8-10 | 33 | OIL OR G
: i I X '
5302-16 60 ! ' - 14-16) 15 | 0IL OR G
! LOW PERM
6130-38 ' 37 10-12) 26 | OIL OR G.
6120-24 | 33 ‘ ! 12-14] 23 | » i
| |
TOW PERW
6044-50; 44 8-10 | 29 | 0OIL OR G,
5980-82 45 10 25 | "
5975-78 47 . 10 26 | !
5973-75 65 9 24 | " "
5070-73 . .. 85 o ... . . oo hoaas L ell e
i
|
5957-53 75 11-13] 17 | 0IL OR G.
i : LUOW PERM
5946-50 30 9 35 | QlL OR G.
3924-44 2.5 .04 2.65 1 90 | wrr
' |
{
i
i

All interpretations are opinions bosed on inferences from electrical or other measurements and we tannat, and do not, guarantee the otcuracy
correctness of ony interpretations, ond we sholl not, except in the case of gross or willful negligence on our port, be lible or responsible for =
loss, costs, damoges or expenses incurred or sustained by onyone resuiting from any interpretotian made by ony of aur officers, agents or emplon.
These interpretarions are olso subject to Clouse 7 of our General Terms ond Conditions as set out in our current Price Schedule.

qaTE LOZATION CNGINELR

12-2-72 WICHITA FALLS DELAY
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EXHIBIT 2

WELL COMPLLTIOL FROGIOSIS

Ferguson "A" Fo. 1
Wiise Cournty, Toxas

1. Move in uell oervice Unit, 6900 of 2i:" bubing, and drilliag

equipnent.

3 2/3% bi and scraper on tubing and drill

out DV tool at 780'

2. Run Gamma-ray correlation and collar log and perforate tke
4" casing as follows:

Zone 1
Zone 2
Zons 3
Zone &
Zore 5

6786'—94' w/16 holes
65191 =251 w/12 holes
6302 -16" w/14 holes

G120'-6124" & 6130'-38' w/12 holes
5957'-62' & 5970'-82' w/16 holes

5. Eun a retrievable bridge plug and retrievable packer on
233" tubing, and treat and test the five zones as folleows:

Zone 1 €7236' — 6704

e

Zone 3
2.

Zone 4

Zone H
2,

- s 8

et plum at 6310Y and packer al 67707
Swab down
Treat w/‘OO yallons bda.
Sweb down.
Treat w/20,0007 20/40 sand in gelled caleium
chloride water at the rate of & sand per gzllon.
Shut—in mipivun 36 hours for gelz to break.
Swab in, clean up & test.
After satisfactory testving relense paclier, pick
vp bridpe plug and aove up to zome Z.

6519' - 6525'
Set plug at 5550' ond packer et £500'.
Repeat steps b through h.

6302' ~ (316!
set plug at 5330' and packer at 6J90'
Repeat steps b thoough h.

6120 -24' & 6230'-61383" '
Set plug at 6150' and packer at 6100'.
Bepeat steps b through h.

5957'~62' & 5970'-32'
Set plug at 6000' znd packer at 5240°'.
nepeat steps b through h. *

4, Pull 24" tubing and run 2" tubing for comrletion.
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STIMULATION TREATMENT REPORT

DATE

P A

DWL APA-) PRINTED IN U.BAs DOWEL OIVISION OF THE DOW CHEMLAL Comeapy
we AM T AMD HUMBER LOCATION A GHeT S My IREL AR TATIVE TREATIENT WUMBER
/gi‘;'i’f"a_!l ﬁ_j ?#%071/./ ~ _,,,‘J/d,,. R //— 5“6/é
. FormMAaTioN Sgmy Dawrn ALLOWABLE PRISIUAL
/{) g / Tueim b Ladims | ANNULUS l
.or':. . ‘G/t 3= <0 TBSP S bl
COUNTY ITATI PR e WELL T
L A8 WATER 1.l
2 /z/"yJ‘ =< 20 » @ e ]
TYPL OF surct AL o7 AELL TOTAL DEPTH CTIRC. BAT.
% )) ﬂ e wELy RLWOAK et
A ;P [ s
LARiNG 33 CALING DLPTH TJUBING 51/1: TUBING DLPTH
CysT. /7 ﬂ ﬁ _— / 7
WE T Datloa Lionel (4. VLY 2 T\ G 7L
o CIBLA *(Z2C LIHEN OEPTH PACKER TYPE CKER DEPTH
ADDRESS B_c X225 —_ —
OPLR mOLE %G00 ANRL.VOL.
CITY E}o Ay Ao Dt — — | JY
%TIQTC’ gE PERFORATED INTEEVALS —
REMARKS: _ _l N T T L AL Woies
277 70
ol l
%70 b
FOR CONVERSION PURPOSES 24 BBLS EQUALS 1000 GALLONS 55 1
ARRIVED ON LOCATIONAD - ) )~ A1 /722, ” l |

ME INJECTION PRESSURE

P .| sate ssisiml ese. | tsc. SERVICE LOG

L2135 o v Sned o f’,!; & §

/.04 2 o Dot Plee,
et _/j'/&a Lo s / j/&a

142 o BpA 7

7z

L L

/) J;//.Z;/w/ //7 ////'744///—

f#/p‘}ﬂ/

y7s iErY ) ‘ .
280 |5 | — 1020 .. « -
AL T Ls e N —
2ok 5 .2g WD e e e
Lol o |.23” [7280|  +— p o
AL A4 (PD| st
I 551 35 G2 s e oo

Tindk LETT LOCATION |[AYG,LIQUID 1NS, RATE ACLIUL RATL { SOLDE eiC) ToOTAL FLUID PUMBLD PROPS AND LIQL”DS ]NJECTED

- oL o
ﬁ. ,/EZ b 2?7 . - TYPE 5iZ £ OR PURPOS AMOUNT,
MAX., PRESSURE AVG. PRCISURE FIRAL RIME N PRESSUAL SHUT IN PRESSUR ? D /;) g"—oo

/93D | S5ED

/75 | &

DJATE ] 18 MINUTES

Dow }.LOCATIO" Y
_,K‘\’alan" 1)

ENGINEER

5O
i‘; ot //71 A -

PROD, AFTER TARATHINT

CAL OATE CHATOMGR REP, :Q&TAC"D .., cu:1oMll O’ATI"‘CT“HY PRMOD. BCFORAL TAEATMENT
BACK COWSIDENLD [J UNBATISFAC TORY |
stavict  (JuNKKowN TEST ALLOWABLE | obara |TEST ALLOWABLE
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STIMULATION TREATMENT REPORT

OAYE
BWie4h rJ PRINTED IN U.B.A. DOWELL DIVISION OF THE DOW CHEMICAL COMPANY Ve -~
WELL WAML AKD NUMBER LOCATION cUsTOMESR llPl(SlNT;"TlV! TREATMENT NUMBER
: 5 : gﬂ 0&" - ju - WI v/q - - »
P3O ORMATIONR W JOB DONE DOWN | ALLOWABLE PRESSURK
TUBING CASING ANNULUS mr—
1) c ﬂl}.ﬂ‘/ *D/I 0 cQ Ti‘é{ﬁ?‘é‘:u:
EOUNTY STATE / L4 TYPL OF WELL v
. [-11% CAS WATER thd,
/l); PRV Low X 5 < a0 - 0 ol
TYPL OF SEAVICE e AGE QF WELL TATAL DEPTR CIRC, BHT.
] /—‘ NEW wIll REWONK ——
l A —=d - P W A~ | -—
CASING 12K CASING OEPTH TUBIKG SiXL TUBING DEPTR
CUST. p / / -
NAME r—DB)i]ﬂ-r / rD-JA (z(:- ——l 9}2 — - 17 sz&
CINER SIZE LINER DEPTH PACKER TTPE PACKER DEPTH
AD 30 X 225 T %,,!,2! J522
DRESS , hed QPEN MOLE C3G6.0R AulL.VDL{ B& VD! %EL_ STATIC BHY.
ciTY BQUJ/—O W=V 4 J}( /4/Qa
%Tféz%gE PERFORATED INTERVALS
REMARKS: I T I 3 e Y
19357
&2
TP
FOR CONVYERSION PURPOSES 24 8B8LS EQUALS 1000 GALLONS gz‘,
ARRIVED ON LOCATION: 7' Pm &7 42
INJECTION PRESSURE
DIM} SERVICE LOG
. /7]-| RATE |BBLS IN| CsG. TBG.

3L | s e
327 L w -ﬁ /ao ’Qa a_/
Tipls3z |31 e B I R
' 333\ /AT LD b e e
3.32,4 | & s oo oo o 277,
33504 | Tt ed o e o o L
A0

34%|/ 550 sen oo e e _

J.50 /5

3

) 3| o e e
39D\ /5 4 e AL hn e

N
3

D

ra
LITI N A5~ (5D w o A -~
,/
~ 1
15
¥
Ll 42 .
TIME LEPT LOCATION [AVG, LIQUID IMJ. RATE | ADABL RATE { SOLWS we.) TOTAL FLUID PUMPED T PROPS AND LIQUIDS INJECTED v

5’/5-/,% /"7l o [ e TYPE SIZE OR PURPOSEH] AMOUNT

MAX. PRESSURK AVG, PRESSURL FIRAL PUMP B PRESSURE SHUY IN PRESSURE — zﬂz

e B e B - <SR V) S | 55T Hrsy P
Y]

LOCAT!ON. h d oow, ENGINEER 1_,,::’/ ,’?2//,) af"'q .
I e W) 14 é_ %4;4&( Ll v )
T

DATE CUSTOMER REP. 'CONTACTED . D PROO, WLFORL TREATMENT PROD. AFTEN TREATMENT
CALL] caus?:t:'::v (m] S:IIA'T'IQ:I:C’:‘D,RY O [ml 0
BACK SERVICE  [JUMKNOWN TEST ALLOWABLE | oavs |TEST ALLOWABLE
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STIMULATION TREATMENT REPORT

BWL-494- PHINTED IN U.R.A,

DOWELL DIVISION OF THE DOW CHEMICAL COMPANY

DAYC

=S5 7T

WILL WAME AND WUMBER LOCATION CUSTOMER RCPRESEINTATIVE TREATMENT NUMBER
é_gfﬂtﬂrﬂz;»u /‘?"‘/ 9/4/ ﬂn,é/ - - rze
4 FORMATION 08 DONE DOWK ALLOWABLE PRESIURE
TUSING CASING ANNULYS
JL).(’. Oaﬂg/ Aﬂ”l a l c 0 Tnuy{’w cs&: -
EouNTY STATL - TYPE OF WELL v
] QlL GAS WATER iMa,
Al > oMz A0 Y- s o0
FYPEOF SERVILE AGE OF WELL TOTAL DERTH CINC. BHT.
\ /"" New wrLL REWORK —
} ) .Q)[P»— L2 Crr A =0
= CABING i CASING DEPTR ‘runucji 13 TuBINC DEPTH
CYST. D p J ﬂ / —_— —_
WE T allas Prod P~ R 22 .z ST
TINER STZE CINER GEPTR FACKER TYPE | PACKER MEPTH
ADDRESS )30 Y 228 D,/»M_Ziéo Z
L v d OFEN HOLT  |[CSG.OR ANRL.VOL{Y t8G VOLUME STATIC BA T,
R
- e ————— p—— ’
Ty B@w“— L2 ¥ 2 [;é D &
%-{éllé%g(E PERFORATED INTERVALS
REMARKS: _ _J DERTH T DEPTH moLor oEPTH near
Ll O
L
EY
FOR CONVERSION PURPOSES 24 BBLS EQUALS 1000 GALLONS <-4
ARRIVED ON LOCATION: /%5 * 9~ A7 127
INJECTION PRESSURE
% . SERVICE LOG
RATE |BBLS IN| CSG, TBG.
¥ — -
l{;?j? -12%329 ,éé?chg(/,<i</4¢L4?
P - an g P PR
N7 ) L7 Lor L2
L ALY | TS 7r=izl —
VLAV B4 pr¥era < -
‘gf/y
YA,V 4 4BV, e .= Yoo
/9t Y |36 2/ . . S Lo on
ol/ >

ST

PN

P s

L3ay?

"= 4

Vids o 22

|

Ve 22

Y - s

L
o

-~

[ —
[P S——

"

i
S5l 27

"y

£

T N

CRRRE

A L) &

Gl

A

7

VA

L

TIME LEFTLOCATKN | AVG.LIGUID INJ, RATE ADSNL RATE { sOLDS ;iCd

TGTAL FLGIDO PUMPED

PROPS AND LIQUIDS INJECTED

r oL TCA
S L T f&a.? TYPE SIZE OR PURPOS AMOUNT
X, PRE n AVG, PRESSURL FHAL FUM S W PRESSURE SHYT IN P SURE 2 -
33 :Dy% 15 MIKUTES - 2 7 LD
J2co Sad |pnsn - VT 35 23O
1) :i ENGINEER
V o d /a
Y Bt 2 1/45 LRl by az&m_
CUSTOMEN REP, CONTACTLD

<
Lo 5 o
ustomph [JsaTisFactony |PROGT BLFORL TRCXTMENT
F.onslo AED [J UNSATIAFAC TORY El D
semvice CJuneNoww TEST ALLOWABLE uAYS

PRODL AFTLR THKATMINT

TEST

ALLOWABLE
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STIMULATION TREATMENT REPORT pare
OWL-404-1 PRINTED IN U.3.A. DOWELL DIVISION OF THE DOW CHEMICAL COMPANY L - L -~
WELL NAMET AND NUMBEN LOCATION CUATOMER REPRESENTATIVE TRACATMERT NUMBER
. — 3 7 Z 3 -5 e
00 ORMATION Jos D QWK ALLOWABLE PRESSURE
TUBING CASING ANNULUS
@)@M ﬂ)///g 5’/—;,-/ /ﬂ/yd/ A.B/l o e s cog:
OUNTY — STATE Pl TYPK OF WELL -
oIL SAn WATER 18,
- e AQ -l 3] o
TYPE OF SE“VICI - AGE QF WELL TOTAL DEPTYH CIRC. BNT,
NEIw WELL ALWORK
lidatee ATue. e 0
CA!IN7 CASING DEPTH TUBING 312C TUBING DEPTM
CUST. —_— Y/
SE T dlea Pendd 5 R 2 70
LINKR 8128 UINER DEPTH FACKER TYPL PACKER BLRTH
ADDRESS /,;o v y-x. R Lféﬂ ?ﬁ
£ OPEIN HOLE CEG.OR ANRL.VYOL.| -7TBG VOLUME STATIC BHT.
CITY Ir;ﬂ LLD > - @ 3q /p//&/
%Tﬁé%éb PERFORATED INTERVALS
REMARKS _J oTPTH WLl omemw FECH oKPTH Noicy
7 Yo
-2
. rd
FOR CONVERSION PURPOSES 24 BBLS EQUALS 1000 GALLONS
ARRIVED ON LOCATIONSY “mm /13 30
INJECTION ° PRESSURE
ﬁl}ﬂi SERVICE LOG
7.] RATE |BBLSIN| €SG. | TBG.
.3t L tod o [n /449/
L2 L7 AR /,—-47//, e
2L | o 350 e 4 L)
M2\t | Bo LD o e o
N2 L7 O g | 4 oz 2 o
paedyd | 38 oo v 4 2 s o,
/412?? /@? 20 Lty 2N AR S TN
//-Z{/:) /q 1Z s> J”/J@ . P R
I
JIT V7 \2ep | L L— 2 e
///3,7 Iq 0 "@W .A—-""’ ""— 'A 4.‘[ oy
Vst L7 P e o oo o
oA A T S
TIME LEFT LOCATION |AVG.LIQUID INJ. RATE | ALMLRATE { 30LIs WC.) TOTAL FLUID PUMPER PROPS AND LIQUIDS INJECTED
IR .
270 M ™ | 332 TYPE SIZE OR PURPOSE __ AMOUNT
X;’ Pl:ssult AVG. PRESSURL FINAL PUMP N PRESSURE SHUT IN PRESSURE _109 s
%;nmz 15 »»;l)rguzgs N =
S0 | 200 V 2
ADOWELL LOCATION Lsnamcfn T /(/ / ek
e Vf 74
YD g pR T LD 4 M ] v_/?)
CALLIBATE cuufm:p PEP. CONTACTED g ’TOHF:&:;B"“?A:TS:;“ FROD. BCFOAL nu:hu:ﬁr .. a FRPD, AFTLA TREATMENT A
----- cousInE UNSATISTA ' .
BACK acavicr  [JUNKKOWN TEST ALLOWABLE | oavrs |TEST ALLOWABLE
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STIMULATION TREATMENT REPORT
BwL-did PRINTED N Vs A, DOWELL DIVISION OF THE DOW CHEMICAL COMPANY S 277,
".H-.L N € AND KU ABER LOCATION :urrmtu :Dnuu TA Ivt FALATMERT HUMBER
- .
é;(éﬂriém /4'/ A//?t'ﬂtrnf ?"//' ?95}
J ronmALlon 4 ol nou: ndw ALLOWABLE PRLESURE
/ w-m: CASINE | ANNULUR _
?ron‘: u// /:;oa/)/‘/ 0#’)%/ s | cd 1-:;,;/9&9‘“:; -
GUNT STATE L4 np: oF WELL
’ orn GAS WATER [LEN
PNy S oo s g e o 50
TYFE OF RERAVICE ACE GF WELL TOTAL DEF TH CInE, BHT.
WEW wILL REWORK —
3 / £2. N a0
T CATONG NIZK TASING DEPTR TUBING SIZE TUBING DEPTH
/ y —
v T Dallas Peod. (2o . 94 | — | 2t | czes
Liwgm 813 C LINER DEPTH PACKER TY PE PACKER DEPTH
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S
oy |8 owieo L2y 25 —— F7 |0
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A

EOR CONVERSION PURPOSES 24 BBLS EQUALS 1000 GALLONS

ARRIVED ON LOCATION: V'm0 /O 117,
TNJECTION PRESSURE

% rate lesLsm| cse. | Tme.

/,Z-Z#{ 38 /417/4/1&9—

27 o Wl to L
N NZ 7 {20 L e e
Y2l 172 FID| e L S
Y/ A/ RV AR ) Frz 2 A fe 2 "ﬁ—z/d‘ﬂ/f)

A —u

SERVICE LOG

yzily | I7|  Raso| v o 2 pu 42,
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Y57 2D TED| 2 £ e— e
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ld A
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TREATMENT REPORT

DATE
BWL 49421 PRINTZD 1N U.8.4. DOWELL biVISION OF THE DOW CHEMICAL COMPANY f2AFl20- 72
WELL NAME AND NUMBER LOCATION CUBTOMER REFREGEMTATIVE TREATMENT NUMBER
Lriesrsem A=/ . - U-Fs™
rooL FORMATION JOB DONE DOWN ALLOWABLE PRESSURE
TUBING TARING ANNULUS
:.,ﬁ _L s | ¢ TH4: J csa:
COUNTY STATK TYPE OF weLl,
(-1} GAS WATER L. F N
Wise TR, - 5D <o o0
TYPEZ OF EERVICE AUK OF wELL, TOTAL DEPFTH CIAC, BHWT.
# / NEW WELL REIWORK
/? entT< A s 0
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LINER SIIE LINER DEPTH PACKER YYPE PACKER DEFTH
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TIME SERVICE REMARKS
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E:g‘l cONSIDEREDJungaTisFAcTORY | []

SERVICE

0
Clunxnown ALLOWABLE

TEST

O
DAYS ALLOWABLE

-39~

TeST




STIMULATION TREATMENT REPORT

DOWELL DIVISION OF THE DOW CHEMICAL COMPANY

DWLedBL) PRINTED IN U.w.h,
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STIMULATION TREATMENT REPORT DATE
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ME ,_Z/a//vﬁ Prbt'). GD. _| 9Z fz/ éZé/"j
0
i 7 "LINER S1ZE LINEN DEPFTH PACKER TYPK PACKER DEPTH
- ﬁ —
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ARRIVED ON LOCATION: 7.’ o0 & 727
INJECTION PRESSURE
TIME . SERVICE LOG
RATE |BBLSIN| CSG. TBG.
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- IMMEDIATE ‘ 15 MINUTES taie i
7 /5D / 752 2507
oow, ).L LocATIoN T Y \?’Z‘:j;mun
é’ﬂ//’?ﬂ 22 ;///—: AP or—t
CALLDAT[ TUS TOMER RLF, CONTACTED e TOMER 'Bsn’llrl\cmnv BHOL. PEFORL, TREATMENT 0 PROD, AFTER TACATMEINT
u T
BACK stvicr  Gukmnown TEST ALLOWABLE | oavs |TEST _ALLOWABLE
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STIMULATION TREATMENT REPORT

PWL-404-0 PRINTED i U.3,A,
WELL NAME AND NUMBLR

e /QZ

DOWELL pivision oF THE DOW CHEMICAL COMPANY

LOCATION

Q/l/- D’Jc: ILA- ~

[1}}

V)‘7r Vol V2 Q/r/

STOMCR QF.[IINTA (%4 4

[DATE
|

?, - -7
RAEATMENT NUMBER

= /- B U 2T

L IN

FEAMATION

408 DoRt down

ALLOWABLE'RRESEURE

W
—d-

TUBING CABING ANNULUS -
)30917.20;// B.. soc] e, / 2@ w0 | Ten | medlots |
COUNTY STATE” TYPK OF WILL o
oiL GAS WATER (L9
L e S Yo - AD » 3a] o)
Fral or siavice AGE OF WIELL YOTAL DLPTH CIRC, BMT.
L/(-J 7, %"—" nEw wELL REWORK
) - 42 @ o A sQ
CASING SIZL CASING DEPTH TU‘IN/G 11K TUBING DEPTH
CUST. ‘ v - —_
RamE [ )747J13 £ nggan)A //D T V/Z = L gs
'.ﬁ LINEN 3122 LINER DEPTN ’Aclilv TYPE PACKEN DEPTH
ADDRESS /'Dp Y o2& I— vallm | G4 95
M OPEN HOLK CSC.OR ANRL.VOL,] ‘TG VOLUME STATIC BHT,
Bouwie o T e
cny / (X008 = ,/GV = X jﬁ-é M
le C%DE PERFORATED INTERVALS
REMARKS: _ I I T O
253
L
FOR CONY ERSION PURPOSES 24 BBLS EQUALS 1000 GALLONS
ARRIVED ON LocaTion: /A " ] 3 A/ /7.
INJECTION PRESSURE
B% SERVICE LOG
| RATE |BBLSIN| CSG. TBG.
—————
/1,24 Sbon| T il s
/JZ?" o 325 10 S L )
—y - =
J LT G TS FPL0 e
/2304 Je D2 62| 4. e
DA #77
12324 S | O 70| L0 L n 2T ap oo/ ;
LIz L | 3Y . ZA N P ors o
VEARTAVIARY/-S Ry NP R
12zt & 2o s 1o I S S —
R AV AR Y 3900 o 4. e e
(24 /b | 289 ot hra b
/G L e | 3 5G| s o pra—
)
e -
TINL LXFT LOCATION |AVG.LIQUID INJ. RATE | ADKIA HATT { SOLIDS WET TETAL FLn1f *uMPLD PROPS AND LI1QUIDS INJECTED
2] S o b, TYPE SIZE OR PURPOSE| _ AMOUNT
WAX. PREISURE ~ [KVG. PRESSURE FRAL AIMP N PRISSURE TeuT N PRSSURES [T ~l < o
5 s L e e —
Jbpe |0 S 9o PN | popd Loz £3D
D(ZE; LOCATION ? L ENGIREDY = - 7,{ 5O
' /'ﬁ";’/ // (c,:,b,,, » L gﬂf’gm—-ﬂ D
CALL| DATE Cus‘vmu‘ RE¥, CONPACTED - S n-hr- = T aATiaTACTORY *ROD. BE l;ort. T.utfn-u;n'r : PROD. AFTLCH TRLATMEINT
BACK c n:n:: TR AT T AL VORY - ]
sl:n\nr’ T eArn e TEST ALLOWABLE vays  |[TEST ALLOWABLE



EXHIBIT 3

M FRIME = 37 K PRIME =  Jle000n

ERURT = 7.5 CC FLUID LOST = .o001% FT 2R eMIMN
FZIGHT = 40 FT TOUMEE MOD., = 3, 00E+08 PSY
IMJECTION RATE = 15 EBFM

WOLUME LEMETH WIDTH

CERLD LrTa CIMS
. 135
. 14z
» 145
145
. 152

« 135 - 5957 - 5982

losgn
11500
12500

=2E00

T fa

14500

15500

E OO C VR O YT
SOOI Jao— 1T
= T 0T
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H FRIWE - o7 . PRIME = LOol&enonn

ZPURT = 7.5 CC FLUID LOZZ = .0013 FT- Z0R MM
HEIGHT = ToFT YOUMGET MOD, = 3. 00E+06 FEI
IMJECTION RRTE = 1% EFM

Y OLIUME LEMGETH WIDTH
VIaHL 2 FTa CIHD

1osnn
11540
12500
13500
14500

13500

ma oo fo oo
0 =h 1T P DD

[ YL .-[.-. ] Iz-:'l -}
-
La
(8]

151 - 6120 - 6138

A



M FRIME = a7 k. PRIME .= .0enann

TPURT = T.5 I FLIJID LOZ: = ,Q013 FTAZQR CMIM
HEIGHT = 20 FT TOUMGE MOD. = 2, 00E+08 PEI
IMJECTION RATE = 17 EFN

WOLUME LEMSTH WIDTH
CBALE T (I

i1asan
11500
12500
12500
14500

e
S5O0

S N K O X A
. -
[ e

(R W B N

N a0 L= 0

ToFe N N en fa
[l I AN < B

= = 6302 - 6316



LD1E0000
LOa1z FT-ZRR CMIM
SLO0E+0E PRI

3T k. PRIME

T.5 CC FLUID LOEE
10 FT YOurEs: MOD.
16 EPM

" FRIME

TRURT

HETGHT
INJECTION RRTE

[ T |
nono

YOLUME LEMETH WIDTH
ACTS | CFT CIMD

S000 1246 . 185 - 6519 - 6525 j
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M FRIME » 37
=FURT Ve

HEIGHT
IMJECTION ERTE

wmwin
- fa s

[

MOLUME LEMETH
VALY FTX

18000 514

kK. PRIME
C FLUID LO==
FT YOUMEE MOD
EFM

WIDTH
TIM

- 15& - 6784 - 6799

H R

~47-*

D013 FTAZRRE CMIMD
2. 00E+0E PRI



EXHIRTT 4

THE WESTERN COMFRHY

MAXI FRACTURING DESIGH STUDY

OPERKTOR ~ ERDA
WEETERN REFPEZENTRTIYE ~ HANNRH (D3-22-FR)

FIELD - ---- FORMATION - BEN CONGLOMERATE
COUNTY - WISE STRTE - TEXAS
WELL = —=—=

ANALYSIE ~ A PAD VOLUME IS PUMPED SUCH THRT R FRACTURE IS
CREATED OUT 7O THE DESIRED PENETRATION AND THEN
FRACTURING FLUID IS PUMPED OUT TO THIT PENETRATIAN

WELL AND REZERVOIR PROPERTIES:

WELL DEPTH = GEOD FT CRIIMS DIRMETER = 4.00 IN
IRARINAGE RADIUZ = 2000 F7 FRACTURE HEIGHT = 10 FT

WELLBORE RADIUS = 3.2 IN POROSITY = 10.0 PER CENT
YIZCOSITY = .1 CPS COMPREEZZABILITY = 1.00E~03 1-PE1
PERMERBILITY = L.23 MD YOUHGS mMODULUS = 3. 00E+06 PSI
TEMPERATURES: ERRTH = 70 F3 FLUID = ¥0 Fs FORMARTION = 112G F
BOTTOM HOLE PRESELRE: ZTRATIC = 1000 PESIf FRACTURING = 3700 PEI
DVERBURDEM PRESSURE = 2700 PSI

PHD FLU1D PROPERTIES:

TYPE ~ FORM :

YISCOSITY = 1S0.0 CPS PERMEARILITY = .10 MI

SPECIFIC SRAVITY = .35 SPURT LOSE = 1.0 CC

H PRIME = 1.900010 K PRIME = .001380

CI = .00082%9 ‘LII = .050490 CIII = .00026%

COMBINED C = . 000188 FT-SERT (MIN> BASED ON COMBINED CI-CII-CIII

FERCTURING FLUID PROPERTIES:
TYPE — SUPER-K

WISCOSITY = 150.0 CPS PERMEABILITY = 10 MD
SPECIFIC GRAYITY = vIE SPECIFIC HEAT = 1.0 BTUsLB-F
N PRIME = .4000 K PRIME = .085000

Ci =, 000623 CII = 050430 CIII = .0D02e2

COMBINED £ = -000188 FT/ZQRT (MIN> BRIED ON COMBINED CI-CII-CIII

FROPPAM) DATA:

SAND MESH - 2U—su MAXIMUM DIAMETER = . 0787 IN
TRUE DEMS1Y = 2.1 LBS~BAL
PUMPING RATE 15 BPM CONDUCTIVYITY = 10.00 DRRCY-FT
AYERAGE CONCENTRATION: WELLERORE = 0.833 LB/SQ-FT

FRACTURE TIP = 0.833 LB-SA-FT

~4 8-




PENETRHTION = 1000 FEET = S0 PER CENT OF DRAINAGE RADIUS

FAD FLUID REGUIREDL = 4412 EAL
FRII PUMPING TIME = 7 MIN
PUMPIME FRACTURE WIDTH ZEERTED BY PRD = 0.202 IN

FERZTURING FLUID RERGUIRED = 4581 BAL
FERCTURING FLUID PUMPIHG TIME = 7.3 MIM

PUMPING FRACTURE WIDTH BT END OF TREATMENT = 0.3%% IN

ZAMD ZCHEDULE IS AT FOLLOWE:
FiIMP 2524 BAL. AT 4,000 LE-SBRL FOR B.& MIN,
PLUMP 241 BRL. AT 5,000 LB-<BARL FOR T OMIN.

TAND REQUIRED = 15304 LEZ

FRODUCTIYITY IMNCREARZSE = 9.34

MULTIPLIERSE FOR THEDEETICAL 30LIDE CONCENTRATION PROFILE

CERAZED OM DISTANCE FROM WELLBORED :

DIZTHMZE <FEET>» - 0 200 400 & 00 SN 1400

MULTIFLIER - 1.00 1.1 1.03 1.04 1.06 1.07

WELLEORE SAND CONCENTRATION

LES-BRL LEZ-20~-FT
125 L 037TS
oS50 . 1547
500 L1023
Fan LlBus
1.000 2113
1.500 3110
2000 L4051
Z.5nn 4372
. 000 . D345
s, Do . T3
S.000 L3028
=] 1. 0433
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FENETRATION = 1500 FEET ¥2 PER CEMT OF DRHINAGE RADIUE

FAD FLUID REGUIRED = 7213 SAL
PAD FUMPIME TIME = 11.5 MIN
PUMPIMG FRRCTURE WIDTH CRERTED BY PRD = 0.334 1IN

FRACTURIMG FLUID FEQUIRED = 7945 GAL
FEACTURIMG FLUID FUMPING TIME = 12.6 MIN
FUMPING FRACTURE WIDTH AT END OF TRERTMENT = 0,403 IN

ZAND SCHEDULE IS AS FOLLOWS:

FUMP 8727 GAL. AT 4.000 LB-GAL FOR  12.6 MIN.
ZAMD REGUIRED = 26911 LBS

FRODUCTIYITY INCRERSE = 12.44

MULTIPLIERS FOR THEORETICAL SOLIDS COMCENTRATIONM PROFILE
‘ERZED OM DISTANCE FROM WELLBORE) :

DISTRAMCE (FEETY - 0 200 S0 2300 1200 1500
MIULTIPLIER - 1.00 i1.02 1.03 1.05 1.08 1.02

WELLPORE ZAND COMCENTRATIONM

LEZ-5RL LES-30-FT
125 . 0317
250 . 0E3N
30N L1245
L7350 . 15347

1.000 g 1)
1.500 . 27T
e 000 4571
2.500 L5TEN0
3. 000 LBTeT
4,000 . BRES
5.000 i.0384
5. 000 i.2017
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FEMETRATION =

FRAD FLUID
FPAD FUMPIMSZ TIME
FLUMFIMZ FRACTURE

S0nd FEET =

FREBUIRED =

10421
= 1.6 MIN
WILITH CREARTED

=HL

BY PAD

100 PER CENT

= 0.

FREACTURIMG FLUID REQUIRED = 11742 GAL
FRACTURIMG FLUID FUMPIMG TIME = 12,5 MINM
FUMFIMZ FRACTURE WIDTH AT END OF TREATMENMT =

ZHHD SCHEDULE

-
1.

FUMP 10343 BAL.

AE FOLLOW=:

I

T 2.000 LB-GRL FOR

12.

OF DRAINAGE RRADILE

D451 IN

MIN.

IAND RERUIRED = 1021 LEE

ol

FRODUCTIMITY INCRERS

(]
M

= i4.2
MULTIPLIERS FOR THEORETICAL SOLIDE
¢ERZED ON DISTANCE FROM WELLEORES &

LDIZTHNCE CFEET» - 0 il
MULTIFLIER - i.00 i.02 1.03

2an

1. 05

COHCENTRATION FROFILE

iegn
1.0V

WELLEORE

LEZ~GRL

[ BN R OV I E X Ul

Q00
Sun
non
S0
non
non
a0
oo

ZAMD CONCENTRATION

LB 20-FT

*
=

S B A i PR Y.

R0 L ]

O3 o gl =) T U1 g IO Mo -
N RO R TR L B Y s I AR Y R 8
o ] OO DD O

> =
»

-51-
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THE WEZTERM COMRAMY

MAAI FRACTURING DESIGN STUDY

OFERATOR - ERIA
WEZTERN REPREZENTRTIVE — HAMMAH (03-22/7Es

FIELD - ——-—  FORMATION - BEN COMGLOMERATE
COUNTY — WISE ETATE - TEMAS
WELL - ——--

AMFRLYSIS ~ A PRI YOLUME I PUMPED =UCH THRT AR FRRCTURE IX%
CREARTED OUY 70 THE DESIRED PEMETRRTION AND THEN
FRACTURIMG FLUID 1% PUMPED OUT 70 THIE PEHETERTIOH

WELL AND REZERYDIR PROFERTIEL:

WELL DEPTH = EE0D FT CRZING DIAMETER = 4.00 IN

DRBINAGE RARDIUS = 2000 F7T FRACTURE HEIGHT = I0FT

WELLBORE RADIUE = .2 1M POROZITY = 10.0 FER CEMNT

WIZCORITY = .1 CPE COMPREZSREILITY = 1.00E-03 1-PZI
PERMEARILITY = .25 MD YOLUNGE MODULUS =  2.00E+08 PZI
TEMPERRTUREZ: EFRRTH = TO0 Fs FLUID = YO Fs FORMATION = 120 F
EOTTDOM HOLE PRESZURE: ETHTIC = 1000 PSIs-FERCTLURING = aZTun PRI

OWERBUREDEN PREZIURE = 2700 PEI

FAD FLUID FPROPERTIEZ:

TYPE - FORRA

WISCOSITY =  150.0 CPE FPERMERRILITY = .10 MD
SPECIFIC GRAYITY = .30 TPURT LOEE = 1.0 CIC

M PRIME = 1.0000 kK PRIME = .001520

L DS 0490 CIITI = 000269

CI = . 000529 I =
= > 3 FT-29RT(MIN> BASED ON COMEINED CI-CII-CIII

LI
CORMRINED T = 00018

FRACTURING FLULID FROPERTIES:

TYFE - SUPER-K

VISCOSITY = 150.0 CPE PERMERBILITY = .10 mMD
SPECIFIC BRAYITY = - 32 SFECIFIC HERT = 1.0 BTUSLE-F
N PRIME = .4000 K FRIME = .035000

CI = 000623 CII = H4ﬂ4°ﬂ CIII = .0002e?
COMEBINED £ = _ 000133 FT-2QART (MIN> PRSED ON COMBIHED CI-CII-CIII

PROPFPANT DHTRA:

ZAND MEZH - 20-40 MAXIMUM DIAMETER = . 0737 IN
TRUE DEMNZITY = c2.1 LBI-AL
FUMFiNG RRTE = 15 EPM CONDUCTIY 10000 DRRCY-FT

‘I7Y =
HWERRFEE CONCENTRATION: WELLEORE = 0.233 LB-/EE-FT
FRACTURE T1P = 0.333 LB~EU-FT
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FEMETRATION = 1000 FEET = 350 PER CENT OF DRAINASE RADILE

FARD FLUID REQUIRED = 13270
FAD PUMPIHG TIME = 1.2 MIN
PUMPIME FRACTURE WIDTH CRERTED BY PRAD = 0,302 IM
FRACTURING FLUID REQUIRED = 17281 GAL

FRRCTURIME FLUID PUMPING TIME = 27.4 MINM

PUMPIMG FRACTURE WIDTH AT EHD OF TRERTMEHT = (O.<420 IM

ZAMD SCHEDULE 15 AT FOLLOLE:

FUMF 13475 AL, RT 3.000 LESSAL FOR 2.3 MIN.
FLMP i85S4 GAL. AT &, 000 LEB-SGAL FOR Z.1 MIM.

. ZAMD REQUIRED = 47052 LBS

FPREODUCTIVITY IHCEERAZE =  9.8d4

MULTIPLIERE FOR THEORETICHL =Z0OLIDE CONCENTRATION FROFILE
CEAZED OH DISTAMCE FROM WELLEBOREDY:

DIZTHMCE (FEETY -~ 0 200 400 B0 200 1000
MULTIFLIER - .00 .02 1.04 1.097 1009 1.1e

WELLEORE ZAMD CONCENTRARTIONM

LEZ-15AL LES<ZR~FT
<125 L D233
2S00 . DET3

S0 L1331

Fal L1974
1.000 «oe0d
1.500 . 3323
2. 000 o IS
2.5010 LB1l3
Z.00n L7 19
., 000N L2213
S.000 1.10398
&, 10N 1.2843
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FENETRARTIOM = 1500 FEET = 75 PER CENYT OF DRAINAGE RADIUE

PHD FLUID RERUIRED = 228783 GAL
PRD PUMPING: TIME = 325.3 MIN
PIUMPIM5 FRACTURE WIDTH CRERTED BY PRD = 0.334 1IN

FEACTURING FLUID RESWIRED = 30033 GAL

FERCTURIMEG FLUID PUMPING TIME = 47.8 MIN

FUMPIMNG FRACTURE WIDTH AT EMND OF TREATMENT = 0.502 1IN
SHMD SCHEDULE IS RS FDLLDWS:

PLIMF 408 GAL. AT 2.500 LB-BAL FOR 6.6 MIN.
FlUMP  iF228 GAL. AT Z.000 LBsBAL FOR 21.0 MIN.

IHAMD EERQUIRED = ¥5203 LE:

FRODUCTIVITY INCREREE = 12.44

MULTIPLIERS FOR THEORETICAL ZOLIDE CONCEMTRATION PROFILE

(ERZED ON DISTANCE FROM WELLEDRED:

DIETRHCE <FEETY - n 300 500 200 ienn 1500
MULTIPLIER - 1.00 1.03 1.05 1.03 1.11 1.14

WELLEORE ZAND COMCENTRAT ION

LBE-BARL LEBE-SR-F7
. 125 L 0389
250 . U7
- 500 N EaiCA |
7l 227

1.000 . 295
1.500 » 4333
£.000 L ordE
2.500 i
Ba.000 gevrn
4. 000 1.0e04
5.000 1.2786
2. 0040 1.4774
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PENETRATION = 2000 FEET = 100 PER CEMT DOF DRAINASE RADIUS

FAD FLUID EERUIRED = 322947 SAL
FAD PUMPIMG TIME = 5S2.3 MIN
FUMPIM: FRACTURE WIDTH CRERTED BY FRD = 0,359 IN

FERCTURIMNG FLUID REGUIRED = 44521 GAL
FRACTURING FLUID PUMPIMNG TIME = 70.5 MIN

FUMFING FRACTLURE WIDTH AT END OF TREAR™MENT = 0.5%54 IN

TAHMD ZCHEDULE 1IE Az FOLLOWS:

FURMP 32329395 GAL.

I

c.500 LBr>AL FOR Fh.& MIM.

ZHMD RERQUIIRED = 33331 LB

A

FREODLCTIVITY INCRERZE = 14,82

MULTIPLIERS FOR THEORETICHL =Z0OLIDE CONCENTRRATION PROFILE
TEREED OM DISTAMCE FROM WELLEORED:

DIZTAMCE CFEETY - n S0 200 1200 e 2000
MULTIFLIER - 1.00 1.03 1.05 1.03 1.1& 1.15

WELLEORE ZAMD COMCEMNTEHRT ION

LEZ~3AL LBE-ZR-FT
.i2% T S
280 L D55

500 L 169D

. 0o .E907
1000 « D0V
i.So0 4306
2. 000 B340
2.500 LT ES
Z.000 R NRCH ]

4,000 i i
S, 000 1.4095
=L oo 1.8



THE WEXZTERN COMPAMY

MAAI FRACTURING DESIGN ZTUDY

OFERATOR - ERDA
WEZTEFN REPFESENTATIVE — HANMNRM C(03/27-/7ED

FIELD - —=-—— FORMATION -~ BEN COMELOMERATE
COUNTY — WIZE ESTRTE - TERRE
WELL - -—~—

AMALY=TE — R PAD WWOLUME IS PUMPED ZUCH THAT A FRACTURE IS
CRERTED OUT TO THE DESIRED PENETEATION AND THEN
FRACTURING FLUID IZ PUMPED OUT TO THIE FENETRATION

WELL AND REZERVOIR PROFERTIEE:

WELL DEPTH = pell FT CRZIMG DIARMETER
IERINAGE. RRDIUE

= 4,00 IM
20N FT FERCTLURE HEIGHT = 40 FT

o
)

WELLEORE RADIUS 3.2 IN  POROSITY = 10.0 PER CENT
VISCOSITY = .1 CPS COMPRESZREILITY = 1.00E-03 1-PEI
PERMEREILITY = .25 MD ¢OUNGS MODULUE = 3. 00E+0& PEI
TEMFERATURES: EFRTH = 70 Fi FLUID = 70 F3 FORMATION = 120 F

EOTTOM HOLE PREIIURE: ZTARTIC = 1000 PRIi FRACTURING = aFvon PEI
OYERBURIEN PRESIURE = g7i0 PEI

FPRD FLUID PROFERTIES:

TYFE - FORM

YIZCOEITY = 150,0 CPE PERMEAREBRILITY = .10 MT
SPECIFIC BRAVITY = « 35 TPURT LOS: = 1.0 CC

M FRIME = 1.0000 K FRIME = 001330

CI = . 003446 CIT = .0504%0 CIIT = .000gel

COMBINED C = 000243 FT-SERT (MIMN> EATED ON COMBINED EI—EI;—EIII

FEACTURIMG FLUID PROFERTIEZ:

MIZCOZITY = 150.0 CPE PEFMEARBILITY = .10 MDD
ZPECIFIC GRAVITY = 32 SPECIFIC HERT = 1.0 ETU-LEB-F
M PRIME = .400D) K FRIME = .035000

Cl = 000623 CII = . 450490 CIII = 000283
COMBIMNED © = .000128 FT-SRRTCMINd BRASED DN COMBIMED CI-CII-CIII

FROFPANT DRTH:

SAMD MESH - 20-40 MF®IMUM DIAMETER = . 0757 IM
TRUE DEMIITY 22.1 LE3-&AL
PUMPING RRATE = 15 BPM COMDUCTIVITY = 10,00 DARCY-FT
AVERAGE CONCENTRATION:  WELLBORE = 0.533 LB-IQ-FT

FRACTURE TIP = 0.233 LB/S@-FT
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PENETRATION = 1000 FEET = S0 PER CENT OF DRAINRGE RADIUZ

FAD FLUID REOUIRED = 12128 GAL

FRD PLMPIME TIME = 30.32 MIN

PUMFING FREACTURE WIDTH CEERTED BY PRD = 0.3202 IN
FRACTURING FLUID REGUIRED = 24425 GRL

FRACTURIMNG FLUID PUMPIMG TIME = 33.3 MIN

FUMPIMNG FEACTURE WIDTH AT END OF TREATMENT = 0.461 IN

EZAMD ZCHEDIULE I3 A% FOLLOWS:

FIUMF 21552 RL. AT 3.000 LBAGAL FOR 3.8 MIM.

ZAND REQUIRED

£4BTS LBZ

PRODUCTIVITY INCREASE = 9.54

MULTIFLIERS FOR THEDRETICAL SO0LIDS COMCENTRATION FROFILE
{EAZED ON DISTANCE FROM WELLBORED

DISTAMCE C(FEET» - Q 200 400 =N 340

MULTIFLIER - 1.40 1.8 1,08 1,08 1.11

WELLBORE ZAND COMCENTRATION

LES~3HL LEZ-EQ-FT
- 125 . D35Y
250 L0710
500 1405
- i L2025

1.0060 274
1.500 « 3037
2. 000 LS270
2.500 . 5454
3.000 v 931
4.000 e
5. 000 1.1717
. 000 1.3561
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FEMETRATION = 1S00 FEET = 75 FER CENT OF DRAINRGE RADIUE

FRD FLUID RERUIRED = 322137 BHL
PAD PUMPING TIME = 51 MIN
FPUMPIMG FRACTURE WIDTH CRERTED BY PRI = 0.334 IN

FEACTURING FLUIT REQUIRED = 42553 GAL
FRACTURIMG FLUID PUMPIMNG TIME = &7.7 MIN
FUMPING FRRCTURE WIDTH RT EMD OF TRERTMENY = 0,53 IN

ZAND SCHEDULE IS AS FOLLOWE:

%]

' BAL. AT

5V e 2.500 LB-SAL FOR 3.1 MIN.
"IV BAL. AT 3

I, 000 LBsBAL FOR 12.5 MIN.

ZHND REGUIRED 3175 LBE

PRODUCTIYITY INCRERSE = 12.44

MILTIPLIERS FOrR THEORETICAL =0LIDE CONCENTRATION FROFILE
CBERZED OM DIZTRNMCE FROM WELLEORED:

DIZTAMCE (FEET» - 0 300 500 =111 1210
MULTIPLIER ~ 1.00 L. 02 1.08 1.03 1.

WELLEORE SAMD COMCEMTRATION

LEZ-BHL LEE-ER-FT
125 D411
L2510 . 1817

SO0 L1515

TS0 . 239
1,000 < A1R3
1.500 EYSE B
S, 00 EOE3
2.500 e ]
3.000 L3TEe
4. 04040 1.11%7
=000 1.24290
. 00 1.59:00
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FENETRRTIOM = 2000 FEET = 100 PER CENT OF DRAINRGE RADIUE

PRD FLUID REQUIRED = 48564 SAL
FARD PIMPING TIME = 732.3 MIN
PUMPIM: FRACTURE WIDTH CREATED BY PAD = 0.35% IN

FEACTURIHG FLUID REQUIRED = /33200 GAL
FEACTURIMG FLUID PUMPING TIME = 100.4 MIN
PUMFIHE FRACTURE WIDTH AT END OF TRERTMENT = 0.535 IN

SAMD SCHEDULE I3 RS FOLLOWS::

FLMP 1

459 BHL. AT
FLIMP =27

) 2.000 LBBRAL FOR .2 MIN,
g2 BAL. RT 2.50

31.%2
0 LE-GRAL FOR 3.5 MIM.

)‘n |||

ZHMD REGUIRED = 1232375 LES

FRODUCTIYITY IMCREAZE

[}
-
s
r

MULTIFLIERS FOR THEORETICAL =0OLIDS CONCENTRATION FROFILE
CEREZED ON DISTANCE FROM WELLEORED::

DISTRNCE f“FEET> - 0 400 =00 1200 100 2000
MLTIFLIER - 1.00 1.93 1.0 1.10 1.14 1.17

WELLEORE ZAND COMNCENTRERTION

LES-5AL LES/ZR-FT
L1ES . 0454
LoDl L DR0E
LS00 L1725
LTa0 < 2ESS

1.000 L3493
1.500 -3129
=, 000 . BES6
. 500 L3200
3. 000 ]
4. 000 1.23886
S. 001 1.343323
B, 000 1.722%
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THE WEZTERN COMPANY

MAXI FRACTURING DEISIGN ETUDY

DFERATOR — ERIHA
WEETERN REPREZENTATIVE - HAMHAH <0Z/22/F83

FIELD = -=—- FORMATION ~ BEN CONGLOMERATE
COUHTY — WIZE ETATE - TEWRE
WELL = —=—-

AMALYZ1IE - B PRD YOLUME IS PUMPED SUCH THART A FRACTURE 1%
CREATED OUT 70 THE DETIRED PENETRARTION AMD THEN
FRACTURING FLUID 1T PUMPED DOUT 70 TH1E FEMETRERTIOM
WELL AND REZERYODIR PROPERTIEZ:

WELL IEPTH = e&E00 FT CHZIND DIARMETER

= 4.00 IH
DRRINARE RRDIUS = 2000 FT FRACTLRE HEIGHT = TOFT
WELLEORE RADIUE = 2.2 IN POROSITY = 10.0 PER CENT
MIZCOSITY = .1 CPE COMPRESSARILITY = 1.00E-03 1-F%1
FERMEREILITY = .22 MO YOUNGE MODULLE = 32, 00E+08 FII
TEMFERATURE:=: ERARTH = TiOFy FLUID = F0 Fs FORMRTION = 120 F
BOT70M HOLE PREZIURE: ZTRAVIC 1000 PE1s FRACTURING = ST a0 PRI

OVEREURILEHM PRESEURE = 2700 PE1

FARD FLUID FPROFPERTIES:

TYPE - FOARM

VIECOEITY = 190.40 CPs PERMEREIL1TY = .10 MD
ERPECIFIC GRAYITY = .35 SPURT LOSE = 1.0 oo

M PRIME = i.0000 K. PRIME = . 001530

C1 = . 000szEs oIl o= 090490 CIlI = 000289

COMBINED © = 000138 FT-SRRTCMINM BAZED ON COMBINED CI-CII-CIIX

[2 =]

FEACTURING FLUID PROPERTIES:

TYFE - EUPER-K

WIZCOEITY =  150.0 CPE FERMERRILITY = .10 MO
TPECIFIC BRAVITY = .32 IPECIFIC HERT = i.0 BTU-LE-F
M FRIME = .4000 kK FRIME = 023000

1 = .000sEe C ) 30 Cill = ,Q002e3

11 = .0
COMBINED C = .0001i8%8 FT<SERT CMIN> BRAZED ON COMEBINED CI-CII-CIIX

FROFPAMNT DATH:

SRAMND MESH — 20~41 MAXIMUM DIAMETER = 0737 1IN
TRUE DENZITY = 22.1 LBE-5AL

FUMPIMGE RRTE = iS5 EFM CONDLCTIVITY = (0000 DRRLCY-FT
AYERWSE CONCENTRRTION: WELLBORE = 0.833 LB-3R~FT

FRACTURE TIP = 0.232 LB-IE-F7
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FRACTURING FLUID REGUIRED

FEMETRATION = 1000 FEET = S0 PER CENT OF DRARINAGE RAIIUS

FRII FLUID REQUIREDR = 33474 GRL
FRD PUMPING TIME = 53.1 MIN
PIUMPING FRACTURE WIDTH CREATED BY PRD = 0.302 IN

FRACTURING FLUID PUMPING T

IME = 76,2 MIN
FUMPING FRACTURE WIDTH AT EHD

OF TREATMEHT = 0.512 1IN

ZHND ECHEDULE 1& RS FOLLOWS:

PUMP 2873
FUMP  icdds

I_Tl [

SAL. AT 2.500 LEB-sBRAL FOR 47,3 MIN.
GAL. AT Z.000 LB<SRL FOR 2F.0 MI

7t 13t

SAND REQUIRED

116316 LBS

PRODUCTIVITY INCRERZIE = 3.84

fux]

MULTIPLIERE FOR THEORETICAL =0OLIDE COMCENTRATION PROFILE
YERZED OM DISTANCE FROM WELLEBORED:

DIZTRMZE C“FEET» - i 200 400 O 200 ignn
MULTIPLIER - i.00 1. 02 i.06 1.10 i.14 1.7

WELLEORE EAMD CONMCENTRATION

[

LEEZ-/GHL LBEAZ0-FT
125 » DRGTF
250 07320
. 300 L L5583
TR L2318

i.0un L30SE
i.5040 . s
. ona . 5382
2500 ST 173
2. 000 . Bede
4.000 i. 0225
Z. 030 i.3022

5022

. 000
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FEMETRATION = iS00 FEET = 5 PER CENT OF DREAINACZE RADILE

FRD FLUID REQIUIRED = Se
FRO FLUMPIMG TIME = 39.2

FUMPING FRACTURE WIDTH CREARTED BY PAD = 0.332<4 IN

FRACTURING FLUID PUMPIHG TIME =

FREACTURIMG FLUID REQUIRED = 7FIg&g
= 1
FUMPIME FRACTIURE WIDTH AT END OF 7T

EFRAMD RCHEDULE 1% A: FOLLOWS:

FUME <3282 GAL. AT 2.500 LB<GAL FOR 7. MIN.
FUMP  2153r3 GRL. AT 2.000 LE<SHL FOR 3.4 MIN.

ZRAMD REQUIRED = 17

e}
|
na

251 LB

2

FRODUCTIVITY IMHCREASE = i&.44

MULTIPLIERS FOR THEORETICAL =0LIDT COMCENTRATION PROFILE
CBRZED OM DIZTANCE FROM WELLBORED:

DIZTHANCE <FEET» - i 300 &0 200 igna 100
MJOLTIFLIER - i.010 i. 04 i.nz i.i2 i.17 i.2i

WELLBORE ZAMD CONCENTRATIOM

LEZ/ 3R LBST

o
I
g

¥]
» N
o

O
]
A d T

n

-]
i

oo
S0
nng
o0
, an
000
5. 000
&, D00

M= =

(61 P VIR vt B I R RKRN N Rl

(3100 ST T
(U e R (I SRR Y R Ry S il RN TR

lea JLT LN B N S 1 Y O V) RN 0
[ TR N I i e YD (YK

- ="
.
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FEMETRATION = 2000 FEET = 109 PER CENT OF DRAIMAGE RADIUZ

FAD FLULID RECUIRED = 21425 GRL
PAD FUMPIMG TIME = 123.2 MIN
FUMPiM5 FRRCZTURE WIDTH CREATED BY PRD = 0,235

[
(1)
LR,

(1)
(=
x

FRACTURIME FLULID REGUIRED = izZe00
FRECTURING FLUID FUMPIME TIME = {3
PUMFIME FRACTURE WIDTH AT EMD OF T

ZAMD ECHEDILE IS RS FOLLOWZ:

PUMP 113273 GAL. AT 2.000 LE-GAL FOR  135.% MIN.
FLMP 2223 mAL. AT 2.500 LBsRL FOR 2.9 MIM.
TAMD REGUIRED = g3210e LES

FEODUCTIVITY IMCRERZE = id.2

MULTIPLIERE FOR THEORETICARL SOLIDE CONCENTRARTION PROFILE
CBRZED OM DISTANCE FROM WELLEBOREX:

DIZTHNCE <FEETH - D 1) S 1200 1800 2000
MULTIFLIER - i.on0 i.04 i.nz 1.13 i.13 i.23

WELLEORE =AND COMCEMTRATION

LEZ GRL LES-20-FT

125 . R30S
250 inog
S 1 BEAR
=y . CRYE
i.non . 332
i.300 Lo G
2. 000 » TS
2.50n AL
. 00n i.0723
. 000 1.2758
5. 000 i.5552
S 00 i.91ie8
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¥ 19 | comPANY_DALLAS PRODUCTION, INC.
(@] [
= g
= g‘_ WELL FERGUSON NO. 1-A
kO
391 |4 | FiELD WALDCAT
L o T8 —
2 35 |9 | county___wIsE STATE___TEXAS
= %u_ >C_ a—
>0 | |Z |LOCATION 1320'FNL, 1320'FEL Other Services:
z R 1| BEN D. SMITH SURVEY
a2vE |3 A-779 HRT
0zCz2 [ [ sec Twp. Rge -J
ARG RN
Permanent Datum: ___ GROUND 1 FVFE] , Elev.__807 Elev.: K.B. 818
Log Measured From K.B. , 11 Ft. Above Perm. Datum D.F. -
Drilling Measured From _K.D. G.L.807
SRR o Iy R
Date 9-7-76 Production Method FLOWING
Run No. TWO Prod. Rate (Surface)
Depth — Driller 6820 for: Choke size FULL
et~ Legger | 6757 Bl
Bim. Log Interval 5781 . % Water Cut 250# - /5
Top Log Interval 5900 : G.O.R. -
Casing - Driller
Casing — Logger 6820
Casing size 41n Produced Fluids (Type)
Casing Wi, 10, 5# GAS: Cu. ft/day @ STP
Tubing — Driller - : BH Density
Tubing — Logger - : BH Viscosity
Tubing size - QIL: Bbls/day
Tubing W1. - : APl Grav. @ °F
Bit Size (Open hole) | 7 7 /B : Surf. Density @ °F
: BH Viscosity
SI Thg. Hd. Press. WATER: Bbls/day
S| BH Press (Res.) : Water Salinity
Productivity Index : Surf. Density @ °F
Form. Yolume Factor : BH Viscosity
Max. Rec. Temp. 168
Truck & Loen. 3868/GRM
Recorded by PRLDDY

§ Witnessed by
= o

M CRAWEDRD

—64~
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FOLD HERE
CONDITIONS OF PRODUCTION DURING SURVEY EQUIPMENT
Production rate: UNKNOWN with choke of: Panel: PPB-CB N 738-4
Head pressures: Tubing 260# DOWN _TI0 78# Casing: Plug in unitPRN-C N 7/32-A
Time of production prior survey: SHUT | N ' Sonde TN
Time of stabilization prior survey: SPINNER DIA. F.B, 43
UP-FLOW ASSY. O
REMARKS: DOWN-FLOW _ASSY. ]
CENTRALIZERS [N

-65~
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rCOMPANY DLLLAS PRODUCTION, INC,
WELL FERGUSON NO, 1-A
FIELD Wil DCAT COUNTY__WISE Date_9-7-76

PROBLEM: DETERMINE THE PRODUCTION PROFILE-

WHAT PERFORATED ZONES ARE PRODUCING AND
HOW MUCH GAS IS COMING FROM EACH ZONE.

~ Schlumberger

TECHN | QUE :
THE FULLBORE FLOWMETER WAS RUN AT DIFFERENT CABLE SPEEDS
70 DETERMINE THE FLOW PROFILE WHILE THE WELL WAS PRODUCING.

INTERPRETATION:
WELL FLOWING

WELL UNSTABLE

ZONE SURFACE PRODUCT {ON %SURFACE

FR. EACH ZONE PRODUCT I ON

HIGH LOW
5957-82 0 0 S S
6125-38 57 MCF_ 19 MCF 12% - 10%
6302-16 28 MCF_ 37 MCF 6% - 16% |
6519-25 211 MCF 94 MCF 45% - 45%
6786-94 169 MCF 61 MCF 36% - 29%

WHEN WELL STABLE - ONLY THREE ZONES ARE PRODUCING AS INDICATED ON THE
9-3-76. ON 9-7-76 THE WELL WAS UNSTABLE BECAUSE IT HAD NOT BEEN
SRODUCED LONG ENOUGH TO STABLIZED. AFTER BEING SHUTIN THE RUN 1 ON
9-7-76 DOES INDICATE THAT THERE IS SOME PRODUCTION COMING FR ZONE
£786-94 . BUT AFTER FLOWING FOR SOME TIME IT PRESSURE DRAWS DOWN-

LIKE A JONE THAT HAS A "HIGH POSITIVE SKIN FACTOR."!  FRACING SHOULD
HELP THIS ZONE.

MAIN PRODUCING ZONES ARE 6126-38, 6302-16 &6519-25.

THE FLOW METER SURFACE PRODUCTION 1S BASED ON THE FOLLOWING PARAMETERS.
44 .7 FT/MIN = 1000 BBL/DAY FOR 43" - 10.5# PIPE ;
Z(GAS COMPRESSIBILITY FACTOR) = .93
BHF= 617PS|I
BHT= 168°
1/BG SCF/CUFT (GAS VOLUME FACTOR = 37.37

All interpretalions are opinions based on isherences from alectrical or other measurements and we cannot, and do not, guarontee
the accuracy or correctness of any inherpvewsmns, ond we sholl‘nof, except in the case of gross or willful negligence on our part, be
liabie or responsible for any loss, cosh, chemaxes of 8XpEnses incurred or sustoined by anyone resulting from any interpretation
made by ony of our officers, agents o1 saphknywes. These interpretotions are also subject to Clause 7 of our General Terms and Can-
ditions as set out in our current Price Schochwr

By: PRIDDY & SCHNORR

8% 1a2m.C




O
p|
—1 § COMPANY_DALLAS PRODUCTION, INC.
4 .
d
o
& <] WELL FERPGUSON NO. 1-A
<y 1w
)~ <
o 98 (| FED WILDCAT
5 FHuEF
7 COUNTY___WISE STATE___TEXAS
>s0 E LOCATION 1320'FNL, 1320'FEL Other Services:
%DE"‘ % BEN D.SMITH SURVEY,A-779 HRT
= U
8 =08z 8 Sec. Twp. Rge.
Permanent Datum: GEOEND LEV%‘}— ,Elev. 807 | Elev..KB. 818
Log Measured From -D. Ft. Above Perm. Datum D.F.=
Drilling Measured Fram_K .B . G. LSO;
RTITER RGN
Date 9-3-76 Production Method FLOWING QUT CSG.
Run No. ONE Prod. Rate (Surface) 45-50 MCH
Depth — Driller 6820 for: ggomizr: FULL
Depth — Logger 6787 -
Btm. Log Interval 6781 'C\;/i:g\';/l:;ie.r}’crists. 53 PS|
Top Log Interval 5900 : G.O.R,
Casing — Driller 6820
Casing — Logger -
Casing size 4 Lu Produced Fluids (Type)
Casing Wt. 10 ,5# GAS: Cu, ft/day @ STP
Tubing — Driller - : BH Density
Tubing — Logger - : BH Viscosity
Tubing size - OlL: Bbls/day
Tubing Wt. - : APl Grav. @ °F
Bit Size {Open hole) 7L ; Surf. Density @ oF
: BH Viscosity
S| Thg. Hd. Press. 53 PSU WATER: Bbls/day
S| BH Press (Res.) : Water Salinity
Productivity Index A5 -50K / : Surf, Density @ °F
Form. Volume Factor : BH Viscosity .
Max. Rec. Temnp.
Truck & Locen. 1858/GR
Recorded by PR DDY
Wltnes:s-d'by MR . CRAWF'!P )

5WsSC.13058

~h7-



FOLOD HEAE

2 pAn, AMLITT

1Ow01 =76 NB B 67 2

IRy o * o

Schlumberger Depths

WELL SKETCH

Driller Depths

PERFORAT I ONS
5957-82

630216

6519-25

6786-94

/

“ Ln.\\\\m»__,nmm.

o

FILLUP 6782

'T.D. 6820

fndicate : Depth datum
Deviation in production zone
Open hale diometer

Diameter and weight of casing and tubing
Position ond nature of perforalions {bullets, conventiono! shaped charges, capsules, eic.)
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m R
CCMPANY___ DALLAS PRODUCTION, INC.
WELL FERGUSON NO.” T-A

FIELD WILDCAT — couNTY __WISE Date__5-3-97
RGN F L L
PROBLEM: DETERMINE THE PRODUCTION PROF|LE-
WHAT PERFORATED ZONES ARE PRODUCING
& HOW MUCH GAS |S COMING FR. EACH ONE.

_ Schiumberger

TECHNiQUE:
THE FULLBORE FLOWMETER WAS RUN @ DIFFERENT CABLE SPEEDS
TO DETERMINE 7L FLOW PROFILE WHILE THE WELL WAS FLOWING.

INTERPRETATION:
WELL FLOWING WELL STABLE
ZONE SURFACE PRODUCTION % SURFACE PRODUCTION
FR EACH ZONE .

5957-82 0 0%

5126-38 57 “SCF 227

6302-1% 86 MSCF 33%

6519-25 115 MSCF 45%

©786-94 0 0%

TOTAL SURFACE PRODUCTION 258 MCF

All interpretations ore opinions bosed on inferences from electrical or other measurements and we cannot, and do not, guarontee
the accurocy or correctness of any inferpretations, and we shall not, excep!t in the case of gross or willful negligence on our part, be
licble or responsible for any loss, costs, domoges or expenses incurred or sustoined by onyone resulting from any interpretation
made by any of our officers, agents or employees. These interpretotions ore also subject 1o Clause 7 of our Generol Terms and Con-
ditions as set out in our current Price Schedule.

By: A R A e MY R bt

SWE—1428.C —-(9-



THE WESTERN COMPANY

- ]
manrr s Profile
WL-75 (Rev.11/75)
FILING NO. Dl oroduct c .
. ANY allas Production Co., Inc.
9-76-179-L| <OMP :
WELL Ferguson #1-A
FIELD L‘h']dcat
COUNTY Wise STATE  1exas
JOB NG, LOCATION 1320' FNL.& 1320' FEL OTHER SERVICES:
Ben D. Smith Survey A-779
sEC WS, RGE.
1 ]
PERMANENT DATUM: Gro’und Leve.l? mev._ 807 ELEV.: K.B. 8181
LOG MEASURED FROM Kelly Bush]ng 11 . rsove rerm. paTum D.F. 817x
DRILLING MEASURED FROM Kelly Busiting 61807
DATE -9-14-76
RUN NO. One
TYPE LOG Velocity Proffile
DEPTH—DRILLER
DEPTH—LOGGER 6793"
BOTTOM LOGGED INTERVAL 6792"
TOP LOGGED INTERVAL 5700
TYPE FLUID IN WOLE Water
SALINITY, PPM CL.
DENSITY
LEVEL Full
MAX. REC. TEMP., DEG. F. |
OPERATING RIG TIME Portable Mast
RECORDED BY Ray [
WITHESSED BY Mr. Crawford. Mr. E1lis, & Mr} Atkinson
RUN BORE-HOLE RECORD CASING RECORD
NO. BIT FROM 10 SIZE WGT. FROM 10
4.57 110.50 Surface T.D.
70~




Date Injection Started

1 ¥8°cD0.

Cumulative Injection BW to

Time Drive 1.88 & .46 seconds per log Division

Sur., #1 - 12004
Customer presaure Western pressure Sur. #2 - 29004

Customer Flow Rate BPD Western Rate Sur. #1 - 7 3PM
q Sur. #2 - 5 BPM
Sur. #3 - 1.5 BPH
Perforations 5957' - 62', 5970'-82', 6120'-24",
tesvoms
6130'-38', 6302'16', 6519'-25", 6786'-94", DISPLACEMENT
Channeling Indications No Yes From to
to ;
BLECTRIC e ™~
tO MOTCR

Remarks: 9-14-76 - Initial Survey #1 indicates 30% of

fluid being lost to 5957'-62', and 5970'-82'., 54% being  Geyees

DETECTOR NO. | — %=

lost to 6120'-24' and 6130'-38'. 1% to 6302'-16'. 1% to

§519'-26", and 14% to 6786'-34', Went Back in hole after

frac _began and found hole in casing to be between 4000 COL e

and 5000'.

9-15-76 - Tagged fill-up @6392'.

9-16-76 - Survey #2 indicates 15% of fluid being lost to

5957'-62' and 5970' - 82'., 10% to 6120'-24' and 6130'-38".

65% to 6302'-16'. 9% tc 6519'-25' and 1% to 6786'-94', CEYeaTon No, 2=

Survey #3 (after frac) indicates 82% of fluid being lost to

5957'-62"' and 5970'-32' with remaining 18% going to

6120'-24', T.D. after frac was 6128'.

-71~



AL-49 WESTERN CO.(Rev. 5-72)

BURST SHEET
THE WESTERN COMPANY

Burst Depth Time DiameterjDia. PLSt’NESEernPErvent Renares
Number Hole |Small é;:m ;:i“ Fluid
: . - ate PRI
(Feet) Units| Sec. [(Inches) g¥;{% (Feat)| (BPD) In lic'la
Velocity Survey #1 - Run 9-14-76
20 ft. Spacing Between Detectors
l 6160"-6180"] 21 [19.74] 4.052 995 14
? 6510'-0530'1 21 119.74] 4.052 395 14
3 6495'-p515'| 20 118.8 | 4.052 1038 15
4 6300'-20' 20 [18.5 | 4.052 1038 15
5 6275'-95" 18 116.92] 4.082 11681 18
6 £125'-45" 4.052 ' _Frratic Rate
7 6£130'-50" 4,052 Frratic Rate
2 62/57-95' 18 116.92] 4.052 1161 16
.9 6230'-50" 4,052 Erratic Rate
10 {61307-507 18 116.92] 4.052 1161 16
1l 16095'-6115'{ 4 3.76| 4.052 Erratic Rate
12 16095'-6115'| 17 3.91) 4,052 5039 70 Fast Time Drive
13 [5970'-9Q" 17 3911 4.08 5039 70 Fast Time Drive
14 159307-50" 12 2.76] 4.052 7157 00 Fast Time Drive
15 [5920°-40' 12 2.76] 4.052 7157 100 Fast Time Drive
Velocity Shots Taken To Locate Hole in| €asin
] 20 ft. Spacing Between Detectors
6 930'-kQ"' 214 4,082
17 15930 -50' 158 |148.51 4.052 107
18 |5010'-30" 48 145.12 ] 4.0%2 432
19 {4010'-30°
20 14013'-30' 15 13.45 | 4,052 5742 Fast Time Drive
21  |3010'-30' 15 |3.45 | 4.052 5742 Fast Time Drive
Veldcity Survey #2 IRun 9416-76
10 fit. Spdcing BetWeen Ddtectors
q
22 _6720'-30" 110 1103.4] 4.052 76 1
23 |6505'-15" 14 ]13.16] 4.052 730 10
24  [6285'-95' 2 1.88 | 4.052 ¥
25 |6285'-95' 8 1.84 | 4.052 5368 [75 i Fast Time Drive
26 [6106'-15" 7 1.61 | 4.052 6097 5 Fast Time Drive
27 15840'-50" 5 .38 | 4,052 7157 1100 Fast 1ime Drive
28 [5930°'-40" 6 1.38 | 4.052 7157 1100 Fast Time Drive
Veldcity Survey #3| Run [9-16-46
10 At. Spdacing Between Datectors
29 105'-15" o7 125,381 4,052 361 18
|30 ]55407-507 21 4.831 4,052 2058 1100 Fast Time Drive

~70-
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Form P88 (Rev. §/75) EXHIBIT 7

Th Date__9/1U/76 Western District___Snycer F. Receipt. 149350
e WEStem Company Operator_...Dallas Production Co, Inc.,
of North America Lease Ferguson Well No 1=A
Field Gas_Finder Location_Snyder Districh
TREATMENT REPORT County_Wise State__Texas
Stage Number___. 1 , This Zene {X] This Well (&
WELL DATA: | 06X NG NO[J 00[) WD) W[ Misc. (7 Depth /PBE793 __ Formation__Ben Conglomerate
Size Tubing = _______ Tubing Perf.__—— _ Type Packer bt Set At -
Size Casing__ 4.5 wt._ 9.5 Set From__surface To thru Size Liner.— Wi —
Liner Set From__— To - Open Hole: Size _— From bt To -
Casing Perforations; Size____ 31 Holes Per Foot__ =~ Intervals___0519-6525; 6786-679l; 5957~5982
6126-6138; 70 holes
Previous Treatment N/A Prior Production N/A
TREATMENT DATA: | Pad Used: Yes¥] No[J Pad Type Foam Frac & Super K FLUID PUMPED AND
.| Treating Fluid Type: Oil [J Water [ Amd[g Misc, ] Foam f£] Emuision [X CAPACITIES IN_BBLS.
Treating Fluid Volume Gals.__336.500 Fluid Description 000 gals Super X Tubing Cap =S
138,500 _gals Foam; 1500 gals 15% DS 30 Casing Cap 110
Total Prop Quantxty 501,000 Lbs. Prop Type: Sand K] Beads [] Special [ Nome [ Annular Cap -
Prop Mesh Sizes, Types and Quantities_100,000# 100 mesh: 401,000# 10/20 Open Hole Cap. ——_se=
Hole Loaded With ___Water and Gas Treat Via: Tubing{X) Casmg}m Anul [] Tubing & Anul, [] | Fluid to Load ==
Ball Sealers: 15 In 1 Stages of Pad Volume 1781
Types and Number of Pumps Used Two_Fracmasters and Two 'T‘itans Treating Fivid__ 5230
Auxiliary Materials__30,000# XCI; 250 gals Adofoam; 600# B-5; 5220 gals Aquaflow | Flush 110
4100# J-2; 3100# Aquaseal; U440 gals E-15; Overilush 20
Procedure__Treat casing via casing burst casing: run tubing and packer and Total to Recover
treat via tubing below packer

Time Treating Pressure-Psi Barrels Fluid Inj. Rate
AM/ PRI Tubing Casing Pumped BPM REMARKS—
A 50 100 158 Run pad
£:57 1400 110 14 Hole. lnaded
705 1500 220 1k A11 pad. shut down mmn 'InD"Tqr)P 13100
7:50 1200 A Run ﬁar1 and log
8.22 1200 208 & Al 'L_pad TSP 'Iﬂﬂ
Q.50 5.3 Run foam pad
10:03 3200 70.4 .3 Run 2# 100 mesh sand
10:13 3100 122.4 5.3 Rur ¥oam pad
10:26 2309 192.8 R.2 Run 2# 100 mesh sand
10:36 3200 Ul 8 5.2 Run _Foam pad,
10: 49 2400 3152 .2 Rur 2# 100 _mesh_sand
11:00 2200 A2 5.2 Run.Foam pad
11-13 3400 UQ'fo 5.2 Start. 24 100 mesh sand
1:2] 3300 Lo 6l 5o Srart_pad
11:309 3300 560 .2 Start 24 100 mesh sand
1148 3300 612 5.2 Start pad: Total Fozm Frac 62,0004 100 mesh sand
682.4 total water :
1201 3400 18 Bun Super X with. 1# 10/20 sand
12-14 000 1920 21 Bun 2# 10/20 sand
12:25 2100 404 18 Bun.3# 10/.20 sand
12:48 3500 764 18 Rury 4# 10/20 sarnd burst casing
117 4000 1237 £ Cut.sand start {lush
R Lo U S koo 2R 1T L A7 fask TANP.1000
2410 1300 180 L Bun pad and log ..
9/15/17 Cireulate uand 2 778 tuhing with Baker pakcer
and_set af 8700 = tubing cap 23 casing cap 18
9/16/76 Test lines QQQ) iy Max nq‘i 8500
10:30 Inad hole and chock rate
10534 6000 "0 13 Shut _dowricheele 180P 3100
10:37 8500 50 20 Resums_walter
10: 44 7700 140 117 Stuit_down TSDP_A00
12:5Q A Start. pad_and o
1:25 2700 153 = Ml pad and loe-ISOP 1900




2 -
' ' 1 A ’ ‘
2:058 Run-750 mals acid
3:14 4300 18 1.7 Start _foam frac
3:15 4300 24 Shut, down f1x leak
3:19 4300 28 3.7 Besume foam frac with 2# 100 mesh sand
3:20 4300 32 3.7 Run_pad
22l 4300 36 3.7 Bun 2# 100 mesh sand g
3:23 4400 4o 3.7 | Run pad 3
3:04 4500 by 37 Run 24 100_mesh_sand 8
3:25 4500 U8R 3.7 Run_pad
3:27 L500 50 3.7 | Run 24 100 pesh _sand
3:28 4500 5h 3.7 Run_pad ]
3:29 4500 f0 3.7 Bun 24 100 mesh sand '
3230 Hiala £l 37 Rin nad —_
3:34 4000 13 Start super K pad
3:37 5000 48 15 Run 1# 10/20 sand
3:4) 6700 96 11 Bun 2# 10/20 sand
3:45 7300 144 14 Bun 3% .10/2Q sand
3:49 7600 192 14 Cut sand run water
3:54 5000 212 6 Start aeid and halls
h.00 4500 3.7 Run pad foam frae
4:06 6600 24 £ Run 2# 100 mesh sand
b:11 €700 58 3.7 Run pad
4:16 A700 Q2 3.7 Run. 2# 100 mesh sand
4.20 6?0(] 116 3.7 Run. pad
L-o8 FA00 150 3.7 Run-24.-100 mesh sand
4-30 £500 174 3.7 Run pad
4-35 £500 208 3.7 Run 2#- 100 mesh sand
4-4n 6500 93? 3_7 Run parl
u.U5 £500 266 3.7 Run-2# 100 mesh-sand
h-50. A500 290 3.7 Run pad
5:01 £200 338 .7 A1l foam  Foam Frac.38,000#4 100.mesh.sand
8:02. 6200 15 Start._Super X pad
5:83 7500 480 15 Bun_1# 10/20.sand
7:20 7500 1440 10 Bun 24 10/20_sand
Q:10 7500 Packing out on hlender shut down
e .. Qtavtk flaah
~Q:50 b CeeoeT T T 1 0 Resime Super K o
10:20 A500 2640 10 Run 34 10/20 sand 250, 0004 10/20_sand
11:50_ 1 7000 3541 9 A1l frac start flush -
11:58 7000 . 3A1Y g ALl flush
Q/17/74
120 . 1.8 Panp:ﬁ and-log
1-42 19 1.5 All pad shut dawn
i
|

Treating Pressure: Min__ 3200 Max._7500  Avg.. 5000 . Customer Representative__Crawford-&-Ellis

Inj. Rate on Treating Fluid__12.0 RateonFlush___10.0 . .  Western Representative___Cumbie and. Barmes
Avg.[nj. Rate. 11.0. ISPP._ 4200 _Flush Dens. Ib/gal—8_ 5 . Distribution
Final Shut-in Pressure__ 3800 in_10 Minutes. Bill Matson, P. Q. Bex 186 No—50
Operator's Maximum Pressure 4000=9000 Wyng 76301 . i
Tob Number Snyder District 79549 No.
502338
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EXHIBIT 8

DAILY OPERATIONS REPORT
Ferguson "A"-l
Wise County, Texas

1976
8/26/76 - Rig up WSU. Well flowing L0 MCF gas day. TP 60#, Bled off pregsure,

Ran sweb, no fluld in well bore. Pull tubing, turned well back into
line flowlng thru 4 1/2" casing.

8/27/76 - Well flowing 40 MCF day WHP 60#
8/28/76 - Well flowing 40 MCF day WHP 60#
8/29/76 -~ Well flowing LO MCF day WHP 60#
8/30/76 - Well flowing 4O MCF day WHP 60#
8/31/76 - Well flowing 40 MCF day WHP 60#

9/1/76 =~ Well flowing L0 MCF day WHP 60#

9/2/76 -~ Well flowing 40 MCF day WHP G6O#

9/3/76 - Schlumberger Well logging ran Velocity Profile logs. Found lower most
set of perfs covered by sand,

9/4/76 - Well shut in

9/5/76 - Well shut in

9/6/76 =~ Schlumberger well logging ran 2nd Velocity Survey.

9/7/76 - Blew well down into pipeline

9/8/76 - Rig up WSU, and pumped all sand out of 4 1/2" casing

9/9/76 - Well shut in

9/10/76 - Well shut in, moving in frac equipment

9/11/76 - Well shut in

9/12/76 - Well shut in

9/13/76 - Well shut in

9/14/76 - Ran tracer survey. Massive frac pumping began @ 9:40 a.m,, pumped.62,000#
100 Mesh sand, 87,000 gallons foam, 52,000 gallons Super X frac fluid and
151,000# 10/20 Mesh sand. The pump pressure increased to LOOO# @ pump rate
of 10 bpm and the casing ruptured @ the depth of 4500', Began bleeding
pressure to run tubing.

9/15/76 -~ Ran 2 3/8" tubing and circulated sand out of the well bore, Pulled 2 3/8"
tubing.

9/16/76 - Ran 2 7/8" tubing and Baker Packer and set @ 5800', Continue frac treatment
down 2 7/8" tubing, finished treatment at midnight, (See letter in file
for detail). ,

9/17/76 -~ Ran tracer survey and found approximately 600' sand fill up in well bore.
Began flowing back @ 2;00 a.m. Flowing @ approximate rate of 10 bph.

9/18/76 - Continue flowing frac fluid, flowed 230 bbls,

9/19/76 - Continue flowing frac fluid, flowed 190 bbls.

9/20/76 = Continue flowing frac fluid, flowed 158 bbls.

9/21/76 - Continue flowing frac fluid, flowed 105 bbls,

9/22/76 - Continue flowing frac fluid, flowed 80 bbls.

9/23/76 - Continue flowing frac fluid, flowed 70 bbls,

9/24/76 - Continue flowing frac fluid, flowed 70 bbls.

9/25/76 - Continue flowing frac fluid, flowed 60 bbla,

9/26/76 - Continue flowing frac fluid, flowed 60 bbls.

9/27/76 - Continue flowing frac fluid, flowed U43 bbls.

9/28/76 - Continue flowing frac fluid, flowed 40 Dbbls.

9/29/76 - Continue flowing frac fluid, flowed 30 bbls,

9/30/76 - Rig up WSU, pull 2 7/8" tubing, run 2" tubing, prep to wash out sand.

10/1/76 - Washed sand out of casing to plug below all perfs.

10/2/76 -~ Pull tubing & pick up packer, ran packer and set @ 5800' w/tail pipe to 6600'.

10/3/76 - Down Sunday

10/L4/76 - FL 1500’ from Surface. Swabbed 24O bbls frac fluid, began showing gas,

10/5/76 - FL 1200', swabbed 216 bbls frac fluid, gas increasing,

10/6/76 - TFL 2500', swabbed down and well began flowing, spray frac fluid and gas.

10/7/76 - Flowed 60 bbls frac fluid w/fair show gas in 24 hours, 1/2" choke TP 10#.
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Ferguson "A" £1 DAILY OFERATIONS REPORT Wise County, Texas

10/8/76 - Flowed 40 barrels frac fluid
10/9/76 -~ Flowed 20 barrels frac fluid
10/10/76 ~ Flowed 10 barrels frac fluid and well died

10/11/76 ~ Well began flowing without swab, flowed 40 barrels frae fluld

10/12/76 ~ Flowed 17 barrels frac fluid

10/13/76 -~ Flowed 11 barrels frac.fluid

10/1k/76 - Flowed 3 barrels frac fluid

10/15/76 - 10/17/76 SI

10/18/76 - SIP after 3 days TTO#, open to tanks, flowed 3 barrels frac fluid and died

Ru swab unit, FL 3000', swab down and left open, well flowing into tank,
10/19/76 ~ Flowed 21 bbls frac fluid

10/20/76 ~ Flowed 18 bbls frac fluid
10/21/76 - Flowed 1k bbls frac fluid
10/22/76 - Flowed 8 bbls frac fluid

10/23/76 - Flowed 1b bbls frac fluid
10/24/76 - Flowed 10 bbls frac fluid

10/25/76 - Flowed 8 bbls frac fluid
10/26/76 - TFlowed 5 bbls frae fluld
10/27/76 - TFlowed 5 bbls frac fluid
10/28/76 - Flowed 5 bbls frac fluid
10/29/76 - Flowed T bbls frac fluid
10/30/76 - Flowed 5 bbls frac fluid
10/3L/76 - TFlowad 6 bbls frac fluid

11/1/76 - Flowed 5 bbls frac fluid

11/2/76 =~ Setting pumping unit - Flowed 3 bbls frae fluid
11/3/76 - Flowed 5 bbls frac fluid, awaiting WSU to run rods
11/4/76 -~ Awaiting WSU

11/5/76 - - Flowed 3 bbls frac fluid, awaiting WSU to run rods
11/6/76 - Flowed 3 bbls frac fluid

11/7/76 - Flowed 4 bbls frac fluid

11/8/76 - Flowed 8 bbls frac fluid

11/9/76 - Flowed 3 bbls frac fluid, awaiting unit to run rods

11/10/76 - Flowed 5 bbls frac fluid

11/11/76 - RUWSU, haul in and unload rods, prep to run rods
11/12/76 - Ran pump & rods, prep to start pumping
11/13/76 - Down due to weather

11/14/76 - Dowm due to weather

11/15/76 - Down due to weather

11/16/76 - Down due to weather

11/17/76 - Rigging up pumping unit and connecting separator and test tank
11/18/76 - Rig up Pumping unit, start well to pumping
11/15/76 - Failed to pump

11/20/76 - Failed to pump

11/21/76 - Awaiting WSU to repair

11/22/76 - Aweiting well service unit to pull pump
11/23/76 - Awaiting well service unit

11/24/76 - Awaiting well sgrvice unit

11/25/76 - Down for holiday

11/26/76 - Down for holiday

11/27/76 - Down for holiday

11/28/76 - Down for holiday

11/29/76 - Awaiting WSU to pull pump

11/30/76 -~ RUWsU

12/1/76 - RUWSU, attempt to pull rods, pump stuck, prep to pull tubing and rods

%2/2/76 - Attempt to pull tubing, Stuck @ vacker, backed off rods and pulled

2/3/:76 - Unscated Pkr. & pulled tubing, ran Ret BP & squeeze pkr.

12/4/16 ~ lLocated hole in Csg @ k813", set BP @ 5500', Pkr @ 4750' squmeze w/100 sks to
12/5/76 - Sunday

~76- /2000#
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Ferguson "A" # 1 DATLY OPERATIONS REPORT Wise County, Texas
12/ 7/76 - Pull squeeze pkr, ran blt, prep to drill cement.
12/8/76 - Drill out cement, POH w/bit, ran retrieving tool and recovered BP
12/9/76 - Bridge plug became stuck while pulling, attempting to loose
12/10/76 - Unable to loose BP, cut off tubing 6' above plug @ 5440' POH w/tbg, running
tubing w/overshot and Jars to fish plug
12/11/76 - Ran overshot, jars and tubing, caught fish, unable to pull BP
12/12/76 - Down due to weather
12/13/76 - Down Sunday
12/14/76 ~ Released and pulled overshot, ran wash pipe, washed over to plug catcher
12/15/76 - Ran 2" tubing w/60' 1 3/8" tail pipe, washed thru fish to top of plug
12/16/76 - Pull tbg w/l" tajl pipe, run overshot and caught fish, pulled free and started
out of hole
12/17/76 - POH w/tbg, overshot had pulled loose, no fish, re-ran overshot and caught fish,
worked with bumper and hydraulic jars, failed to free BP
12/18/76 - Contimnue working & jaring on plug, failed to free
12/19/76 - Released overshot & pulled, ran wash pipe and mill shoe, prep to mill over plug
12/20/76 -~ Down Sunday
12/21/76 - Mill over top collar on BP retreiving head and pull mill, prep to run overshot
and attempt to pull.
12/22/ 76 - Fish out, cut off tubing and top of retrieving head, ran shoe and wash pipe,
continue milling
12/23/76 - Milling over retrieving head and bridge plug
12/24/76 - Milling over retrieving head & bridge plug
12/25/76 - Down for Holiday
12/26/76 - Down for Holiday
12/27/76 - Down for Holiday .
12/28/76 - Milled over bridge plug, ran overshot and caught, now pujf_llng out of hole
12/29/76 - Pulled bridge plug up to 1500' and became stuck, sttempting to free
12/30/76 - Unable to free bridge plug @ 1500', now milling over
12/31/76 - Milling over bridge plug @ 1500*
1/ 1/77 - Milling over bridge plug
1/ 2/77 - Down Holiday
1/ 3/77 - Down Holiday
l/ L/77 - Milling over bridge plug
1/ 5/77 - Milling over bridge plug
l/ 6/ 77 - Finish milling over plug and pushed to bottom, pulling tubing
1/ 7/77 - POH w/tbg, and fishing tool, ran tubing and checked bottom @ 6810', no sand
in well bore., Picked tbg up and landed @ 6780', now running pump and rods
1/ 8/77 - Ran pump & rods and put well to pumping
1/ 9/77 - Pumping, will drop from daily report and give weekly production report each
Tuesd
1/26/77 - Pumpiar?g @ rate of 40 bbls frac fluid per day and flowing 135 MCF gas per day
. from the casing into the pipeline . ,
2/9/77 - Pumping at rate of 6 bbls frac oil & 10 bbls water per day. Flowing 70 MCF
gas day from the casing annulus to pipeline
2/17/77 - Pumping 6 bbls frac oil, 10 bbls frac water & flowing est 56 MCF gas day from
casing anmilus to pipeline " ' & 50 MCF th
2/2 " _  Pumping 6 bbls frac water & 4 bbls o0il per day. Flowing es gas thru csg.
3/;%%2; - Pumégn:1+hm15 frac water & two bbls oil & flowing eSgF32hMCF Sainday thru ecsg.
L/1/77 - Pumping 2 bbls oil, 1 bbl water per day, flowing 15 M ru casing
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EXHIBIT 9

ERDA
COST ESTIMATE

WESTERN

West~Foam Service Mixing Charge $ 6,925.00

138,500 gal
West~Foam Service Sand Pumping Charge

138,500 gal 4,155. 00
Sand Pumping Charge

100,000 1b 100 mesh 100, 00

667,000 1b 10-20 mesh 3,001.50
Aquaseal-2

1,650 1b 1, 650. 00
J-2

3,090 1b 5,871.00
E-15

330 gal 5,197. 50
KCl

27,000 1b 3,915. 00
West-Foam

242, 5 gal 2,121. 88
Aqua Flow

30 gal 450. 00
Sand

100,000 Ib 100 mesh 2,880, 00

667,000 1b 10-20 mesh 19, 209. 60
Ball Sealers

84 105. 00
Acidmaster

First 4 hours 350.00

6 hours 240. 00
Hydraulic Horsepower

First 4 hours, 1500 HHP 2,475.00

6 hours 2,970.00
Master Mixer

First 4 hours, 15 BPM 357.50

6 hours 429. 00
Ball Injector 65.00

Frac Tanks
18 3, 780.00
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ERDA Cost Estimate

WESTERN (continued)

Mileage Charges

3 Pumps
2 Blenders

26 Sand Trucks
3 Stake Beds
1 Frac Monitor

_1TIron Truck

36 - 150 miles $ 5,940.00

Transport Charges
767,000 1b sand -~ 150 miles 20,133.75

—
Sub-Total $ 92,321.73
Super~K Frac License Fee Base 139.00
198,000 gal ‘ 1,102, 86
Multiple Zone Royalty 353. 93
Sub-Total 1,456, 79
TOTAL - Western $ 93,917.52
NOWSCO

65% quality 138,500 gal 15 BPM
2.53 MMscf 23,200. 00

SCHLUMBERGER WELL SERVICE

Wire Line Services 12, 540. 00
WATER

3,572 bbl 2,679.00
OIL

3,200 bbl @ $12. 50/bbl = $40, 000. 00 less
1,600 bbl recovered@ $12. 00/hbl =
($19, 200. 00) 20, 800. 00 net
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ERDA Cost Estimate

PULLING UNIT $ 3,200.00
TOTAL - Western plus Other Services (OIL - net) $156, 336. 52 .

TOTAL - Western plus Other Services (OIL - gross) $175,536. 52

Bill Matson
June 22, 1976
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ERDA Cost Estimate

PULLING UNIT $ 3,200.00
; Sub-Total (OIL - Net) $ 62,419.00
i
TOTAL - Western plus Other Services $156,336.52
Sub-Total (OIL - Gross) , ' $ 81,619.00
i TOTAL - Western plus Other Services $175, 536. 52

Bill G. Matson
June 22, 1976
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