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ABSTRACT

The Multi-Well Experiment, sponsored by the Department of Energy, has two overall objectives:
(1) characterize low-permeability lenticular gas sands and (2) develop and evaluate technology
for the production of natural gas from them. The third well of the experiment was drilled

- between June and August 1983 at a site in the Rulison Field, seven miles southwest of Rnﬂe
Colorado. This report represents the ‘‘as-built’ data and results from that well.
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1.0 Introduction and. Backgro@‘:d@‘ PV

The Department of Energy (DOE) has initiated a Multi-Well Experiment (MWX) within the
Western Gas ‘Sands Subprogram (WGSS) which involves research in tight gas reservoirs. The
experiment’s objectives are: (1} characterize low permeability, lenticular gas sands, and (2)
evaluate state-of-the-art and developing technology for production stimulation.

Government-sponsored research in stimulating gas production from these low permeability
gas sands has progressed from the nuclear explosive projects in the mid-1960s to early 1970s,
through several massive hydraulic fracturing ‘“demonstrations’” conducted during the 1970s, to
the current experiment. Disappointing and inadequately explained results from the tracking
demonstrations have led to conducting this research-oriented field experiment.

Three wells (MWX-1, MWX-2 and MWX-3) have been drilled in close spacing (100 to 500 ft) in
the Rulison Field in the Piceance Basin, Colorado, where there are both lenticular and bianket
sands. The continental Mesaverde sequence and the underlying marine Corcoran-Cozzette units
of the Mesaverde are the formations of interest and lie at depths between 4,000 and 8,600 ft.
Figures 1 and 2 show the location of the MWX site, Sec. 34, T6S, R94W, Garfield County, -
Colorado. Figures 3 and 4 show pertinent drillsite information of the three wells. As shown in
Figure 3, MWX-2is 3,111.9 ft FSL and 720.5 ft FWL.

Features of the MWX include:

o closely-spaced wells for reservoir characterization, conventional well tests, inter-
ference testing, well-to-well geophysical profiling and placing of diagnostic
instrumentation adjacent to fracture treatment; .

e complete core taken through the formations of interest;

® a comprehensive core analysis program;

e an extensive logging program featuring conventional and experimental logs;

e determination of in situ stress in sand lenses and bounding shales;

e application of geophysical techniques to determine sand lens geometry and orienta-
tion; '

® use of seismic, electrical potential and tilt diagnostic methods for hydraulic fracture
characterization; and

® a series of stimulation experiments.
Analysis of data from these activities will yield the following kinds of information:

® a geologic characterization emphasizing the morphology, properties and variability
of lenticular sands;
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e areservoir model for lenticular sand production;
e a fracture model including correiations between stress, geometry and lens orientation;

@ core-log-well test correlations for improved formation evaluation; and

® economic assessments.

New and improved technology is required to enhance gas production from low permeability
reservoirs of the western United States. These reservoirs constitute a major target for new and
supplemental supplies of natural gas. Their development depends upon demonstrating sufficient
gas-in-place and productivity to economically justify the drilling, fracturing and operation of

~ wells,

These reservoir rocks are characterized by lenses of low permeability sands of limited, variable,
lateral extent and thickness enclosed in a matrix of shale and silty shale. |f favorable reservoir
conditions can be found in the sand lenses, the problem may become one of inducing a fracture
to intersect a sufficient number of the gas-bearing lenses to ensure economic production. This,
then, becomes a technological problem of optimizing the fracturing process to effectively inter-
sect and drain a significant portion of the sand lenses, both those in contact and those near, but
not initially in contact with, the wellbore. The alternative is to drill with much closer spacing
and use smalier fractures, which at this time is thought to offer poorer economic potential.

The following are additional geological and technological problems influencing the development
of these low permeability reservoirs.

e The inability to accurately measure the in situ characteristics of the gas reservoir.
Parameters such as porosity, oil, gas and water saturation, and in situ permeability
to gas need to be determined accurately.

® A lack of knowiedge of the detailed stratigraphy and depositional environment of the
low permeability formations, particularly the sand lens configuration, lens dlmensmns,
o _ gross sand thickness and net effective. pay in the areas of mterest

e A need for innovative stimulation treatment design and execution to modify or to
control, if possible, the fracture geometry; to minimize damage to the fracture faces
and to the formation by fluid-rock interaction; and to maintain sufficient fracture
conductivity, while considering- the effects of rock deformational strength, fracture
closure stress and proppant strength.

® A need to determine fracture geometry, including fracture height, fracture wing exten-
sion and confinement within sand lens boundaries, vertically and laterally.

e Development of instrumentation and techniques to monitor fracture growth vs. time
and injected volume during the stimulation treatment, enabling the operator to alter
the treatment if necessary, and to determine the effects of changes in the treatment
procedure,
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The numerous field experiments conducted under the Western Gas Sands Subprogram have
shown emphatically the need for further research and understanding of these varied problems.
There is now great interest within the Department of Energy and industry for a research-ori-
ented, DOE-conducted field experiment in this resource. The Multi-Well Experiment is the
result. It is expected to obtain a comprehensive geologic characterization of the low perme-
ability gas reservoirs in the western United States. In addition, it will serve as a method to apply
and evaluate state-of-the-art and developing technology for the recovery of natural gas from
these reservoirs.

Section 4.0 has a Iistingl of articles relevant to the Multi-Well Experiment background.
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2.0 Geologic Sumrhary

The Piceance Basin is located in northwestern Colorado covering about 3,900 square miles in
Delta, Garfield, Mesa, Moffat, Pitkin and Rio Blanco Counties. The present basin configuration
was formed during the Laramide orogeny in late Cretaceous and early Tertiary times. Earlier,
during the Paleozoic Era, marine shelf sedimentation was dominant. This sedimentation was
interrupted in the Pennsylvanian age with 'a period of uplift for the ancestral Uncompahgres
in the southwest and the Front Range in the northeast. These positive areas became the source
of sediment during the late Paleozoic and early Mesozoic time. The Cretaceous period brought
a period of transgressive marine deposition. The basal deposits were conglomerates and coarse
sandstones of the Cedar Mountain and Dakota Groups. These formations are fluvial and flood
plain deposits reworked by marine wave action. During the late Cretaceous time, 6,000 to 11,000
ft of marine Mancos Shale and Mesaverde Group marine and non-marine sandstones, shale and
coal were deposited as the interior seaway withdrew to the east. The fluvial environment of the
upper Mesaverde Group comprises the primary coring objective for the MWX project, with
paludal and marine rocks of the same group as secondary targets.

Section 4.0 has a listing of articles relevant to the geologic summary of the Multi-Well Experi-
ment. .
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3.0 MWX-3 Drilling- Operation Summary

311 SURFACE HOLE (17%in.)

Initially, a workover rig equipped with a power swivel was moved in to drill the surface hole and
set surface casing. After an excessive down time for the equipment, the rig was released and the
decision was made to set and cement the surface casing with the drilling rig. The drilling rig was
utilized to straighten and finish drilling the 17% in. hole to 120 ft, run 13-3/8 in., 54.5 Ib/ft
casing to 120 ft and cement to surface with 190 sx. class ““G” with 3 percent CaCl, and % Ib/sk
of Flocele. The casing was run to bottom after three attempts to get by boulders and swelling
clay.

32 INTERMEDIATE HOLE (12% in.)

Following the installation and testing of the BOP stack on the 13-3/8 in. casing, a 12% in. bit,
9% in. O.D. Navi-Drill, and 8 in. O.D. drill collars were picked up and used to drill to 564 ft.
The Navi-Drill was used to establish a straight hole through the boulder section of the hole
(0 to = 1,200 ft). The Navi-Drill was removed from the bottom-hole assembly at 564 ft due to
the short lives of the 12% in. bits. The hole was straight, but too much time was being spent on
trips for bit change, not to mention cost of the bits. A stiff BHA was run in and after experi-
menting with a semi-stiff BHA and pendulum BHA, the 12% in. hole was drilled to 9-5/8 in.
casing depth of 4,131 ft with a maximum deviation of 1 degree. The 12% in. hole was drilled
with a low solids non-dnspersed (LSND) water-base mud system with little or no hole problems
other than boulders. .

Following two logging runs by Schlumberger, 9-5/8 in. O.D., 36 Ib/ft, K55, LT&C casing was
run to 4,131 ft and cemented to surface with 1,000 sx. Howco Lite, 45 lbs Flocele and talled in
with 400 sx. Class G’ cement with % Ib/sk Flocele and 2 percent CaCl,. :

33 PRODUCTION HOLE (8-3/4 in.)

Following the installation and testing of the BOP equipment, manifold, mud-gas separator, mud
solids separator, mud solids removal equipment and mud pre-hydration tank, the drilling of the
8-3/4 in. hole began. A KCl-modified polymer fresh water mud system was utilized in MWX-3,
as opposed to the oil-base mud used in MW X-1 and MW X-2. The coring program was greatly re-
duced in MWX-3 with a total of 440 ft being cored in the 8-3/4 in. hole. The first full gauge
8-3/4 in. x 4 in. oriented core was from 4,886 to 4,920 ft. Pressures encountered in MWX-1 and
MWX-2 were present at approximately the same depths in MWX-3. Mud weights were continu-
ally increased from 8.9 Ibs/gal to 14.3 Ibs/gal, beginning at 5,600 ft to total depth. The 8-3/4 in.
hole bottomed out at 7,474 ft and a comprehensive logging program was conducted:

After the logging equipment was rigged down, the bottom-hole drilling assembly was run in on
drill pipe and the hole circulated and conditioned 3% hrs. After pulling out, laying down drill
pipe, drill collars and BHA, 175 joints of 7 in. 32 Ib, P110, L80 and N80 R-3 casing was run to
7,474 ft and cemented with 100 sx. 50-50 POZMIX containing 10 Ib sand/sk and 0.6 per-
cent Halad 9 followed by 1,250 sx. of Class ‘‘H’* with 0.4 percent HR 4.'The average slurry
weight was 15.6 |b/gal with the last 150 sx. weighing 16.4 Ib/gal. There were good mud returns -
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throughout with some C5-2 (mud flush) returns to surface. The cement top outside the 7 in.
casing was indicated to be at 1,100 ft by bond log. To.insure the casing was centralized in the
8-3/4 in. hole, 45 HOWCO centralizers were placed on the 7 in. casing string at 5 ft, and 55 ft
off bottom and every other joint to 3,500 + ft. Five steel stave type cement baskets were fitted

on the casing at 7,400, 6,800, 6,200, 5,600 and 5,000 ft. The guide shoe, differential fill float .

collar and coupling of first 3 joints were tac welded.
34 OPEN HOLE (5-7/8 in.)

When the 7 in. casing was cut off and landed, the BOPs and rotating head were again nippled
up. A.5-7/8 in. bit, junk sub, 4-1/8 in. drill collars and a casing scraper 2 drill collars above the
bit, were run inside the 7 in. casing to top of cement at 7,380 ft. The cement, rubber piug, float
collar, 20 ft of hard cement and guideshoe were drilled out and into formation with 14.2 ib/gal
mud. At 7,536 ft, the bit and drilling assembly were pulled and a 5-3/4 in. O.D. x 2% in. |.D.
diamond corehead, 30 ft core barrel, monel drill collar and eight 4% and 4-3/4 in. O.D. drill
collars were run in on 3% O.D. drill pipe. A 28-ft core from 7,536 to 7,564 ft was cut in 7-3/4
hrs and POH. A Baker model ‘/C’’ retrievable bridge plug was picked up and run in on 3% in.
drill pipe and 4-3/4 in. drill collars. The bridge plug was set with top at 7,417 ft and it tested
with 1,000 psi surface pressure. The mud was displaced with fresh water, drill pipe and drill
collars POH, laying down. BOPs were rigged down and the drilling rig was released.

3.5 @ DRILLING SUMMARY

Table 1 shows the hours spent on MWX-3. Figures 5 and 6 relate drilling information. Figures 7
and 8 display drilling time versus depth and mud weight versus depth. Table 2 summarizes
Figure 8.

3.6 FORMATION TOPS, CASING DEPTHS AND TOTAL DEPTHS

The formation tops, casing depths énd total depths, shown in Table 3, have been determined
from logs and drilling charts. The depths are from the Kelly Bushing (KB) which is 19.5 ft above
the ground elevation of 5,359.5 ft MSL.

3.7 _. CORING PROGRAM - - . o o o o o

Eleven coring runs were made in the Mesaverde Group including the Rollins Sandstone. All the
runs were oriented. Seven cores were taken with an 8-3/4 in. x 4 in. Stratapax corehead and
three were cut with an 8-3/4 in. x 4 in. diamond corehead. The final run was made with a 5-3/4
in. x 2% in. diamond corehead. Table 4 is the coring summary and Figure 9 displays the cored
intervals of MWX- 3.

3.8 LOGGING PROGRAM

~The complete summary of logging conducted in the MWX-3 is shown in Tables 5,6,7,8and 9
Figure 10 is the temperature proflle run by SMU.

3.9 DEVIATION SURVEY

Table 10 presents the downhole survey data obtained with Technical Oil Tools (TOTCO) Survey
Instruments (single shot type).
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3.10 DIRECTIONAL SURVEY/PROXIMITY DATA

Detailed directional survey data and well proximity data are shown in Appendix 3. Figure 11 is
drill hole deviation for all three wells,

3.11 DRILL BIT/COREHEAD SUMMARY

Considerably less core was taken in MWX-3 than in MWX-1 and MWX-2. However, most of the
coring utilized the Stratapax corehead. No Stratapax drilling bit was run in MWX-3. The well
was drilled.to 7,474 ft followed by a comprehensive logging program in the 8-3/4 in. production
section of the hole. Seven-inch casing was then run and cemented to 7,474 ft. Two 5-7/8 in. bits
were used to drill out cement inside the 7 in. casing and to a depth of 7,636 ft. A 5-3/4 in. x
‘2-1/2 in; core was taken from 7,536 to 7,564 ft, total depth. Table 11 details the drill bit/core-
head summary.

Table 1 Drilling Summary

Cumulative Time Hours
Drilling . 793 %
Deviation Surveys 17 %
Trips 216 ¥
Reaming ' , 24
Circulate & Condition Mud 71
RU and Run Casing , 32%
Cementing ‘ 6%
Install & Test Wellhead BOP's Casmg, Remove, éetc. 54
Controlling Pressure 0
Rig Maintenance 11 %
Rig Repairs 32 %
Wire Line Logging, Testmg, Coring 369 %
Fishing 1
PU, Lay Down Drill Pipe, Collars, Change BHA 53 %
Drlll Stem Test 0
WO Weather, Equipment, Tools, etc. 27 %
Other . ' 12
Totals - 1,721

mnr—--g,.- r'\‘\g.'\(‘,:‘{"' SNy 'mﬁm
¥ N SN J‘ x:an. -13-



Depth, ft
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te¢—— 12-1/4 in. Hole Drilled to 4,130 ft

3,885 ft Top of Ohio Creek

3,908 ft ‘T’op of Mesaverde

7.496 ft Top of Rollins

9-5/8 in. 36 Ib/ft K-55
Casing Set at 4,130 ft;
Cemented to Surface

83/4 in. Hole Drilled to 7,474 ft

7 in. 32 Ib/ft P-110 & N-80
Casing Set at 7,474 ft;
Cemented to Surface

8,000

5-7/8 in. Hole Drilled to 7,564 ft T.D.

Figure 5 MWX-3 Casing and Cementing Details
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Figure 6 MWX-3 Wellhead Details
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Table 2 Mud Weight Versué Depth

Depth, ft Mud Weight, Ibs/gal Depth, ft Mud Weight, Ibs/gal
170 8.9 3,871 9.0
273 8.8 4,110 9.1
442 9.0 4,300 8.7
564 9.0 4,430 8.7
650 9.1 4,706 8.7
700 9.0 -4,886 8.8
300 9.1 5,202 8.9

1,062 9.0 5,398 8.9

1,232 9.0 5,603 10.0

1,400 8.9 5,733 10.2.

1,500 9.0 5,840 10.3

1,700 9.2 6,080 104

1,800 9.0 6,200 11.6

1,910 8.9 6,431 11.6

2,177. 8.9 6,499 11.8

2,258 8.8 6,675 119

2,525 8.8 6,807 118

2,600 9.0 7.071 12.3

2,800 9.0 7,158 12.3

2,913 8.7 7.245 13.3

3,162 8.7 7,418 13.7

3,300 9.0 7.474 142

3,477 9.0 7,564 (T.D.) 14.3

3,600 - 9.0
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Table 3 Summary of Formation Tops, Casing Depths and Total Depths

Depth From KB, ft

Sea Level
Elevations, ft

Formation Tops

Fort Union
Ohio Creek
Mesaverde

~ Rollins

Casing D_epths
13 - 3/8 in. conductor

9 - 5/8 in. surface
7 in. production

Total Depths

Drillers’ TD
Loggers’ TD

3,242
3,865
3,908
7,496

120
4,130
7,474

7,564
7,564

2,137
1,514
1.47
-2,117

5,259
1,249
-2,095

-2,185
-2,185
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Table 4 Coring Summary

Amount : Coring Avg.

Recovered, , Time, Rate,

Core No. Depth, ft ft Bit Type hrs ft/hr
58 4,886.6 — 4,921.0 34.4 Stratapax 8.37 4.1
59 ' 4,923.0 — 4,928.0 5.0 Stratapax 1.43 35
60 5,690.0 — 5,733.2 43.2 Stratapax 15.25 2.8
61 5,733.0-5,780.0 - 47.0 Stratapax 20.73 2.3
62 5,780.0 — 5,799.0 17.2 Diamond 10.37 1.8
63 5,799.0 — 5,870.2 71.2 Diamond 33.68 2.1
64 6,431.0 — 6,500.7 69.7 Stratapax 14.12 4.9
65 6,499.7 - 6,527.9 28.2 Diamond 9.60 2.9
66 6,875.0 — 6,909.8 34.8 Stratapax 12.55 2.8
67 7,071.0 — 7,160.0 89.0 ~Stratapax , 9.42 9.4
68 7,536.0 — 7,564.0 28.0 Diamond 6.17 4.5
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Table 5 Summary of MWX-3 Logging Run 1

Logging Run No. 1 for MWX-3 was performed on June 30, 1983. The following services were
provided by Schlumberger:

Service ’ _ ’ Logged Interval, ft
'1. Borehole Compensated Sonic/Gamma Ray/Caliper : -4,134 - 294
2. Formation Density Compehsated/Gamma Ray/Caliper 4,131-116

No major problems were encountered and log quality was excellent for the hole conditions.

Table 6 Summary of MWX-3 Logging Run 2

Logging Run No. 2 was performed in MWX-3 on July 17, 1983. The following services were
provided by Schiumberger:

Service ' ' _ ’ ~ Logged Interval, ft

1. Litho Density/Compensated Neutron Log/Gamma Ray/Caliper 5,875-4,129

In addition, Mobil used Schlumberger’s wireline to record the service below:

Service ' 4 Logged Interval, ft

Borehole Televiewer ' S 5,850 - 4,280

5.840 - 4,900

o

Mobii encountered a few problems with their tool but they were corrected. Log quality of all
" logs was excellent.
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Table 7 Summary of MWX-3 Logging Run 3

Logging Run No. 3 was performed on July 25-26, 1983. The following services were provided
by Schlumberger:

Service o Logged Interval, ft
1. Litho Densit{;/Compensated Neutron Log/Gamma Ray/Caliper 6,600 - 4,129
2. Midro SF L/Spontaneous Potential/Caliper o 6,875 - 4,130

A Digital Sonic was attempted but it failed downhole. This is an experimental tool that was
run again on Run No. 4. Schlumberger had a leak on their bridie and were unable to get a
Spontaneous Potential (SP) with the Micro SFL. The SP was run with an induction tool and
then merged onto the Micro SFL. About four hours rig time was lost. Log quality of all logs was
excellent despite these problems.

Table 8 Summary of MW X-3 L'ogying Run 4

Logging Run No. 4 was performed August 1-10, 1983. The following services were provide by
Schiumberger: .

Service Logged Interval, ft .
1. Dual Induction Log/Gamma Ray/Sponta;weous Potential : | 7_,463 -4,129
2. Lithology Density Tool/Compensated Neutron Log/Natural |
Gamma Ray Tool/Caliper 7.,471-4,129
3. Sidewall Neutron Porosity/Gamma Ray/Caliper 7.471-4,129

4. High Resolution Dipmeter/Gamma Ray/Calipers structural 7,472 - 4,129
. fracture 7,472-4,129

stratigraphical 7,400 - 6,950

logged 2 times 6,580 - 5,450

5,190 - 4,500

5. Fracture Identification Log/Gamma Ray/Caliper 7.472-4,129
6. Borehole Compensated Sonic (Digital Sonic)

Shear and Compressional Travel Times 7,463 -4,129

Variable Density Log (3 ft spacing) 7,463 - 4,290

Mechanical Properties Quick Look (Computed Log) _ 7,182 -4,129
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7. Dual Laterolog/Microspherically Focused Log/Gamma Ray/Caliper 7.459 - 4,129

8. Electromagnetic Propagation Tool/Gamma Ray/Caliper 7,455 - 4,133

9. Dual Porosity Compensated Neutron Log (CNT-G)/Gamma Ray/.' 7.455 - 4,129
Micro Log

10. Formation Deﬁsity Compensated/Gamma Ray/Caliper : 7,443 - 4,129

11. In addition, Schlumberger’s wireline was used to record the following third party services:

Amoco Multiple Spaced Sonic : 7474-4,129
Mobil Multiple Spaced Sonic ) 7,474 -4,129
Mobil Borehole Televiewer 6,400 - 4,500
7,450- 6,200 :

During Run No. 4, Dresser Atlas provided the services listed below:

Service - . Logged interval, ft
1. Spectra Log 7,473 -4,129
2. Borehole Compensated Acoustilog/Gamma Ray/Caliper 7,466 - 4,129
BHC Acoustic Fraclog/Gamma Ray/Caliper 7,466 - 4,129
Sonic Waveforms Digitized 7,466 - 4,129
3. Dielectric Constant Log i 7 7,474 -4,129
-4. Circumferential Acoustilog ' 7.474- 4,129

The following log runs were attempted:

Super High~Resolution—Dipmeter-Tool-(Schlumberger) — Logged from 7,472 - 4,130 ft.
Dropped back to bottom and logged from 7,474 - 5,100 ft when twG buttons failed:No —_—
other pads were available within the Rocky Mountains. Rigged down Schlumberger and
"~ began Dresser Atlas services. Only pads were available were used pads. Decided to run
regular HDT as four good passes were required to compute Geodip.~

Circumferential Micro Sonic (Schlumbergér) — Tool failed at bottom of hole. Pulled out of
hole and found a bad receiver. Schilumberger Houston sent their only receiver to location
but it had the wrong connection. Cancelled service. :

Log quality of all logs is considered excellent. However, the CNT-G Thermal Neutron Porosity
reads 2 to 3 P.U. higher than the regular CNL (CNT-A). This discrepancy is currently being in-
vestigated. The HDT showed negative deviation. This is inherent for a high angle HDT.
Schiumberger's computing center is currently determining the correction required to bring the
deviation back to positive readings.




-
J

“Hole probiems were encountered with the LDT/CNT/NGT. The deepest point that could be

reached with a decentralizer on the tool was 7,180 ft. After logging from 7,180 - 4,130 ft, the
tool string was pulled to surface and the decentralizer removed. The tool was then run back into
the well and a depth of 7,474 ft was reached. Running the tool string without the decentralizer
caused the neutron tool to read 1 P.U. too high when compared to the decentralized neutron.
The interval of the well from 7,474 to 7,180 ft was logged without a decentralizer on the tool.

Table 9 Summary of MWX-3 Logging Run 5

Loggmg Run No. 5 was performed August 22 25, 1983 on MWX 3. The followmg services were
performed by Schiumberger:

Service Logged Interval, ft
1. Cement Bond Log/Variable Dénsity Log/Gamma Ray/ 7,291 - 3,000
Casing Collar Locator 1,212 - 1,000

2. Cement Evaluation Log/Gamma Ray : ‘ 7,295 - 4,100
3. Compensated Neutron Log 7,300 - 4,130
4. Thermal Decay Tool/Gamma Ray/Casing Collar Locator ' . 7,300- 4,130

Dyna Jet Provided the wireline for Sperry Sun’s Directional Survey.
Intervals logged were:

1st Run . 7,300 ft -
‘ ' : ' ‘ . Surface

2nd Run 7,300 ft -
Surface

Both service companies could not get below 7,318 ft. All survey runs were of excellent qualuty
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Table 10 Downhole Survey Data

- Depth, ft Degrees Depth, ft Degrees
155 3/4 2,365 1/2
254 0 - 2,519 1/4
412 1/4 2,913 1/4
564 0 3,340 1/4
689 3/4 3,610 1/4
862 3/4 4,131 3/4

1,055 3/4 4,710 0.
1,217 1 5,100 1/4
1,279 1 5,635 " 1/4
1,340 '3/4 6,123 1/2
1,431 1/4 6,529 1/2
1,519 0 7,068 1/8
1,661 1/4 7,474 1/2
1,886 . 3/4

2,167 3/4
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Table 11 Drill Bit Corehead Summary

Bit ' Depth g
No. Size Make Type Out  Feet Hours Ft/Hr Cum/Hrs .
1A-RR 17-1/2 HTC " 0SC 119 119 3.50 340 . 3.50
1 12-1/4 ®* Security H77 273 154 13.50 11.4 17.00
2 12-1/4 * HTC XC 442 169 10.75 15.7 27.75
3 12-1/4* HTC XV - ‘564 122 7.50 16.2 35.25
4 12-1/4 HTC XV 1,147 583 37.75 15.4 73.00
5 12-1/4 Smith SDGH 1,376 229 33.25 6.9 106.25
6 12-1/4 Security S33S 1,498 122 23.00 5.3 129.25
7 12-1/4 Security M44N 1,777 279 27.75 10.0 157.00
8 12-1/4 Security S44 2,258 481 41.75 11.5 198.75
9-RR . 12-1/4 HTC JSS 2,628 370  43.25 8.5 242.00
10 12-1/4 Security M44N 2,687 59 8.75 6.7 250.75
1 12-1/4 - Smith F2 3,205 518 64.75 8.0 315.50
12 12-1/4 Smith F2 3,871 666 78.75 8.5 394.25
13 12-1/4 Smith F3 4,131 260 24.25 8.0 418.50
14 8-3/4 Smith SDGH 4,183 52 10.50 5.0 429.00
15 8-3/4 Smith F2 4,886 703  61.50 11.4 490.50
1 CH-RR 8-3/4 Dowdco PAX 4,922 36 9.25 3.9 499.75
16 : 8-3/4 Security  S86F 4922 Junk Run O 0 499.75
17 8-3/4 Smith F3 4,922 -0 1.0 1.0 500.75
' . 4,916 0 '
2 CH-RR 8-3/4 Dowdco PAX 4922  (6) 1.75 3.4 502.50
17-RR 8-3/4 Smith F3 " 5,690 768 82.75 9.3 585.25
3 CH-RR 8-3/4 Dowdco PAX 5,733 43 16.00 2.7 601.25
2 CH-RR 8-3/4 Dowdco PAX 5,780 47 21.25 2.2 622.50
4 CH-RR 8-3/4 Dowdco MvV20 5,799 19 8.00 2.4 630.50
4 CH-RR  8-3/4 Dowdco MV20 5,870 71 34.75 2.1 665.25
18 8-3/4 Smith - F3 6,431 561 67.75 8.3 733.00
5CH 8-3/4 - Dowdco PAX 6,499 68 14.75 4.6 747.75
4 CH-RR 8-3/4 Dowdco = MV20 6,529 30 13.00 2.3 760.75
18-RR 8-3/4 Smith F3 6,875 346 52.75 6.5 813.50
5 CH-RR 8-3/4 Dowdco PAX 6,910 35 13.50 2.6 827.00
17-RR 8-3/4 Smith F3 7,071 161 15.00 10.7 842.00
. 6CH 8-3/4 Dowdco PAX . 7,158 87 - 11.00 7.9 853.00
16-RR 8-3/4 Security S86F 7,160 2 0.50 4.0 853.50
19 8-3/4 Smith F2 . 7.474 314 42.00 7.5 895.50
20-RR 5-7/8 Security M4N 7,512 38 10.75 3.5 906.25 .
21 5-7/8 Smith " F3 7,536 24 - 15,25 1.6 921.50
7 CH 5-3/4° - Dowdco DIA. 7,564 T.D. 28 7.75 3.6 929.25
7,564 929.25 .
* Navi-Drill

29-30



4.0 Relevant Publications

~ The following are publications relevant to the Multi-Well Experiment program and to MWX-3.

4.1 BACKGROUND ARTICLES

Northrop, D.A., A.R. Sattler and J.K. Westhusing, ““Multi-Well Experiment: A Field Laboratory
for Tight Gas Sands,” SPE 11646, Proceedings of the 1983 SPE/DOE Joint Symposium
on Low Permeability Gas Reservoirs, Denver, Colorado, March 13-16, 1983, p. 393-398.

Northrop, D.A., A.R. Sattler, R.L. Mann and K.H. Frohne, “Current Status of the Multi-Well

Experiment,” SPE 12868, to be published in the Proceedings of the 1984 Unconven-
tional Gas Recovery Symposium, Pittsburgh, Pennsylvania, May 13-15, 1984.

4.2 GEOLOGIC ARTICLES

CER Corporation, ‘‘Multi-Well Experiment Well Log Analysis of Paludal Zone, MWX-1, MWX-2
and MWX-3,” prepared for Sandia National Laboratories, January 25, 1984.

Lorenz, J.C., ““Reservoir Sedimentology in Mesaverde Rocks at the Multi-Well Experiment Sife,"
' Sandia National Laboratories Report SAND83-1078, June 1983. '
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Appendix 1

DAILY DRILLING REPORTS
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DAILY DRILLING REPORTS - 6:00 AM TO 6:00 AM

Nicor finished moving in and rigging”up. Spudded 17-1/2 1in. diameter
hole at 1:00 PM, June 6, 1983. '

June 7, 1983 Running 13-3/8 in. casing. PU Dyna Drill, 6-3/4 in.
(119") 0.D. drill collar, and drill mouse hole and rat hole.
(1) Installed Kelly boot and drill pipe boot. Layed down
6-3/4 in. Dyna Drill, PU 9-1/2 in. Dyna Drilil, 17-1/2
in. bit and 8 in. drill collars. Installed flowline
and drilled 17-1/2 in. hole to 119 ft. Straightened
-17-1/2 in. hole from 3% degree to 1 degree. POH, layed
down BHA, rigged up to run 13-3/8 in. Mud properties:

Spud mud. _
June 8, 1983 Nippling up BOP stack. Attempted to run casing,
(120") could not get past boulders and swelling clay. POH,

(2) stood back casing, PU Dyna Drill, washed and reamed,
, - raised viscosity to 120. Attempted to run casing
again, would not go. Stood back casing.  PU Dyna
Drill, raised viscosity and treated mud system with
- KC1. POH, ran 13-3/8 in. to 120 ft. Cemented with
S 190 sacks "G" with 3 percent CaCl,, 1/4 1b. Flocele.
Bump plug at 5:00 AM. RD Halliburton and began
nipple up procedure. _

June 9, 1983 Drilling at 170 ft. Cut off casing - installed well-
(165') head. Nippled up BOP's and kill lines. WOC/PU BHA
(3) and DO cement, baffle plate, guide shoe and drilled
ahead with Dyna Drill (Navi-Drill). Mud properties:
“wt 8.9, vis 64, water loss 18, solids 1/2 percent,

PV 8, YP 51.
~June 10, 1983 -Drilling with Navi-Drill. Drilled from 165 ft to 273
(420') ft with Security H-77, Navi-Drill and 8 in. drill
(4) collars. (Note - bit number changed to #1 for first

124 in.bit - 174 in. bit was rerun for cleanout). POH
at 273 ft for bit change. Bit almost bald and out of
gauge 1/8.- PU stiff BHA above Navi-Drill. BHA bit,
Navi-Drill, 3 point reamer, short 10 ft 8 in. drill
collar, 3 point reamer, and 9-8 in. drill collars. Mud
properties: wt 8.8, vis 52, solids 3 percent, gels
16/22, PV 11, YP 17.
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— = ————-—(-1469" )“——~—*—"1376 ft——hole—deviation—eased—out—to—1i-degrees-

June 11, 1983
(769')
(5)

June 12, 1983
(1062')
(6)

June 13, 1983

(1232')
(7)

June 14, 1983
(1348"')

(8)

June 15, 1983
(9)

Drilling in boulders. Drilled with Bit #2 to 442 ft.
POH for bit change. WIH with Bit #3. Drilled with
Navi-Drill to 564 ft. POH, laid down Navi-Drill and
WIH with semi- st1ff BHA to drill to 4130 ft. Mud
properties: wt 9.0, vis 50, water loss NC, solids
4.3 percent, gels 19/26, PV 12, YP 29.

Drilling - still in boulders. Drilled 223 hours from

769 ft to 1062 ft. Ran lite weight to hold

deviation. Began adding starch to mud system to

reduce filtrate loss. Mud properties: wt 9.1, vis 48,

vgteg loss 43, solids 4.2 percent, gels 24/31, PV 10,
38.

"Repairing Pump #2. Drilled 1062 ft to 1147 ft -

85 ft in 11 hours. Ran TOTCO 1 degree at 1135 ft.
POH and changed BHA. Laid down semi-stiff BHA and
WIH with pendulum hook-up. Drilled with lite weight
to present depth. Seat went out of #2 pump at
5:30-A.M. Mud properties: wt 9, vis 41, water loss
30, solids 3.6 percent, gels 23/31, PV 11, YP 35.

Drilling with lite weight. Drilled with pendulum
hook-up from 1232 ft to 1348 ft. Ran 6000 pounds
and slowly increased to 12000 pounds as deviation
decreased. Will bring hole deviation as near zero
degrees as feasible and go with packed hole assembly.
Mud properties: wt 9, vis 48, solids 0.3 percent,
gels 22/31, PV 9, YP 20

Drilling with lite we1ght Drilled from 1348 ft to

POH and moved 3 point reamer for a 90 ft pendulum.
WIH and drilled with 6000 pounds to 1431 ft. Deviation

back to 4 degrees. Added 3000 pound weight. Deviation

out to 3/4 degrees in 30 ft. Now running 6000 pounds.
Will go in with packed hole assembly when hole
dictates. Mud properties: wt 8.9, vis 52, water

loss 20, solids 2.5 percent, gels 17/28, PV 16, YP 24.




June 16, 1983

(1544')
(10)

June 17, 1983

(1761')
(11)

June 18, 1983

(1910')
(12)

June 19, 1983

(2177*)
(13)

June 20, 1983
(2350')
(14)

Drilling with stiff BHA. Drilled from 1-.:3 ft to
1498 ft with 1ite weight and Hi RPM. Ran wireline
TOTCO at 1478 ft. Dropped TOTCO for trip out at
1498 ft with TOTCO reading 15 ft up to 1483 ft

(3/4 degrees difference in surveys.) PU stiff BHA,
ran in half way in hole, circulated with one motor

-and one pump for 6-3/4 hours while finding electrical

problems in SCR house on motor control module. One
engine down 6-3/4 hours. Now drilling with all
equipment functioning. Mud properties: wt 9.1,

vis 51, water loss 18.5, solids O. 75 percent, ge]s
13/31, PV 12, YP 17.

Drilling. Drilled from 1544 ft to 1761 ft, 217 ft
in 21-3/4 hours. Down 14 hours working on #1 pump.
Bit slowed down - will run survey on wireline and
then drop TOTCO on trip to check new instrument.

Mud properties: wt 9.2, vis 47, solids 4.2 percent,
gels 17/36, PV 9, YP 22, water loss 27. ,

Drilling - sand and shale.. Drilled to 177 ft, ran
TOTCO to 1251 ft on wireline. Dropped TOTCO prior
to POH. Wireline reading 3/4 degrees. Trip reading
zero degrees. Dressed one of 3 point reamers with

- new cutters and pins. WIH and drilled 11- hours
~total - down 6-3/4 hours. Repacked swivel and liner.
‘Mud properties: wt 9.0, _vis 48, water loss 18, solids

3.0 percent, gels'18/39, PV 13, YP 19.

Drilling - sand and shale. Drilled 2314 hours from
1910 ft to 2177 ft - 267 ft. Down % hour working

on Pump #2. Note: Rig is settled on north side.

May have to make corrective measures to deepen base.
Desilter is operating. Mud properties: wt 8.9,

vis 48, water loss 22, solids 2.7 percent, gels 23/36,
PV 9, YP 29.

Drilling - clay, sand and shale. Drilled to 2258 ft
POH for bit change. Replaced 3 '"K" cutters on 3 point
reamer. Picked up 12% in. J-33 return bit (run on
MWX-1). Mud properties: wt 8.8, vis 47, water loss
19, solids 2.1 percent, gels 20/34, PV 8, YP 30.
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June 21, 1983
(2565° )
(15)

June 22, 1983
(2690')
(16) -

June 23, 1983
(2796"')
(17)

“June 24, 1983
(2986"')
(18)

_ _June 25, 1983_

(3162")
(19)

June 26, 1983
(3296")
(20)

Drilled from 2359 ft to 2565 ft, 206 ft
in 23 hours. Encountered fractures from 2359 ft,
intermittent to %2525 ft. Mud properties: wt 8.7,
vis 47, water loss 17.5, solids 1.4 percent, gels
27/37, PV 8, YP 31.

Drilling.

POH with J-33 insert bit - not drilling

in fractures again. Ran mill cutter bit in. Drilled
slowly in fractures. Punished drilling assembly and
rig! (Desilter and desander both down 10 hours -
Tost 100+ barrels of mud in hole in past 23 hours).
Mud properties: wt 9.1, vis 49, water loss 18,
solids 3.9 percent, gels 28/39, PV 11, YP 24.

Drilling.

Drilling. Drilled another 3/4 hour. Pressure-
declined and fluctuated in drill pipe. Pumped soft
Tine down drill pipe and POH looking for hole in
drill pipe. Found hole - replaced joint of drill
pipe. OTI Magnetic Particle inspected all drill
collars and reamers - ok. PU 5 more 8 in. DC. Note:
SLM at 2628 ft = 2626 ft (2 ft correction). Schmueser
spreading river gravel and firming up base on front (N)
end of location. Mud properties: wt 9.0, vis 53,
vgtgr loss 19.5, solids 3.4 percent, gels 17/27, PV 13,
0. :

Drilling. Drilled to 2913 ft. Ran wireline sufvey.
Resumed drilling. Mud properties: wt 8.7, vis 41,
water loss 18, solids 1.2 percent, gels 16/34, PV 8,
YP 18.

Drilling. _ Mud properties:- wt-8.7, vis 48, water-—— -~ — - — ————
loss 20, solids 1.1 percent, gels 14/36, PV 9, YP 15, '

Drilling. Drilled to 3205 ft - lost pump pressure.

POH for hole in drill pipe. Found hole 24 stands out.
Finished POH. Checked BHA - replaced pins in top 3
point reamer and pin blocks. PU bit and WIH. Repaired
pumps, resumed drilling. Mud properties: wt 9.0, '
vis 42, water loss 18, solids 3.8 percent, gels 9/24,
PV 15, YP 8.




June 27, 1983

(3477')
-(21)

Juné 28, 1983
(3482')
(22)

June 29, 1983
(3871')
(23)

June 30, 1983

(4110')
(24)

July 1, 1983
(4131')
(25)

Drilling at 3488.ft. Drilled to 3340 ft. Ran

" Survey; i degrees at 3340 ft. SCR unit down most of

the night. 9-5/8 in. casing arrived at 4:30 A.M. on
site. Desander, desilter and mud cleaner running

24 hours a day. GE technician on site June 26th to
repair SCR. Accumulator 2950 psi, manifold 2100 psi,
annulus 600 psi. RCP 3384 ft - 200 psi at 9.6 SPM #1
and #2. Mud properties: wt 9.0, vis 44, water loss 20,
solids 3.8 percent, gels 10/29, PV 11, YP 18.

Drilling at 3595 ft - sand and shale. Drilled to
3610 ft - survey i degree. Generator engine running
hot. Installed fans and changed ventilation system.
Unloaded 4 loads 9-5/8 in. casing. RCP-200 psi -

#1 - 90 SPM, #2 92 SPM. Accumulator 2950 psi,
manifold 1650 psi, annulus 300 psi. Mud properties:
wt 9.0, vis 47, water loss 24, solids 3.6 percent,
gels 19/40, PV 8, YP 24.

Tripping for bit. Drilled sand and shale. BOP's
cycled each tour. Bit torqued at 3870 ft. Dropped
TOTCO and POH. Accumulator 2900 psi, manifold 1800
psi, annulus 625 psi. RCP at 3658 ft - 200 psi,

#1 94 SPM, #2 92 SPM. Mud properties: wt 9.0, vis 59,
wgtgr loss 19, solids 3.5 percent, gels 27/47, PV 10,

YP 27.

Drilling at 4110 ft7—POH; ‘changed 4 -safety pins in

reamers. PU new bit. WIH, resumed drilling at

3871 ft. Cycled BOP stack. RCP - 200 psi - #1 92
SPM, #2 90 SPM. Accumulator 2900 psi, manifold 1650
psi, annulus 1000 psi. Mud properties: wt 9.1,

vis 49, water loss 18.0, solids 4.1 percent, gels
20/43, PV 13, YP 22.

-Preparing to circulate casing. Drilled to 4131 ft.

circulated 30 minutes. Dropped Survey. POH standing
back. RU Schlumberger and logged. Run #1 - BHC.
sonic/GR/Cali 4130-0 ft. Run #2- Formation Density
Caliper GR-4134-0 ft. RU lay down machine - LD BHA
and 8 in. DC. .Ran 96 joints 9-5/8 36 pound K-55

LT&C. Mud properties: wt 9.1, vis 49, water loss 18,
solids 4.1 percent, gels 20/43, PV 13, YP 22. ‘
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July 2, 1983

(4131')
(26)

July 3, 1983
(4183') .
(27)

July 4, 1983
(4430')
(28)

-40-

July 5, 1983
(3706"')
(29)

Testing well control equipment. Cemented 9-5/8 in.
casing, 30 barrels pre-flush followed by 1000 sacks
lite with 45 pound Flocele. Tail-in with 400 sacks
Class "G" with 1/4 pound Flocele and 2 percent CaCl,.
Plug down at 11:30 A.M. Pressured to 1800 pounds.
Float held. RD Halliburton. Cut off casing and
nippled up stack. Installed rotating head, gas buster,
PVT, FLS. Changed out drill collars. RU Tooke

- Engineering. Began testing well control equipment.

Unloaded 8-3/4 in. stabilizers, loaded out 12-1/4 in.
stabilizers. Mud properties: N/A

Tripping. Tested Kelly and casing. PU 15-7 in. spiral
drill collars and bit. WIH and drilled out differential
fill collar, shoe joint 38.02, guide shoe and 52 ft .
of new hole. Dropped Survey and POH. PU packed hole
assembly and F-2 bit. Installed DP protector rubbers
and WIH. No shows. Drilled shale 80 percent. Trip
gas 53u , C, 92, C, 3, C; trace. Mud properties:

wt 8.7, vis 34, water loss 24, solids 1.8 percent,

gels 6/25, PV 5, YP 7. :

Drilling. Work reamers through differential fill
collar and guide shoe and resumed drilling.
Accumulator 2800 psi, manifold 1000 psi (will get
these up), annulus 500 psi (too low). Drilled 70
percent shale, 30 percent sand. Connection gas

12u , C1 50, C, 5, C; trace. Background gas 2-4 units,
4270 - carbide lag - BU 40 minutes. 4275-48 ft drill
break 16u . C, 144, C, 6, C; trace. 4353-59 ft drill
break 158u , C; 720, C, 16, C; 4. Mud properties:

wt_8.7, vis 36, water loss—-24,-solids—1-.8-percent;
gels 6/25, PV 5, YP 7.

Drilling 4714,ft.~.Dfillédfto 4470 ft. Surveyed and
resumed drilling. Ordered Monel collar, x-over, jars
for coring. Accumulator 3000 psi, manifold 1900 psi,

annulus 1000 psi. Drill break 4534-39 ft - 120u ,

C, 368, C, 10, C3 4. Drill break 4631-32 ft - 126y

-Cy 464, C, 24, C; 8. Drill break 4697-4704 ft - 204y

C, 712, C, 40, C; 8. Background gas 8-12uy . Mud
properties: wt 8.7, vis 40, water loss 18, solids
1.8 percent, gels 7/16, PV 7, YP 11. »




July 6, 1983

(4886')
(30)

July 7, 1983
(4922")
(31)

July 8, 1983

(4921')
(32)

July 9, 1983

(5202")
(33)

GIH with oriented core barrels. Drilled = 4710 ft -
surveyed. Drilled to 4879 ft. Circulated 30 minutes,
POH, SLM 4886 ft - 7 ft correction. - BHA in gauge.

PU barrels and orienting equipment. Accumulator

3000 psi, manifold 1900 psi, annulus 1000 psi.

RCP at 4728 ft, 400 psi #1 - 60 SPM, #2 60 SPM.
Drilled 70 percent sand and shale. BG - 10-12y
Carbide lag- 45 minutes. Mud properties: wt 8.8,

.vis 36, water loss 15, solids 2.5 percent, gels 4/11,

PV 6, YP 10.

GIH for retrieving junk. WIH and began coring. Cored
to 4922 ft. Took pictures each 5 ft of core.

Barrels acted jammed at 4920 ft. POH, LD core

assembly and 33.8 ft of core. WIH to retrieve junk.
Corehead had 12 sheared studs. POH, recovered 50
pieces of carbide and some brass. PU bit, junk sub,
WIH to retrieve more junk. BG - 12u . TG 72u . Gas
increase TG 82u , C, 260, C, 24, C5; 6. Mud properties:
wt 8.7, vis 37, water loss 18.5, solids 2.2 percent,
gels 2/13, PV 6, YP 9,

Drilling. Washed and worked bit and junk basket on
bottom to recover more junk. POH and recovered 28
pieces of iron and 4 inch steel ball. Ran 60 ft
core barrel and jars with stratapax corehead. Cut
6 ft and stopped coring on junk. POH (SLM) and

.recovered 5 ft core. Made 6 ft depth correction

4922 ft = 4916 ft). Ran bit, junk sub, BHA and

17-7 in. drill collars to drill to next core point
at 5680 ft. Mud properties: wt 8.8, vis 35, solids
2.6 percent, water loss 15, gels 2/7, PV 4, YP 7.

Drilling 80 percent sand, 20 percent shale. Drilled
from 4921 ft to 5202 ft - 281 ft in 23-3/4 hours.

Ran Wireline Survey at 5100 ft. -Drilling breaks:
4968-4964 ft, 4906-5016 ft, 5025-5036 ft, 5129-5145 ft.
Gas increases: 4996-5016 ft, TG512, C; 104, C, 128,

C, 30. 5025-36 ft, 76576, C, 1388, C, 144, C, 32.
5129-45 ft, TG384, C, 832, C, 64, C; 6, Cy, trace.

Mud properties: wt 8.9, vis 35, water loss 14,
solids 3.3 percent, gels 2/8, PV 4, YP 7.
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July 10, 1983
(5398')
(34)

July 11, 1983
(5603')
(35)

July 12, 1983

(5690")
(36)

- July .13, 1983
(5733')
(37)

.42-

Drilling. Drilled from 5202 ft to 5398 ft, 196 ft

in 23 3/4 hours. Ran wireline survey at 5363 ft.

Put mud flow through gas buster at 5242 ft. Drilling
break: 5155-58 ft. RCP at 5242 ft - 500 psi, #1

and #2 - 65 SPM. BOP drill at 10:50 P.M. Function
test of pipe rams - depth 5335 ft. Accumulator

300 psi, manifold 1650 psi, annulus 1000 psi. Mud
properties: wt 8.9, vis 38, water loss 13.5, solids
3.4 percent, gels 3/12, PV 8, YP 11.

Drilling 75 percent sand, 25 percent shale. Drilled
205 ft from 5398 ft to 5603 ft in 234 hours. Weighted
mud system from 8.7 pounds/gallon to 10 pounds/

gallon in anticipation of the previous pressures
encountered in core interval 5680-5770 ft. Still do
not have flare. Will keep mud weight to minimum.

Mud properties: wt 10, vis 48, water loss 14,

solids 2.6 percent, gels 5/15, PV 9, YP 15. (Note:

at 7:40 A.M. had 8-10 ft flare.)

GIH with core barrel. Drilled from 5603 ft to 5685
ft in 10-3/4 hours. .Circulated 45 minutes. SWM
out of hole. Measuring in: 5690 ft - 5.37 ft
difference, no correction. While drilling SWACO
adjusted gas buster to reduce aeration mud. Leveled
mud weight out at 10.2 pounds/gallon. Flared
intermittently. PU new Dowdco core barrel with new
scribe shoe and Eastman orienting equipment. WIH
to £3400 ft, circulated gas out of hole - 10 ft
flare. Will circulate gas out when on bottom and
begin coring. Mud properties: wt 10.2, vis 46,

“water loss 12.0, solids 10 percent, gels 12/25,

PV 15, YP 20.

Laying down Core #3. Circulated gas off bottom

and began coring (8:15 AM). Cored 43 ft in 16

hours from 5690 ft to 5733 ft. Drill pipe washed

out on pin of 33rd joint and box of 34th joint.

POH, layed down core. Cored 43 ft and recovered

43 ft. Mud properties: wt 10.2, vis 43, water

loss 13.2 solids 9.0 percent, gels 7/24, PV 11, YP 18.



July 14, 1983
(5777')
(38)

July 15, 1983 -

(5799')
(39)

July 16, 1983
(5840')
(40)

July 17, 1983
(5870')
(41)

July 18, 1983
(5880")
(42)

Cored from 5733 ft to 5777 ft,

Coring. 44 ft in
19-3/4 hours. Will POH and go back with diamond
corehead. Mud properties: wt 10.2, vis 43, water
loss 10.5, solids 9.0 percent, gels 5/16, PV 11,
YP 16. ' ,

Trip In. Cored 3 ft to 5780 ft - very slow
progress. POH with Core #4. Cored 47 ft and

recovered-47 ft. Scribe marks ok. Changed out
coring jars (Johnson to Bowen). Seals leaking on
Johnson jars. WIH with diamond corehead and

cored from 5780 ft to 5799 ft in 7% hours. Core-
barrel jammed. Lost 200 pounds pump pressure. POH,
laid down core. Core #5 from 5780-5799 ft. Cut

19 ft, recovered 17.3 ft. (Hauled 3 loads out of
reserve pit). Mud properties: wt 10.3, vis 43,
water loss 10.0, solids 11 percent, gels 6/16, PV 12,
YP 17.

Finished tripping in with core-

Coring - Core #6.
Cored from 5799 ft to

barrel and diamond corehead.
5840 ft - 41 ft in 204 hours. Now coring sand at
9-12 minutes per ft. Mud properties: wt 10.3,
vis 43, water loss 10, so]1ds 9.5 percent, ge]s
3/11, PV 10, YP 16. ,

Logging with Schlumberger. Finished coring Core #6
from 5840 ft to 5870 ft. (Core #6 from 5799 ft to
5870 ft.) POH with BHA. Recovered 71 ft of the

71 ft cored. Monel drill collar had wash out hole
size of nickel, in center of collar. . Rigged up
Schlumberger and WIH. Tagged bottom at 5870 ft.

Now logging. Mud properties: wt 10.4, vis 46, water
loss 9.5, solids 10 percent, gels 4/15, PV 13, YP 18.

Drilling. Schlumberger ran 1litho-density compensated
neutron, gamma ray and caliper logs. Loggers TD

5875 ft, ours 5870 ft. Mobil ran televiewer logs

in selected parts of the hole. Finished logging

at 9:30 P.M. PU BHA, changed out some reamer cutters
and pins. WIH with bit and BHA to 3300 ft.
Circulated out very little gas. Reamed and washed
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July 19, 1983
(6080")
(43)

July 20, 1983
(6270")
(44)

July 21, 1983
- (6431')

122 ft of corehole to TD. Began drilling at 4:30 A.M.
Mud properties: wt 10.4, vis 46, water loss 9.5,
solids 10 percent, gels 4/15, PV 13, YP 18.

Drilling-- 50 percent sandstone, 35 percent silt,

15 percent shale. Drilled from 5880 ft to 6080 ft,
200 ft in 23-3/4 hours. Had drilling breaks with
gas increases at 5910-12 ft, 5960-65 ft and 6080-86
ft. (At 6:30 A.M., after 6:00 A.M. report time,
took 37 barrels. Pit gain - gas increasing, drilled
with 12-15 ft flare. Have not closed in yet.

Mixed weight (barite) material to increase mud
weight to 1/10 to 2/10 overbalance. Mud properties:
wt 10.4, vis 43, water loss 11.5, solids 11 percent,
gels 5/15, PV 16, YP 19.

Drilling - well quiet. Gas volume continued to
increase. Had 20-25 ft flare. Continued to mix
barite. Leveled mud weight out at 11.3 pounds/
gallon. Pressures and mud weights not tracking
MWX-2. Did not close in while adding barite in gas
section from 6087 ft to 6120 ft. At point when

mud weight was 10.7 pounds/gallon, well would flow
with mud pumps shut down! = Drilled to 6165 ft
shut down for survey. Shut down pumps. Well flowed.
Continued to drill while raising mud weight. Raised
to 11.6 pounds/gallon. Mud properties: wt 11.6,

vis 60, water loss 8.5, solids 11 percent, ge]s 2/27
PV 15, YP 22. -

Out of Hole - making up corebarrel. Drilled to
6427 ft, 157 ft in 194 hours. Dropped TOTCO and

E— (45) " StMout—ofholev—Corrected—depth: 6427 ft 6431 -ft

(Drilling break: 6382 ft to 6390 ft .) Note: At
7:00 A.M. Eastman orienting instrument in corebarrel.
Blind rams are closed and mud is "boiling" in hole.
Will go in hole in stages, circulate out gas and
raise mud weight. Have asked for flare to be
extinguished on MWX-1. Mud properties: wt 11.6,

- vis 46, water loss 10.4, solids 15 percent gels

11/29, PV 20, YP 27.




July 22, 1983
(6499")
(46)

July 23, 1983
(6520") ©
(47)

July 24, 1983
(6675"')
-(48)

July 25, 1983
(6807')
(49)

July 26, 1983
(6875")
(50)

POH with Core #7. WIH with 90 ft corebarrel and
Stratapax corehad to 4130 ft. Broke circulation
and circulated out gas. Mixed barite while

.circulating. Went to bottom, circulated out gas.

Began coring. Cored from 6431 ft to 6490 ft in
14-3/4 hours. First 60 ft cored good - last 8 ft
slow. Raised mud weight to 11.8-11.9 pounds/gallon
while coring. Mud properties: wt 11.8, vis 64,
water loss 8, solids 14 percent, gels 12/29, PV 22,
YP 34. ' . :

GIH to drill. Finished POH with Core #7 (6431-6499 ft,
68 ft) - had 100 percent recovery.. WIH with 8 23/32

in diamond corehead. Cut 30 ft in 13 hours. . POH

with Core #8. 6499 ft to 6529 ft, 30 ft - recovered

28 ft. PU drilling BHA, changed out all cutters

and roller bars on 6 point reamer, 3 point reamers

ok. WIH to drill to next logging and coring point

of 6870 ft. Mud properties: wt 11.9, vis 46,

water loss 8.0, solids 15 percent, gels 7/12,

PV 15, YP 24. '

Drilling - 50 percent sandstone, 30 percent shale,

10 percent silt, 5 percent coal. Finished GIH.

Broke circulation at 4130 ft. Drilled 146 ft from
6529 ft to 6675 ft in 204 hours. Washed and reamed
core hole prior to drilling. Mud properties: .
wt 11.9, vis 46, water loss 8.0, solids 14 percent,
gels 13/27, PV 20, YP 33.

Drilling - 60 percent shale, .25 percent silt, 15
percent sandstone. Drilled from 6675 ft to 6807 ft,
132 ft in 23% hours. Mud properties: wt 11.8,

vis 51, water loss 8.0, solids 15.5 percent, gels
10/22, PV 22, YP 30. '

Logging with Schlumberger. Drilled 6807 ft to

6875 ft, 68 ft in 9 hours. Circulated 1% hours and’
POH to log. (Did not SLM out of hole due to high
winds and rain). PU Schlumberger and began logging.
At report time, having trouble with bridge. Have

not run digital sonic survey. Mud properties:

wt 1.8+, vis 52, water loss 8.0, solids 15.5 percent,
gels 8/24, PV 19, YP 29,
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July 27, 1983 Coring on Core #9. (Schlumberger TD 6878 ft - ours
(6883') - TD 6875 ft). Schlumberger finished logging and
(51) rigging down at 4:00 P.M. Digital sonic would not
function. Cut 100 ft drilling line. Waited on
and rigged up Eastman engineer 5% hours. Started
in hole with corebarrel. - shutdown 13 hours for
rig service and repairs (hydromatic chain). Broke
circulation at 4180 ft - on bottom and began coring
at 3:00 A.M. Had 5-6 ft flare for approximately
one hour. Mud properties: wt 11.9, vis 52, water
loss 8.0, solids 15.5 percent, gels 8/24, PV 19, YP 29.

July 28, 1983 Drilling. Cored from 6883 ft to 6910 ft in 104
(6943") ~hours. Barrel tried to jam. POH with core. Core #9
(52) 6875 ft to 6910 ft, cut 35 ft, recovered 34.8 ft.
, Stood corebarrel back in derrick, redressed reamers.
WIH with bit and BH drilling assembly. DOrilled '
33 ft in 5-3/4 hours. Drilled 60 percent shale,
20 percent silt, 15 percent sandstone, 5 percent
coal. Mud properties: wt 11.8, vis 47, water loss
8.5, solids 15 percent, gels 6/15, PV 17, YP 24.

JU]y 29,1983 Going in hole for Core #10. Washed back to bottom

(7071') _ (6910 ft). Drilled 6910 ft to 7071 ft in 15 hours.

(53) Circulated bttoms up. Survey at 7068 ft - 1/8
_ degrees. POH, SLM at 7071 ft - 7071.69 ft. PU
PAX corehead and assembled for Core #10. RIH. . Mud
- properties: wt 11.8, vis 59, water loss 9.0, solids
15 percent, gels 12/29, PV 22, YP 30.

July 30, 1983 Going in hole with drilling assembly. Circulated

(7158") core assembly to bottom. Core #10 - cut 87 ft~
(54) (7071 ft to 7158 ft). Recovered reported 88 ft.

: Circulated bottoms up. POH (chained out). PU
drilling assembly, WIH, broke circulation one-half
way in. Slow. trip, problems with rig hydromatic.
Deviation per Eastman 1/8 degrees. Mud properties:
wt 12.3, vis 57, water loss 8.0, solids 16 percent,
gels 6/22, PV 18, YP 25. :




July 31, 1983 -

(7245")
(55)

August 1, 1983
(7818')
(56)

August 2, 1983
(7471")
(57)

August 3, 1983
(7474*)
(58):

Drilling. Circulated to bottom (7158 ft) with
drilling assembly. Drilled 2 ft and lost 1000 psi
pressure. Checked all surface equipment as ok.
Pumped soft rope "flag"; no indication of hole in
drilling string. No loss of string weight but

torque minimal. POH (chained). Found one jet insert
missing from bit. PU new bit. RBIH and resumed
drilling after 2 hour repairs to rig hydromatic.

Mud properties: wt 13.3, vis 62, water loss 8.0,
solids 16 percent, gels 14/32, PV 31, YP 29,

Drilling. Drilled from 7245 to 7418 ft - 173 ft in
23-3/4 hours. -Changed out "O" ring seals in Grant
Rotating Head. Revised programmed T.D. for 8-3/4 in.
hole is 7471 ft. Mud properties: wt 13.4, vis 64,
water loss 8.0, solids 21 percent, gels 12/36, PV 24,
YP 32. :

Drilling. Drilled 7418-7471 ft - 53 ft in 6-3/4

hours. Circulated 1/4 hour, made short trip (5 stands)
Circulated on bottom for 1 hour. Dropped Survey.
Started POH. Lost one engine -. generator on rig
(unable to synch generator). Had to POH in low gear
with only one engine - generator. POH at 1900 hours.
SLM out of hole 7471 ft - 7473.5 ft. Started logging
at 1900 hours. Mud properties: wt 13.7, vis 47,

water loss 8.0, solids 22 percent, gels 17/34, PV 29,
YP 37. : :

Circulating and conditioning mud - raising mud
weight. Corrected SLM - 7471 ft - 7474 ft.
Schlumberger ran LDT/CNL/NGT in one run to maximum
depth of 6445 ft. Hole bridged or swelled. Rigged
down Schlumberger, WIH with bit and full BHA. Did
not touch anything to TD. Circulated 3 hours and
POH to log Schlumberger. Stopped at 6445 ft again.
Worked to 6600 ft maximum. POH, WIH with bit and
BHA. Mud properties: wt 13.7, vis 75, water loss
7.8, solids 22 percent, gels 14/31, PV 32, YP 35.
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August 4, 1983 Logging. Circulated and raised mud weight to 14.2

(7474*)
(59)

pounds/gallon. POH to log Schlumberger. Ran LDT/CNL/
NGT Survey instrument. Again stopped at 6445 ft but
worked down to 7200 ft. Logged into 9-5/8 in.

casing. POH, removed bow spring from tool, reran

and went to TD. Logged back to tie-in at 7168 ft.

Now running Mobil's televiewer logs on Schlumberger's
wireline. Televiewer logs are excellent. Mud
properties: wt 14.2, vis 62, water loss 8.0, solids
23 percent, gels 8/27, PV 27, YP 37.

August 5, 1983 Logging. Hole continues to be stable. No fill

(7474")
(60)

logging sondes still tagged bottom at 7474 ft. In
past 24 hours have run Mobil's televiewer,
Schlumberger EPT, SNP, DLL/Rxo. Now running Mobil's
sonic log. Have released: Tooke mud loggers, :
SWACO PVT/FLS, oilfield mud cleaner. Mud properties:
wt 14.2, water loss 8.0, solids 28 percent, vis 0,
gels 9/27, PV 27, YP 37.

August 6, 1983 Logging with Schlumberger. Finished running Mobil's

(7474")
(61)

sonic. Schlumberger ran SNP and digital sonic
device. WIH with CMS. Hole was stable. Mud
properties: wt 14.2, vis 62, water loss 8.0, solids
23 percent, gels 9/27, PV 27, YP 37.

August 7, 1983 Circulating and conditioning hole. Logged to 8:30 PM.

(7474")
- (62)

Gas began breaking through at surface. RD loggers,
PU used bit, BHA and WIH to 2785 ft. Circulated
gas out. WIH to 5600 ft - circulated gas out.
WIH to TD. Now circulating and mixing barite to
_raise weight from gas cut 12.3 pounds/gallon to = _
14.2 pounds/gallon. Mud properties: wt 13.9, vis 68,
water loss 8.0, solids 23 percent, gels 9/27, PV 27,
YP 37.

August 8, 1983 Logging with Dresser Atlas. Circulated and

(7474")
(63)

conditioned mud to 14.2 pounds/gallon. Dropped Survey
and POH to Tog. Resumed Togging with Schlumberger

at 12:00 noon. Ran CNT-G/ML and SHDT (not complete).
RD Schlumberger and RU Dresser Atlas. Mud properties:
wt 14.2, vis 53, water loss 8.0, solids 21 percent,
gels 5/18, PV 21, YP 27.




August 9, 1983
(7474")
(64)

August 10, 1983
(7474')
(65)

Logging with Dresser Atlas. Logged past 24 hours.
Hole stable. Got Dielectric Log. Mud properties:
wt 14.2, vis 53, water loss 8.0, solids 21 percent,
gels 5/18, PV 21, YP 27.

Rigging down Schlumberger. Dresser Atlas ran
Acoustilog and Spectralog. RD Dresser Atlas at
9:00 PM. RU Schlumberger. Ran dipmeter. Finished

all logging and rigging down Schlumberger at 6:00 AM.

Will GIH with drilling assembly and condition hole.
Will POH laying down and prep to run 7 in. casing.

" Mud properties: wt 14.2, vis 53, water loss 8.0,

August 11, 1983
(7474")
(66)

August 12, 1983
(7474-7450'PB)
(67)

solids 21 percent, gels 5/18, PV 21, YP 27..

Running 7 in. casing. WIH with drill collars and
drill pipe. Broke circulation twice GIH.

Circulated 7 hours while conditioning hole and
raising mud weight from gas cut 13.7 pounds/gallon
to 14.2 pounds/gallon. POH laying down drill pipe
and drill collars. RU to run 7 in. casing. Casing

.job going very slowly. Recut pins on 14 joints,

so far, are bad. Recutting all available bad casing
pins in machine shop in Fruita. Mud properties:

wt 14.2, vis 47, water loss 8.0, solids 22 percent,
gels 7/13, PV 17, YP 24.

Nippling up BOP's. Finally reached bottom with
175 joints 7 in. 32 pound P-110, L80 and N80 used
casing (plus landing joint). Circulated 3% hours.
Mud in good condition. Cemented with HOWCO with
30 barrels CS-2 (14.2 pounds/gallon), 100 sacks

-50-50 POZ with 10 pounds/scak of sand, 1250 sacks

Class "H": with .6 percent Halad 9 and .4 percent
of HR-4. Last 150 sacks at 16.2 pounds/gallon.
Displaced top plug with 269 barrels fresh water.
Circulated displacement with 268 barrels. Final
pump pressure 3800 psi. Bumped plug at 3350 psi.
Checked float equipment - held ok. Bled off casing
pressure. Had CS-2 return at 223 barrels displace-
ment. Had good returns throughout cement job.
Circulated cement back to the surface. Bumped plug
at 11:32 PM. Released at 11:37 PM. Raised BOP's,

set slips, cut off casing. Mud properties: wt 14.2+,

vis 47, water loss 8.0, solids 22 percent, gels 7/12
PV 17, YP 24.
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August 13, 1983
(7450'PB)
(68)

August- 14, 1983
(7484"')
(69)

POH with bit for more drill collars. Nippled up

BOP's and rotating head. PU 5-7/8 in. bit, 4-4 1/8 in.

drill collars, junk sub above bit, casing scraper,
2 drill collars up. Ran in on 3-1/2 in. 0.D. drill
pipe. Tagged cement inside 7 in. casing at 7380 ft
(differential float collar at 7450 ft). Drilled
cement, after displacing water to mud. Did not
have enough weight to drill float collar. POH to
pick up more drill collars. Mud properties: ‘
wt 14.4, vis 68, water loss 8.5, solids 22 percent
gels 13/32 PV 24 YP 33. ’

Drilling below 7 in. casing. Finished POH - picked
up 4-4 3/4 in. drill collars. WIH with bit, junk
sub and 9 drill collars on 3-1/2 in. drill pipe.

" Kelly too large for 7 in. casing. Waited 6 hours

August 15, 1983
(7526"')
(70)

August 16, 1983
“7(7564'TD)
(71)

-50-

for Nicor 4-1/2 in. Hex Kelly and bushings. Drilled
top rubber plug, float collar, 20 ft of hard cement,
guide shoe and drilled into formation at 2:15 AM.

Mud properties: wt 14.2, vis 59, water loss 8.0,
solids 22 percent, gels 7/12, PV 17, YP 24,

Drilling. Orilled to 7512 ft. Bit quit drilling.
POH for bit change. PU new Smith F-3 and WIH.
Drilled very slowly. Have 9 rental drill collars,
but can only run 10,000 pounds on bit. Mud
properties: wt 14.0, vis 52, water loss 8.0,
solids 20 percent, gels 12/27, PV 22, YP 31.

POH with 2-1/2 in. diameter core. Finished drilling
to 7536 ft. Circulated 1 hour. Measured out of hole,

- depth ok. PU 5-3/4 in. x 2-1/2 in. diamond corehead, —

30 ft core barrel, Monel drill collar, 4-4 3/4 in.
coilars, 4-4 1/4 in, collars and WIH on 3-1/2 in.
drill pipe. Cut 28 ft core from 7536 ft to 7564 ft TD
in 7-3/4 hours. POH with core. Mud properties:

wt 14.3, vis 57, water loss 8. 0, solids 20 percent,
gels 18/38, PV 24 YP 30.




August 17,1983 Rigging down BOP 'stack. .Finished POH with 2-1/2 in.
(7564'TD) diameter core. PU Baker Model "C" tubing - set

(72) bridge plug. WIH and set bridge plug with top at
7417 ft. PU 3 ft off plug and closed drill pipe
rams. Pressure tested plug with 1000 pounds for
10 minutes - ok. Displaced mud with fresh water
(mud in 2 rental pits). POH with rental 3-1/2 .in.
drill pipe and 4-3/4 in. drill collars. Cleaned pits,
RD BOP's to our casing head. Released rig at
8:00 AM, August 17, 1983.
Final drilling report.

51-52.
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CASING AND CEMENTING REPORT

Distrie_-as_Vegas  Lease_Superior MWX Well No_3 Dareduly 1, 1983
Darum__ 6L 53595  1i¢ casing: Size 137378 st or_ 100" | This asing: Size_9-5/8 _ sec ac_4131
D:illcr's'tnu.l depth__ 4131 Electric log to___4134 Hole size]12=3 _in, wita N/A in. rathole below
Casisg oo hand at well: Number of joints___97_____ Amount, measured overall __N/A Amount, lexs threads_4192.29
Log of asing string, each itz being lsted .in same order as run into well

Picces Size — ltern = Make -- Desciption . We/Ft |- Grade | Threads | Cood'a Made-up Laagth

L Howco guide shoe ' 36# | A |8rd [New | 1.80

1 Shoe joint - 9-5/8 OD ' 36# | A 8rd |New 38.02

1 Howéo differential fill collar 36# | A 8rd |New 3.90

95 Joints of 9-5/8 casing . 36# | A

8rd |New 4087.28

Casing K-55 - LT&C - UK Monel.

Time sequired 0 mua_ 8 hrs. Top of casing string19:5  ¢e( above) (BoWW) damum. Toral _4131.00

Casiaz left out of siring: Number of full j_mu; measused overall N/ A Amount, less threads__44.38

Centralizers: No. 6 Maxe  Howco Depths placed__1=3-5-7-9-11 joints off botton ——

Scraschers: No—N/A_ Type Spacing detail : —
5-cement baskets ~p1aced 1-each 12-joints from bottornr A

CEMENTING REPORT—Service company used Halliburton (Grand Junction) Number of pump \

Good circulation estabiished? Y85 Minutes circulated 30 _ was casing bottomed up?._Y€S Bottom plug used?__NO_

Cement mixed: Number of mklOOO"'l i te"md 400 sacks "G" Admixture 2% Call 2 _—
18:2 | 24 ' 9.37 65 min
Slury weight (av.) 16.4 Minutes required to: Mix____ "% __ Start top plug.— =" Pump plug down_—_ """ "_

Was plug followed with measuring line?_N9 ___ Plug pumped to_3091 __ Pressures: Late pumyhgim_l’in 1800' -

Pressure bled off to__L.__ psi and held below 0 psi for. 3 hrs. Did back pressure valve hold ?_&__ -
=

l g
| Circulated approximately 10 BBL's cement to surface.
82 .
=
; Circulated 10 BBL's cement to surface.
z
-4
Recomzanded minimum WOC time 12 b3 Sigaed_

John C. Schil110

Tamngrinase sureev indicates top cement st SUTTACE surface (SKETCH AND COMMENTS GN REVERSE SIDF)

_85.




CR....

Casing and Tubing Installation

TALLY SHEET

o Cement basket shipped from Divide

1 2 3 4 b} [ 7 -
FPEST | i0othe | FEET | 100ws | FEST ] 100me | FEEST | t00wme | rEET ! 100the PEET | 100the | PERT {mm rzeT | toows
S 38 02 38 25 44 35 44 | 6b )
2 43 82 44 67 44 42 44 55
y x| 44] 29 44 | 29| 39| 03[ 41 ] O [
p qT 93 3% | 95| 33 55| 44 | 98
s X| 44| 40 |eds 43 | 44 321 43 | 92 4102 77
6 411 72 | a4 211 39 04 | 44 | 38 ndipg joint (chitoff) [ 211 85
7 X 44 53 44 34 45 24 45 [ 15 -
8 441 721 45 | 021 35 93 I
9 X 43 g8 44 82 4 87 1 | !
t0. 44| 55 | a4 62 | 44 11 : 1 ! !
TOTAL 421 66 | 440 30 1 425 96 | 308 65 | i B
4 X 44 06 39 68 44 41 |
12 ¢ 371 25 39 48 44 24 |
13 45| 15| 45 18] 43 49 | |
id 44 75 44 | 76 44 41 | : !
s 1 44! 00| a4 321 39 74 ? ! } i
6 | 391 621 37 121 44 58 | | | i
17 | 44| 33 ] e38 65 | 44 a2 | | \ |
13 44, S7 41 10 44 32 i I ] !
L9 44| 15| 44 02| 44 01 IR | | |
20 | 44 08 44 25 39 43 [ ! !
~otac | 431] 96 |418 | 56433 | 35 ; ; ;
;. | 44, 48| 4% 18] 38| 9% i | |
22 44 23 45 13 39 34 | J :
3 44| 05| 44 29| 371 5 : T o
24 44 73 38 111 37 37 : ] i
2 44| 021 45 | 28] 441 53 N Y SO B R mp E e
-zl -aql—ae 44 | 671 a4 80 ! | ! l
| 44| 37| 44 27 | 44! 31 [ 1 [ i
28 42! 98 | 44 | 48| 44| 74 b | [ j
29 44 90 [e44 | O] 44 | /1 ! i | i :
30 43] 93 43 | 68 44 | 23 | | | i !
:ou:. 4421 15 1439 |. 1014201 60 ) i i | ! '
WAND ¢ i -
Torac | 13051 77 1297 ' 961279 ! 91| 308 | 6Eﬁ | ! ! ]
D[S'.'I.vllcr Las VEgaS Il, (Use different columas for efcm:‘:( diifeteat weight sad 3rade)
FIELD Rulison lc.n..’ 0.0  [Lpe/Pesd Gerude | Ciaes | Trve of Threed | Coed. | Feer i toor-
Superior i 1_9-5/81 367 1K=55] I ' 3-5/8 8rd T 305 77
LEASE T i 3 ! : [ , 1297 + 96
veLL vo. MR s ] T 1279 . 91
CASING SET AT (DEPTH) | o) | | ! ! 5 1 308 65
MT, MTT OR PO NO. s | : i ! l i :
OATE June 28, 1983 i s | @ . : ' i
‘ A | ! i :
raLugp py €1 i1lo/Nicor e ; : ) -
x Centralizer total joints 97 T rortan 4192 29




R......

CASING AND CEMENTING REPORT

 Distsi Las Vegas L Superior Vdebn:M“X'3 D Augusf 11, 1983
Datum kB (5379) Last asing: Size 9 5/8" set at, 4131 This casing: Size 7 set ac 7474
Driller's total depth__! +/% Hlerric log o273 Holesize 8 3/% in with " in ratholebelow___ =~
Qshgmwxwdl:Nmbaof)omng__mmmdmu e Amount, less threads_ 847997

Log of asing string, each itcm being listed in same order as run into well
Pieces Size ~ Item —— Make —— Descriptioa We/Ft | Grade |Threads | Cond'a Made-up Length
1 7" Guide Shoe - Halliburton - Regqular 32# N 8 A 1.40
1 7" Casing - U.S. Steel - R3 P110 32 (P10 | 8 A 19.68
1 | 7" Differential float collar - HOWCO 2 |y 18 |.a 2.96
20 - 7" ‘Casing - U.S. Steel - R3 ’ 32 (P110 | 8 A 736.27
70 | 7" Casing - U.S. Steel (new couplings) 32 | L8o | 8 B 3022.50
73 7" Casing -U.S. Steel (w/ABC modified couplings) 32 L80 | 8 B 3170.74
N 7" Casing -U.S. Steel - R3 32 N8O | 8 A 457.81
175 joints i
Time soquired to sua____bes.  Top of casing mm&_&si_‘t.xdb‘“c {below) darum. TOGLM
3 - landing jt (19.98) (24 jts) 1020.60
Casing left out of siring: Number of full joints 2 Amount, 1 red overall Amount, less threads .
5',20',55' off bottom & every other joint
Centralizers: No 45 Make_ HOWCO Depths placed__t0_ 3500 _
K, askets § o . steel stave Spaciag dea 740", 6800', 6200, 5600', 5000°
CEMENTING REPORT—Service company used. Halliburton _ Number of pump tmdu__z__..
Good circulation cstablished?___Y€S _ Minutes cigculated__1 99 Wag casing bottomed up?__YE€S _ Bottom plug used?__N9
goa cirauiation o —L2= oo sx.ed'ﬁ'UT'SU'P z"ma‘fxm'i iag botzom uTDO# sand/sk 0?‘"? ‘I-lisa1ad g9,
Cement mixed: Number of sacks 1350 Kiad_ 1250 "Class H " Admixture % H
18 2# sx. tail). 67 . 70
Slusry weight (av. )____11_51 Minutes required to: Mix___~—______ Stast top plug—________ Pump plug down__ /'~
Was plug followed with measuring line__ M0 Plug pumped to_ZSLP:ssura: Late pumpmg.éﬂ_l’x 3800
Pressure bled off to_'o_'_ psi and held below - psi foc. - hrs, Did back. pressure valve hold > Yyes

—} Bumped plug at 11:32 PM. Released pressure at 11:37 PM. Good mud returns throughout

- job. Had(S-2 (mud flush) returns to surface and some scavenger cement.

REMARKS

24

Recommanded mipimum WOC time___ 57 s signed. ’ \%ﬁé@ é %
cement bond 10g indicates top cement at surface 0.0: M his ynd R.L. Mann

(SKETCH AND COMMENTS ON REVERSE SIDFE)
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Casing and Tubing Installation TALLY SHEET
1 2 3 4 b] [ 7 .
FEBT 1008he FRBT 1000 78T 100mhe FEST 100the nn 100t PEET 100Rhe PERT [ 1o0Rhe FERT I 100ths
1 |xx19 | 68 45 Boout|{x45 | 57 1x43 | 83 | 45 | 68 35 173 142 |11 40 | 99
2 x34 | 24 43 EBout 42 o8 | 40 [ 36 | 41 | 36 46 174 145 |50 42 | 90
s | 038 99 44 POout|x36 | 25 1x45 | 31 44 | 09 39 |88 (44 170 38 | 700ut
. 038 | 91 45 PSout] 41 [ 78 41 |70 | 43 |62 | 40 166 |41 [16 41 | 0Sout
3 40 {18 x4175 x41 |19 [x42 [ 91 46 | 43 47 |77 141 |5 43 | 70
6 qlos 46 B8 44 | 93 42 143 | 46 | 74 44 109 |43 147 43 | 75
"y 41 |07 <45 B2 x39 |42 x4 [ 80 | 43 [ 14 44 |30 [42 |28 37 1 80
8 x38 197 45 Blout| 41 |06 | 44 Ji2out| 34 102 | 46 |25 |45 [10 30 | 57
9 40 | 35 45 ut 1933 | 37 43 |6lout] 42 [ 13 42 |08 |43 [30 8 | 47
10 x39 [43 x42 Bl 44 |17 44 |97 [ 45 | 16 46 |06 |46 |53 46 ' 38
rorar | 372 107 446 13 409 | 2 1431 |04 1432 {27 1443 56 1436 126 1424 | 31
u 37 '83 Qout 1xas | 22 39 |goqutl 40 198 | 45 | 44 42 |54 40 | 88
12 x37 | 20 38 b4 44 | 80 x40 | 89 | 44 [20out| 45 [ 60 34 127 40 | 12
13 39 |40 | x43 b5 x43 | 60 46 | 94 42 | 57 35 | 18 137147 32 | 13
i x41 |53 41 B5 46120 1 44 |270ut| 40 | 98 38 ;780ut 46 | 22
15 41 |18 x46 {6 x44 | 50 |x45 | 89 33 1 90 38 | 97 13 05
13 x40 | 60 39 17 30 ] 77 | 42 |19 | 43 188 | 46 |48 33 | 47
17 41 114 x42 %5 x45 [ 92 Ix45 [ 10 [ 41 | 20 41 | 07 45 1 86
12 |ox39 %4 3 3T 136 | 3% [ 82 7 | 25 IT | 7/ 33 | 50
) 37 | 41 74 PBout[xd3 168 |xd6 [ 28 | 45 | &3 38 | 82 9| 98,]ndg, .
20 x41 115 x43 P6 46 | 28 40 | QI 45 | 89 45 | 8l v
ToTAL 9/ | 48 424 /9 4472 ] 33 436 | 21 |4Z2b ;b8 [435 | 8b 130 | 28 355 | 21
m 36 | 60 43 BSout|x40 | 23 41 | 38 | 39 | 05 45 | 20 1
PP 36 Psout| 46 | 94 45 [24out] 42 1 00 46 |97 i
23 44 Riout|x41 | 29 45 |43out] 41 | 48 38 | 46
24 04l b 039 |24 | 45 |4aoytl 42 128 42 1 21
23 x46 80 x44 | 98 46 |0Sout] 46-1 64 [-40 | 69
26 44 95 44 138 | 41 | 01 44 | 72 42 | 30 B I A
oo T ] T ix45 8 [x44 1 10 46 | 27 @ 46 |53 - i
28 46 BS 44 119 43 | 40 45 | 08 ! |
29 x42 P6 x44 | 41 46 | 15 a1 | 21 | ;
30 40 P7 45 | 44 51 | 59 33 | 60 I ;
Torar |26 |60 431 D9 435 1 20 264 |55 1443 |58 432 125 .
$atap | 805 195 [1303 bl 1287 | 35 |1131(80 J1302 | 53 [l301 | 67 |60 (98 [ 779 | 5
oisTrter__Las VYegas, NV (Use differens columas for each pipe of diiferent weight and grade)
FIELD Rulison Cer| o.0 Lae/Poed Grade | Clase Trve o Thread Comd. | Pest | 100v-
Lease__Superior 0il Co. i 7+ 132 |PIIOJSMLS [8rd LTAC A 805 i 95
2 7" 32 | L80 |SMLS |8rd LT&C 8 11303 ! 51
veLL No. MWX #3 5 17" [ 32 1180 |SMLS '8rd LT&C T8 1287 | 35
CASING SET AT (DEPTH) 7474 4 7+ | 32 | L8O [SMLS [8rd LI&C 'B - {1131 | 89
MT, MTT OR PO NO. - 3 Ak 321180 [SMLS I8rdLT&C, ABC 1B 11302 i 53
oate August 11, 1983 s| 7+ [ 32 I)gg IsMis [8rd CT&C, ABC g 11301 1 67
- : 7 yAl 32 | 180 'SMLS |8rd LT&C, ABC :B 566 ' 54
racugo sy WM. J. Mathis /Ay hisl 7% [ 32 | N8O (SLMS | 8rd LT4C k1779 52
0 - cement baskets ~ ' _Tora. 8478.87

x = centralizers

-58-




Appendix 3

DIRECTIONAL SURVEYS
AND WELL PROXIMITY DATA.
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SFERRY-SUN INCORFPORATED | . _ PAGE 1
SURWEL GYROSCOFPIC DIRECTIONAL SURVEY '

C. E. R. CORFORATION  MWX #3 CA-LA-30103

RULISON FIELD GARFIELD COUNTY, COLORADO o 8-24-83 .
TOTAL DIRECTION ANGLE VERTICAL LATITUDE DEFARTURE VERTICAL DOG
DEPTH DEG MIN DEG MIN DEPTH FEET FEET SECTION - LEG
@ N © 9QE @ © Q. 00 0. 00 N ©.00 E 9. 6@ 0. 00

S0 N S7 36 W 0 31 S0. 00 ©. 12 N .20 W 2,08 1.03
100 N 463 30 W @ 43 100. 00 ©. 38 N .67 W 0.25 0. 42
150 N 74 30 W o 27 149. 99 . ST N 1.14 W ©.35 0.58
200 N 72 12 W 0 30 199. 99 @. 69 N 1.54 W ©.39 o 11
250 N 465 48 W o 28 '249. 99 ©. 8B4 N 1.93 W Q.47 0. 13
300 N 79 48 W o 27 299. 99 Q. 26 N 2.31 W 9.51 0. 23
30 N &L 6 W o 22 349. 99 1. @7 N 2. 64 W ©.56 0.31
400 N SB & W e 27 399. 99 1. 25 N 2.95 W @.68 0. 17
4590 N 47 30 W e 23 44%. 98 1. 47 N 324 W ©.84 0 20
SO0 N Si 18 W 9 19 4%9. 98 1. 67 N 347 W ©.99 0.14
550 N 36 30 W 0 29 549. 98 1. 87 N 366 W 1.15 ©o. 17
600 N 19 6 W ‘@ 15 S599. 98 2. 09 N 3.7 W 1.34° 0. 24
656 N 2B 18 W o 18 ° 649, 98 2.31 N 3. 88 W 1.54 0.13
700 N 16 24 W e 17 699. 98 2. 55 N 3. 98 W 1.75 .13
756 N 19 O W @ 23 749. 98 2. 82 N 4. 07 W 2.01L 0 20
800 N 17 12 W 0 a5 799. 98 3. 15 N 4. 18 W 2.31 0.07
B850 N & 0 W @ 37 849. 98 3. 60 N 4. 26 W 2. 73 0.45
900 N & 54 W 9 46 899. 97 4. 20 N 4. 33 W 3. 31 0o 30
S0 N 2 42 W 8 49 ?49. 97 4. 88 N 4. 39 W 3.97 0. 15
1600 N S 36 W © S2 999. 96 S. 62 N 4. 44 W 4. 68 0 13
195@ N 1 5S4 E @ 59 19049. 95 6. 42 N 4. 46 W S. 47 0. 34
11006 N 2 18 W @ S8 1999. 95 7.27 N 4. 47 W 630 0. 1S5
1156 N 3 12 W © SS9 1149. 24 8. 12 N 4. 51 W 7.13 0.0S
1200 N © 5S4 E 0 S4 1199. 93 8. 24 N 4. 52 W 7.93 0.21
1250 N &6 36 W 0 5S4 1249. 93 9. 72 N 4. 56 W 8. 69 0 24
1300 N 2 42 W o S2 1299. 92 - 10. 49 N 4. 63 W 9. 43 9. 14
1359 N 3 12 W Q@ 46 1349. 92 '11. 20 N 4. 66 W 10. 13 0. 20
1400 N 4 48 W 9 33 139%. 21 i1 79 N  4.70 W 10. 70 0. 37
1456 N 2 18 W @ 35 144%. 91 12. 30 N 4. 73 W 11. 19 Q. 0S
1500 N 0 24 W 9 33 1499. 91 12. 79 N 4. 75 W 11 67 0. 08
1550 N &6 36 W o 34 1549. 90 13. 28 N 4 78 W 12. 14 9. 13
1600 N 7 42 W o 34 1599. 90 13. 77 N 4. 84 W 12. 61 0. 02
1650 N 6 48 E © 30 1649. 90 14. 23 N 4. 84 W 13. 67 0. 30
1700 N O 36 W 9 37 1699 90 14. 72 N 4. 82 W 13. 55 0. 27
1750 N 19 54 W 0 25 1749. 89 - 18. 16 N 4. 89 W 13. 97 0. s2
1806 N 2 0 W @ 32 1799. 89 15. S6 N 4. 96 W 14 .35 0. 37
1850 N 8 36 W 0 38 1849. 89 16. @7 N S.o1L W 14.84 0 24
1906 N 2 S4 W 0 32 1899. 89 16. 57 N S. 06 W 15. 32 0. 23
1950 N 0 54 E o N S. 07 W 15. 76 0. 12

29 1949. 88 17. @2

[]
(=]
—

L]




SPERRY-SUN INCORFORATED PAGE 2
SURWEL 'CYROSCOFPIC DIRECTIONAL SURVEY .
C. E.R. CORFORATION MWX #3 CA-LA-30103
RULISON FIELD GARFIELD COUNTY, COLORADO _ 8-24-83
TOTAL DIRECTION ANGCLE VERTICAL LATITUDE DEFPARTURE VERTICAL DOG
DEPTH DEGC MIN DEG MIN DEPTH FEET FEET SECTION . LEG
2000 N 5 36 W @ 34 1999. 88 17. 47 N 5.09 W 16. 20 0. 20
2050 N 4 42 E o 31 2049. 88 17. 94 N S.09 W 16. 66 0. 22
2100 N 3 36 E @ 32 2099. 88 18. 4@ N S.06 W 17. 12 0. 04
2150 N 2 b E o 28 2149. 88 18. 84 N S5.04 W 17.55 0. 14
2200 N 3 48 W 9 33 2199. 87 19. 28 N S.05 W 17.98 Q. 20
2250 N 4 36 E 0 31 2249. 87 -19. 74 N 5.04 W 18. 44 0. 17
2300 N 4 S4 E % 31 2299. 87 , 20. 19 N S.9L W 18.89 0. 01
2350 N. 7 12 E ® 30 2349. 87 20. 63 N 4. 96 W . 19.33 0. 05
2400 N @ 48 E @ 23 2399. 87 21. 02 N 4. 93 W 19.714 0. 25
2450 N 11 © E ® 24 244%. 86 21. 36 N 4. 90 W 20.05 0. 14
2500 N 2 18 E o 28 2499. 86 21. 73 N 4. 85 W 20. 43 0. 19
255@ N 17 30 E 9 25 2549. 86 22..11 N 4. 79 W 20.81 0. 25
200 N B 30 E 0 24 _ 2599.856 22. 4S5 N 4. 71 W 21. 16 0. 13
2650 N 10 30 E Q0 20 24649. 86 32. 77 N 4. 66 W 21. 48 0. 14
2700 N 21 Q@ E 9 14 24699. 86 23. @1 N 4. 50 W 21. 73 0. 22
2750 N 23 42 E © 18  2749.86 23. 22 N 4. 51 W 21. 96 0. 14
2800 N 19 18 E 0 146 2799. 86 23. 45 N 4. 42 W 22.20 0. e8
‘2850 N 7 284 E o 18 284%9. 86 23. 69 N 4. 36 W 22.45 0.-13
2900 N 134 b6 E 0 16 2899. 85 23. 93 N 4. 31 W 22 469 0. 09
29S@ N 7 S4 E @ 17 2949. 85 24. 17 N 4. 27 W 22.93 0. o7
3000 N 11 48 E 0 14 2999. 85 24. 39 N 4. 23 W 23.16 0. 11
2050 N 22 24 E @ 17 3049%. 85 24. 60 N 4.16 W 23.38 0. 14 -
- 3100 N 34 S4 E 0 11 3099. 85 24. 78 N 4. 07 W 23.58 0. 22
.. 3150 N_21 18 E @ 15 3149.85 2 24.95 N 3.99 W 23. 76 0O. 17
3200 N 46 346 E @ 15 319%9. 85 25. 13 N 387 W T 23795 0. 22
325@ N 22 &6 E @ 1S 324%. 85 25. 30 N 3.7 W 24. 15 0. 21
3300 N 25 30 E o 17 3299. 85 2S. 52 N 3. 65 W 24. 37 0. 07
2350 N 45 42 E o 14 3349, 85 35. 70 N 3.3 W 24.58 0. 21
3400 N 54 30 E 0 12 3399. 85 2s5. 82 N 3.38 W 24. 72 0O.09
3450 N 23 6 E 0 16 3449. 85 3s. 98 N 3.27 W 24. 990 ©o. 28
3500 N 31 54 E 9 16 3499. 85 256. 19 N 3.16 W 35. 12 0. 08
3S56 N 27 42 E © 17  3549. 85 26. 39 N 3.04 W 35.35 8. 05
3600 N 39 48 E @ 14 3599.85 26. S8 N 2.92 W 25.56 0..15
3650 N 21 3& E e 20 364%9. 85 T 2b. 79 N 2.80 W 25. 79. @. 27
3700 N 9 S4 E o 1S 3699. 84 27. 84 N 2.73 W 26.04. O. 20
3750 N 1 36 E 0 26 374%9. 84 27.33 N 2.70 W 26.34 0. 38
3800 N 32 S4 E o 28 3799. 84 27. 89 N 2.59 W 2b6. 71 Q. 49
3850 N 24 36 E 0 29 3849. 84 28. 66 N 2.39 W 27. 11 0. 14
3900 N 29 24 E o 29 3899. 84 28. 43 N 2.20 W 27.51 0. 08
E 0 29 3949 84 28. 814 N 2.00 W 27.91 0. 66

3950 N 25 42
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SPERRY-SUN INCORPORATED : _ PAGE 3
SURWEL GYROSCOFPIC DIRECTIONAL SURVEY :

C. E. R. CORPORATION MWX #3 ' CA-LA-30103
RULISON FIELD GARFIELD COUNTY, COLORADO 8-24-83

TOTAL DIRECTION ANGLE VERTICAL LATITUDE DEPARTURE VERTICAL DOGC
DEPTH DEG MIN DEG MIN DEFTH FEET - FEET SECTION LEG
4000 N 15 24 E 0 20 3999. 83 . 29.14 N 1.87 W 28. 26 9. 33
4050 N 21 18 E 0 26 4049. 83 29. 45 N L T76 W 28.59 o.21
4100 N 20 24 E 0 23  4099. 83 29. 78 N 14644 W 28. 94 0. 10
4150 N 30 36 E 9 25 4149 82 30. 10 N 1. 49 W 29. 28 0. 16
4200 N 39 6 E 0 31 4199. 82 30. 43 N 125 W 29. &5 0. 24
4250 N 42 O E 90 30 4249, 82 30. 77 N Q.96 W 30. 04 @. 06
4300 N 24 24 E 0 32 4299. 81 31. 14 N Q.72 W 30. 45 0.32
4350 N 37 & E 0 a9 4349. 81 31.52 N .50 W 30.86 0.25
4490 N 30 24 E e 37 4399. 80 . 381.92 N .23 W 31L. 31 eo. 30
4450 N 21 12 E o 27 4449, 80 ~32. 34 N 0.3 W 31. 75 e.37
4500 N 35 6 E o 27 4499. 80 32. 68 N 0. 17 E 32. 13 9. 22
4550 N 35 12 E 9 22 43549. 79 32. 27 N @.37 E 32. 45 0. 17
44600 N 22 18 E 9 29 4599. 79 33. 30 N .54 E 32. 80 0. 30
4650 N 14 30 E ®@ 24 % 44649.79 33. 66 N Q. 67 E 33.18 e.21
4700 N 13 36 E @ 27 - 4499. 78 34. 02 N @.76 E 33.55 0. 10
4750 N 20 12 E @ 32 4749. 78 34. 43 N ©.88 E 33. 98 0.20
4800 N 9 18 E 0 26 4799. 77 34. 84 N 1.00 E 34. 40 0. 27
4850 N 16 42 E e 24 4849. 77 - 35. 19 N 1l.08 E 34. 76 0. 13
4900 N 18 6 E 0 27 4899. 77 35.54 N 1. 19 E 35.13 .10
4950 N 2 42 W 0 19 4949. 76 35.87 N 1.24 E 35. 46 0. 38
S000 N 15 36 E 0 10 4999. 76 36. 08 N 1. 85 E 35. 67 -@.33
S0S® N 15 36 E @ 13 S5049. 7S5 36. 24 N 1.30 E 35.83 0. 10
S160 N 35 30 E 0 12 S099. 7S 36. 40 N 1.38 E 36. 01 0. 15
S1S0 N 46 S4 E 0 12 S149. 75 36. 53 N 1l 49 E 36. 16 0. 08
S200 N 48 0 E o 19 S5199. 74 36. 68 N 1. .66 E 36.34 0.23
S250 N &2 0 E o 11 S249. 74 36. 81 N 1.83 E 36. 50 0. 29
S300 N SB 48 E 0 28 S299. 73 36. 95 N 2.07 E 36. 68 0. 57
S350 N 62 0 E Q@ 16  S349. 73 37. 11 N 2.35 E 36. 89 0. 40
5400 N 83 54 E o 19 S399. 73 37. 18 N 2.59 E 37.01 0. 24
S450 S 86 18 E 0 20 S449. 72 37.19 N 2.87 E 37. 06 0. 12
S50 S 61 18 E 0 19 S499. 72 37. 11 N "3.14 E 37.04 o. 28
S550 ,§ 83 24 E 9 21 SS549. 71 37. 83 N 3. 41 E 37.01 0. .24
S600 N B8 0 E 0 26 5599. 71 37.02 N 3.7S E 37. 06 0. 20
S650 N 83 30 E © 33 S649. 71 37.65 N 4 18 E 37.18 @. 25
S700 S 84 54 E o 37 S499. 70 37.06 N 4 69 E 37.27 eo.27
S750 N B81L & E e 27 S5749. 70 37. 96 N S.15 E 37.37 0. 42
S800 N 85 48 E o 38 S5799. 70 37. L1 N S. 62 E 37.51 o.38
o8BSO S 79 42 E 0 26 S849. &9 37. 10 N 6.08 E 37.58 @.48
35900 N 80 12 E 0 26 S899. &9 37. 10 N 6.45 E 37. 65 0.30
SPS@ 588 @ E 0 N b6.82 E 37.74 0. 18

25 =%49. 48 37. 12
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SPERRY-SUN INCORPORATED - PACE &
SURWEL GYROSCOFPIC DIRECTIONAL SURVEY S

C. EE R. CORPORATION MWX #3 CA-LA-30103

RULISON FIELD GARFIELD COUNTY, COLORADO . 8-24-83
TOTAL DIRECTION ANGLE VERTICAL LATITUDE DEPARTURE VERTICAL DOG
DEFTH DEG MIN DEG MIN DEPTH FEET FEET ~ SECTION LEG
5000 N &7 18 E © 23 S999. 48. 37.18 N 7.16 E 37.86 ©.3S
6050 N 67 12 E @ 24  4&049. &8 37.31 N 7.47 E 38.05 ©. 03
6100 N 40 30 E 0 28  &099. &7 37.48 N 7.81 E 38.28 0. 17
6150 S 87 30 E. 0 20 &149. &7 37.58 N 8.13 E 38. 43 0. 51
6200 S B2 42 E 0 23 6199. &b 37.55 N 8. 44 E 38. 47 ©. 12
2SO S 68 42 E @ 22  6249. &b 37.47 N 8.76 E 38.45 0. 19
6300 S 64 1B E 0 18 4299. 66 . 37.35 N 9.03 E 38.39 0. 14
63S@ S 12 30 E 0 15  &349. &5 37.19 N 9.17 E 38.25 0. 49
6400 S 28 12 E 0 16 &399. &5 36. 98 N 9.25 E 38.06 0. 14
6450 S 2 34 E 0 14  4449. b4 36.78 N 9. 31 E 37.87 ©. 23
6500 S 342 W O 18 6499 64 36. 54 N 9.30 E 37.64 0. 1S
ASS@ S 22 24 W O 21  &S49. 64 36.27 N 9.24 E 37.36 0. 23
6600 S 16 36 W @ 28 46599 63 3S.94 N 9. 12 E 37.e1 0. .25
650 S 26 24 W O 25 ° 6b49. 63 35.58 N 8.98 E 36. 63 0. 18
6700 S 15 12 W O 246 - 6699. 63 35.23 N 8.85 E 36.27 @.17
6750 S 31 O W O 24 K749 62 34. 90 N 8. .71 E 35.92 0. 24
4800 S 25 30 W 0 25 &799. 62 34.59 N 8.54 E 35.58 Q. 89
6850 S 29 S4 W 0O 25 4849. &1 34. 27 N 8.37 E 35.23 0. 06"
69060 S 24 24 W 0O 20  6899. &1 33. 98 N 8. 22 E 34.92 Q. 18
6950 S5 33 O W © 18 6949 61 33.73 N 8.09 E 34.65 0. 12
7000 S 72 18 W @ 184  &999. &0 33.59 N 7.92 E 34.48 0. 38
7050 N 45 24 W 09 15 .7049. &0 33. 64 N 7.7S E 34.50 0. S0
7100 N 34 36.W O 1S 7099.S9 = 33.80 N 7. 61 E 34.63 ©. @9
71S0 N 34 42 W © 25  7149. 59 34. 04 N 7.44 E 34.84 0.33
7200 N 61 24 W O 30 7199. 59 34.30 N 7.1S E 35. 83 0. 45
725@ N 74 18 W O 14  7249. S8 34.43 N & 86 E 35.11 0. S&
7300 N B2 36 W O N 6. 62 E 3510 ©. 22

20 7299. S8 34. 48

THE DOGLEG SEVERITY IS IN DEGREES FPER ONE HUNDRED FEET.
THE VERTICAL SECTION WAS COMPUTED ALONG N 1@ S2 E

EASED UPON MINIMUM CURVATURE TYPE CALCULATIONS. THE BOTTOM HOLE
DISFLACEMENT IS 3S. 10 FEET, IN THE DIRECTION OF N 10 52 E
EQOTTOM HOLE DISPLACEMENT IS RELATIVE TO WELLHEAD.

VERTICAL SECTION IS RELATIVE TO WELLHEAD.
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NL SPERRY -SUN A
INCORPORATED u5§35

SCAN DOWN WELL NAME SUPERIOR QOIL MWX 1

NO WELLS HAVE BEEN EXTRAPOLATED S
CUST. C.E.R CORPORATION - : REF. IS. SUPERIOR OIL MWX 1,2,3
JOB. NO.SU311804, 11805, CALA30103 ' DATE. 6-22,24-82 & 9-24-83
START MD. = 0 FULL DEPTH SCAN.
' SCALE IS 25 FEET/INCH ' , - SCAN RAD. LIMIT = 250

COURSE LENGTH = 100 ' RXIS IS TRUE NORTH
: DEPTH VALUES ON WELLS PLOTTED ARE
MEASURED DEPTHS DOWN WELL NRAME SUPERIGR OIL MWX 1
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NL SPERRY -SUN A
INCORPORATED w%%?i

SCAN DOWN WELL NAME SUPERIOR OIL MWX 2

N NO WELLS HAVE BEEN EXTRAPOLATED 3

CUST. C.E.R CORPORATION REF. IS. SUPERIOR OIL MWX 1,2,3
JGB. NOJ.SU311804, 11805, CALR30103 ORTE. 6-22,24-82 ‘& 9-24-83
START MO. = O . . FULL DEPTH SCAN.

SCALE IS 25 FEET/INCH SCAN RAD. LIMIT = 250
COURSE LENGTH = 100 AXIS IS TRUE NORTH

» DEPTH VALUES ON WELLS PLOTTED ARE
MEASURED DEPTHS DOWN WELL NAME SUPERIOR OIL MWX 2




NL SPERRY-SUN A
. N
| INCORPORATED H%E
SCAN DOWN WELL NAME SUPERIOR OIL MWX 3

NG WELLS HAVE BEEN EXTRAPOLRATED 5
CusST. C.E.R CORPORATION REF. IS. SUPERIOR OIL MWX 1,2,3
J8B. NOG. SU311804, 11805, CALA30103 . ' DATE. 6-22, 24-82 & 9-24-83
START MD. = 0 FULL DEPTH SCAN.
SCALE IS 25 FEET/INCH .. SCAN RAD. LIMIT = 250
CBURSE LENGTH = 100 AXIS IS TRUE NORTH

DEPTH VALUES ON WELLS PLOTTED ARE
MEASURED OEPTHS DOWN WELL NAME SUPERIGR OIL MWX 3
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A PETROLANE COMPANY

REPORT
of
SUB-SURFACE
" DIRECTIONAL
SURVEY

CER CORPORATION

)

. COMPANY

MWX NO. 3

WELL NAME

CAPFIELD COUNTY, COLORADO

LOCATION
JOB NUMBER o TYPE OF SURVEY
RM883 A1679 GYRO

SURVEY BY
IRVIN MCFALL

DATE
16-SEP-83

OFFICE -71-
RM 410
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CER CORPORATICON

WELL NAMEES MWX NO. 3
LLOCATION: GARFIELD COUNTY,
FILE MD.: A2-343 FF NO. 14
RUN DATE: 10-5EP-83

JOE NO.: RM2233 A1677

TYFPE: SEEKER GOYRO SURVEY
SHURVEYDR: IRVIN MCFALL
LATITUDE: 39.52
COMFUITER DPERATNRS
TOOL NO.: EWO108
FIELDt RULISON

DD11HO12.010

COLORANOD

ANN HEBERLEIN |

RADIUS OF

SEEMER SURVEY

Bﬂ‘f Dthﬁatijlquﬁfﬂ&&’ s n‘-m.,

idﬁi

8P,

53T

RECNRD d#‘éURUéV"""

'CURVATURE METHOD

A ]




CER CORPORATION SEEKER SURVEY : _ ‘ COMPUTATION FAGE NO., 1
WEILL NAMES MWX NO. 3 , TIME DATE '
LOCATION? GARFIELD COUNTY, COLORADD 7777 R V¥ 46_,_9 “15-cep-g3 7 7 7T,
L A . L . o TRUE e e R
MEASIIRED ORIFT DRIFYT COURSE VERTICAL VERTICAL RECTANGUIL AR OOGILEG
DEPTH ANGL.E DIRECTION LENGTH DEPTH SECTION COORDINATES - SEVERITY
FEET n M 0 M FEET Feev. .. Feevy ~ ~~ _ _FEET DG/ 100FT
0.00 0 0 o o0 0.0 0.00 0.00 0.00 0.00 0.00
100. 00 0 32 N 71 40 W 100.0 100. 00 0.05 0.15 N 0.45 W 0.54
200. 00 0 21 N 65 St W 100.0 200,00 T 7018 T 0.43 N .18 W o188
300.00 0 238 N 67 42 W 100.0 . 299.99 0.32 0.72 N 1.66 W 0.12
400.00 0 25 N &0 24 W 100.0 39%.97 0.51 1.07 N 2.5 W 0.03
S00.00 0 14 N SO 12 W 100.0 499.99 0.74 1.41 N 3.06 U 0.20
&00, 00 0 20 N4 8 W 100.0 ' 599,99 1.00 1.75 N 3.44 W 0.11
700.00 017 N2054 4 100.0 899.98 7 Tr.a0 T T SiaaNTTTTRLIA M T T .14
200. 00 0 29 N 338 W 100.0 799.98 2.02 2.89 N 3.87 W 0.22 :
900.00 047 N10S3W_  100.0 899,98 3.07 3.9 N _ 4.03W  0.31
1000. 00 051 N 415U 100.0 . 999.97 4,43 5.43 N 4,22 W 0.12
1100.00 0. 52 N 047E 100. 0 ¥y 1099 95 fﬁ 5.90 .. b6.98N 4,27 W 0.07 .
1200. 00 0 55 N 9539f“ 100;01&& 1u992941 Lm7.39~~«-u1,e.49 N T 4.40 U 0.146 .
1300,00 0 50 N 4S3'E 100.0; 299,93 » 8.87 t flo 02 N 4.47 W 0.24
1400, 00 032 N S49'W 100, om 139992 & ‘i{ 110,08 11.22 N 4.47 W 0,32
. u...m.w.\....»...m.n A ‘ ¥, Fisa v : ’ oo T
1500.00 0 20 N 419 U 100.0 1499 P2 INANE 194 90 12.11 N 4,55 W 0.03
1£00.00 0 26 N 259 W 100.0 1599.92 11.6% 12,94 N 4,65 W 0.02
1700.00 039 N 612HW  100.0 1699.91 12.60 - 13.89 N 4.77 W 0.22
1800, 00 0 44 N 2 3E 100.0  1799.90 13.77 15.10 N 4.83 W 0.13
_..1900.00 032 N134W 1000, 1899.90 14,83 16,21 N ___ 4.95W__  0.25
'2000. 00 0 31 N S 31 W 100.0 1999.89%9 15.69 17.12 N 5.10 W 0.083 S
2100.00 0 32 N 0 5u 100.0 2099.89 16,99 18.06 N 5.15 W 0.0S :
2200. 00 0 28 N 219 W 100.0 2199.88 = 17.46 i8.95 N 516 W 0. 04
2300.00 0 31 N 13 47 E 100.0 2299.68 18,35 19.84 N 5.08 W 0.15 .
‘ 2400, 00 028 N 725E  100.0  2399.88 19,23 20,70 N 4.9t W 0.07
2500, 00 "0 27 N16 9E 100.0  2499.87 20.05 21.50 N 4,75 W 0.07
2400. 00 013 N1? 9E 100.0 259%.87 20,64 22,07 N 45T W 0.28
T 2700.00° 013 N2043 E TT100.0 T 2699.87 T 21,0277 T 22,43 N 4.4 0 “0.01 .
. 2800, 00 0 23 N 34 21 E 100.0 2799.67 21.53 22.90 N 4,19 W 0.19
2900. 00 017 N 1t S0W 100.0  289%.87 0 22.12 23,47 N ____ 4.024W_ 0,23

-e L.




WELL MAME: MWX NO. 3 i

: TIME DATE,
ILOCATIONt GARFIELD COUNTY, COLORADO - -

! . . e e (6186529 1S-SEP- 3'3

'
i

5 . o ~ TRUE B .
§ MEASURED  DRIFT ORIFT COUIRSE  VERTICAL  VERTICAL RECTANGUL AR DOGLEG
DEPTH ANGLE DIRECTION LENGTH "DEPTH SECTION COORDINATES SEVERITY
FEET D M n M FEET FEET  FEET FEET 0G/100FT
2000. 00 0 14 N 65 E " 100.0 2999.87 22.58 23.93 N 4.00 W 0.07
23100. 00 0 14 N27 2E 100.0 3099.87 22,99 24.33 N 3.88 W 0.08
3200,00 0 20 M38 2E 100,0 3199.86 23.47 24.76 N 3.41 W 0.13
3300, 00 o 7 N 40 34 E 100.0 3299.86 23.84 25.08 N 3.34 W 0.22
3400.00 0 13 N 35 27 E 100.0 3379.86 24,11 25,3t N 3.16 W 0.09
3500. 00 016 N3t 2E 100.0 3499. 8¢ 24,51 25.68 N 2.92 W 0.04
3400.00 012 N 4?2 10 E 100.0  3599.86 24,89 26,00 N 2,65 W 0.10
3700, 00 0 16 N 7 29 E 100.0 3699.66 25.28 26.36 N 2.45 W 0.18
3800.00 0 28 N 33 33 E 100.0 3797.84 25.92 26.97 N 2.23 W 0.24
3900. 00 0 29 N37 2E_ 100.0 _ 3899.85  26.70 _ 27.66 N 1.74 W 0,03
4000,00 0 27 N 30 30 E 1oo;o .3999.865 27.46 28.34 M 1.28 W 0.0
4100. 00 028 N 24,15“E too 0y &“ym 9gesi 23 26 .. 29.08 N 0.90 W 0.05
4200, 00 0 32 N 44{5575 i00;0Xa ¥R 4199; 84l 29—09~J’%r*}?9 .82 N 0.39 W D.20
4200, 00 0 30 N 337 51! 100.0} t4297 84 29.91 20,53 N 0.20 € 0.11
4400.00 »o 30 N 37 4?3“5;&“&1‘02 OVL 9?.84 «K:d{lso 72, R 31.25 N 073 E_ . 0.0S5:
4500, 00 0 29 N 19 24 E 100.0 4499 =t SRLLL B TR Y 31.99 N 1.15 E 0.18
4500, 00 0 283 N 27 14 E 100.0 4599,83 . 32.3%5 32.76 N 1.43 E 0.07
4700.00 o 21 N 13 40 E 100.0 44699.83 33.08 - 23.44 N 1.74 E 0.15
4300.00 0 31 N 14 51 E 100.0 4799.62 33.€65 34.20 N 1.93 € T 0.17
. 4900.00 0 14 N & &E__ 100,00, 4899.82 34,52 == 34,86 N 2.02E__ _ 0.31
5000.00 018 N 20 33 E 100.0 4999.82 34,99 35,32 N 2.11 E 0.12
5100, 00 o 11 N S0 28 E 100.0 5099.62 35.39 35.68 N 2.37 E 0.17
5200, 00 ‘0 18 N 43 9% E i00. o” T s5199.82° 2 35.75 35.97 N 2.69 E 0.12
5300. 00 016 "N72 35 E 100, 0 5299.62 36.0% 3.23 N 3.11 € 0.1%5
S5400. 00 0 21 N 81 10 E 100.0  S399.681  36.33 36,36 N 3.65FE 0,10 -
5500.00 0 32 S &3 9 F 100.0 5499.81 36.37 3..24 N 4.43 E 0.33
3600.00 0 27 N 83 47 E 100.0 5599.31 36,33~ 3.08N = S.27E  0.78
"&700.00 03377 N80 13 E7TT100.0 7T 8699807 T T TALE? T T T3k 18 N 613 E 0.11
5800.00 0 26 S 84 47 E 100.0 579%.80 36.88 36.22 N 7.00 E 0.17
5900. 00 0 25 N &4 SO E 100.0  5899.80 37.04 B.22 N 7.7SE___0.08




-
CER CORPORATION SEEKER SURVEY : : . COMFUVATION PAGE NO. 3
WELL NAME: MWX ND. 3 o ... v DATE
LOCATION: GARFIELD COUNTY, COLORADD 14846229 15-GEP-83
’ ' TRL|E .. - - . . . . .
MEASLIRED DRIFT. " DRIFT COURSE  VERTICAL VERTICAL. RECTANGULAR © sLEG
, DEPTH ANGLE ©  DIRECTION LENGTH DEFTH SECTION COORDINATESES SEVERITY
FEET oD M D M FEET FEET FEET - FEET . DB/10OFT
£000.00 021 N 69 28 E 100.0 £999.79 a7.32 36.37 N 8.42 E T 0.13
6100,00 O 24 . N4 I8 E 100.0 &09%.79 37,70 36,63 N - 9.02 E T0, 06
£200.00 022 87257E 100.0 &199.79 37.69 © 36.68 N 9.49 E C0.29
6300, 00 0 10 S 47 13 E 100,00 629%.79 37.82 36.51 N 10.14 E 0.20
&£400.00 012 S 16 24 E 100,00 FY9.79  37.62 BL.Z6 N 10,37 E 0.17
46500, 00 0 14 §25 5 W 100.0 6499.79 37.23 35.87 N 10.34 E 0.4
&£00. 00 0 22 S 14 237 W 100,0 4599.78 36,70  IS.34 N 10,15 E 015
4700, 00 0 21 S 26 44 W 100.0 £699.78 3,05 24.75 N 2.90 E 0.07 -
6800, 00 0 23 S 37 46 W 100.0 $799.78 - 35,43 34.19 N 2.55 ¢ 0.08
6900, 00 019 S2341 W - 100.0  6399.78  34.84 = 33.66 N 9.23E 0.12
7000, 00 . 012 S 75 35 W 100.0 6999,.78 34.49 33.37 N £6.90 E 0.25
7100,00 09 N 30 360 100;05p;“ 709778 ]i y ,34.57  __ 33.54 N 8.50 E 0.33
7200. 00 026 N S0i32{W 100, 0if¢ ¥ 7199¢77 d  aay974ih:34.04 N 8.07 E 0.17
7300.00 0 15 M 83~54'w 1OOJD€!%,7292 77 . % 35.06 234,25 N 7.51 E 0,29
7350.00 0 16 S79%9. W .. 50.0 k& 744.:77~¢ 14 99 134,23 N 7.27 E 0.12
- . ‘Ju_..m«_ IRt | j /b' s J W j) i& l ¥ ! - ’ e ’
VR PR AN T L
FINAL CLOSURE - DIRECTION: N 11 DEGS $7? MINS 18 SECS E
DISTANCES 24,99 FEET
- - - 4 —_— - - —_—— — ———r — ——

.gL-



PROXIMITY OF MwX-2 TO MWwX-1

Depth Feet Depth Foet
200 135 4,200 145
400 135 4,400 143
600 136 . 4,600 140
800 137 4,800 136

1,000 137 5,000 132

1,200 138 5.200 128

1,400 138 5,400 124

1,600 138 5,600 120

1,800 138 5,800 116

2,000 139 6,000 113

2,200 139 8,200 109

2,400 140 6,400 107

2,600 141 6,600 106

2,800 141 6,800 104

3,000 142 7,000 105

3,200 143 7,200 106

3,400 144 7,400 106

3,600 145 7,600 108

3,800 - 146 7,800 111

4,000 146 8,000 117

8,200 128
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A PETROLANE COMPANY

REPORT

of
SUB-SURFACE
DIRECTIONAL
-SURVEY

CER CORPORATION
. COMPANY

MWX NO. 1 & 3
WELL NAME

GARFIELD COUNTY, COLORADO

LOCATION
JOB NUMBER . TYPE OF SURVEY DATE
PROXIMITY REPORT 23 ~JAN-84
SURVEY BY OFFICE tu77.

RM 410
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'nh(tULATth'mF‘LEAﬁf DISTANCE
FETWEEN WELLS

WELL 1 === CER CORPORATION &~ 7~ 77777 7 “”"“”%?'
FILE 250 WELL NAME: MWX NO. 1
LOCATION: GARFIELD COUNTY, COLORADD .
COORDINATESS u‘iﬁi‘ o.00 TER = 8374, T T

ERRY-SUN GYRD

l
VELL 2 - CER CORFORATION ) :
FILE 348 WELL NAME:'ﬂwX"NﬁT'E_“T“"””“‘m""‘”
LOCATION: GARFIELD COUNTY, COLODRADD
COORDINATES: " 11&.15 N 107.26 W KB = G377,

SEEFER SURVEY

——— cnyiom e b s

WELL 1 (Mwx-\) O,
VELL = (mwk-3) 0.

“Wiipstéck B

. MERSURED  TVD 1 A PETROLANE COMPAY
VEFTH  REF ELEV . N5 EW

WELL 1 ONMX—D 0,00 ~S5374.00 Q.00 . 0. 00

!
OIETANCE BETHEEN r“INTJ IJ ?ﬁ:lb FT

'T'NELL'E:(K“Nx-ga 0007 SEETIO0 T T1AUISN 107.26 W

|

i

|

{

'

i

'

i
\ —_—

- ———— —_——— _i_ ——— —_— -

|




0,00

50,00

100,00
150,00
SO0 .00
250,00
200, 00
350,00
400 . 00
450,00
T R00. 00
550,00
LOO, OO0
LS50, 00
700, 00
750,00
SO0, 00
S50, 00
200, OO0

90, 00

1000, G0
1050, Q0

'1100 nu"w

1450, 00
1500, O
1850, 00
14040, 00

145000
TLT700, 00

1750, Q0
1200, 00

31 Su uﬁ"“"

STATTON ON WELL 1 TRy T

VO

REF ELEY

~R574.00

~5324.60 ‘":

5274.00
~5274. 00
-5174.Q0

C-S124.00

-5074, 00

~-5024.00

497400
~3724. 00

~4574.00

—-43z24, 00
-4774.00
—-4724.00
- Q6748 Q0
-34£24.00

L L4s74.00

=452, 00
84474, 00
-4424,.00
~4374.00
-3324.00

—4274.00

~4224.00
~4174.00
-4124.00
—4074.00

—4ﬂi¢ nn

~'474 00

TCALCULATION OF LEAST DISTAMCE
BETWEEN WELLS

DISTANCE
———————————————————————————————————————————————————————————— DETWEEN
e EM o Mp o TVD ___HS EW : STATIONG

0,00 0,00  -8379,00 116,15 N 107,26 U 153,18

U'l'
<

—
400
mim

5 0.0 W T o0 00 =527%.00 116.30 N 167.71 W 164,50
o 013 W 100.00 -5277.00 114,30 N 107.71 W 156, &5
S 0.2 4 200,00  -5179.00 116,93 N 103.44 U : 1465, 44
g O 57 07T T 000000 5179, 00 116.53 M 108.44 W : 159, 2¢.
5 0.4&6 W 300,00 -5079.01 116.87 N =~ 109,12 W 166,06
m,_ﬁ 0.49 W 300,00 -5079.01 116.87 N 107,12 W 140.0C -
.60 3 0,46 W 400.00  -4977.01 117.22 N 107.34 W ' 166.94
S 0.49 W 400.00  —4979.01 117.22 N 107.64 U 160, 90
5 0.57 w S00.00  -4379,01 117.56 N 110,32 W 167,55
3 0.63 500,00  ~487%.01 117.564 N 110.232 U 141,57
) 117.70 N 110,70 W 163,32

l

117,90 N 110,70 W 162,306
“i18,37 N 111.00 W 149.01
18,37 N 111.00 W 163.01

600,00 -4777.01
&ﬂsf g s
“Wi'i}ﬂ?‘gt 3574 : "‘, 19,04 N _111.15 U _ 149,47

LT 19;04 N 111,15 W 163,87

2
0.07 SAHE BGLANELRRHYIY G > 20.14 N 111.29 W 170,83
: 900,00 ~4477, Oa“"m“1£Qg14 N 111.29 W 144, 9L
1000.00  -4377.03 121.58 N 111.43
.13 E 1000, OO -4379.03

E 121.58 N 111.43
0.23 E 1160.00 —4279.04

144,24
173,35

e s D0 0N N D

i

P

. B L ’ is
SN NN N D DD DL R R R

D

oy
o’

.
i

i

00 NN
i

-‘
R L RN

-

-

oo ) H .
";'f‘;l!-\'l—.uﬂ—ihﬁ”h‘;oﬂﬁ‘—.rﬁtﬁh‘-.H'-.;I-.Mt-b.-.—st-‘
. L] » B H - L]

-

123.10 N 111,53
0,28 E : “1100.00 -4279.04 123.10 N 111.53
0,30 E 1200,00° -4172.0b6
E

124.65 N 111.4646 .
). 34 1200, 00 -4179.06 124.65 N 111,64

167.57
174,67
143, 95

LR TORLRY

BT GTEIE T U Ba0000 T T -4079.07 T 126013 N 111.73 175.9z
& 0.37 E 1300.00  -4079.07 126,18 N 111.73 170.1%
E ,

0.35 1400.00  -3979.00 127.33 N 111.73 176,75

TTTUTAVEATE T T 1400000 T <E979.08 7 127.38 N 111.73 171.04
0.33 E 1500,00  -3379.03 123,27 N 111.81 177.54

0.40 E - 1500, 00 —$97?.08 128.27 N 111.81
TOUASTET T T 1E0000T 377908 1Z9.10 N 111.91
0.591 E 1400, 00 —~2777.08 122.10 N 111.91

171.90
175. 55
172,74

0.55 E 1700,00  -3679,07 130,05 N 112.05 179,24
TTTTRMEFETT 17000007 -3479.09 130,05 N 112,05 173.45

0,65 E 1500,00 ~357%. 10
0,73 E 1800.00 =357%.10 131.26 N 112,09

131.26 N 112.07 180,27

~174.74&

RN UE GO A R i

i
B e S,
L0 N N

b3
.

0.85 E 1900.00 -3377.10 132,37 N 112.2}%
0.93 F 1200, 00 —~348477.10 T132.37 N 112.21

181,35

Tzt s EnEEEiEs T

172.10

175.94
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L3250, 00
2000, Q0
2050, 00
2100, 00
2150, 00
2200, 00
2750, GO0
5vnu 00

*4nn 00
2450, OO
2500, 00
PEEO . Q0
2L00, O0
250,00
2700, 00
T2750.00
CR2800.00
2E50, 00
T2R00, 00
2950, 00
2000, 00
C O30S0, 00
100, 00
2150.00
[200, OO
2250.,.00
IO, 00
IS0, 00
400, 00
3450, 00
3E00, 00
23950,00
200, 00
3650,00
3700, 00
3750,00
T 3800, 00
350, 00
2200, OO0

TS0, 00 7

404010, OO0
4050, 00

410000

4150, 00
4200, 00

4250, 007

473500, OO

4.00
74.01

~3174.01
--1 4,01

23.01

~'7/4 (H

2724.01
—-2674,01
—2424.01

24.01
~2274.01
2224.01
~2174.02
~2124.,02
~2074,02

e

~TO24.02 T

=1974,0%

~15924 .02
T-1E74.07
~1524.02

~-1774.02
-1724.02

~14674.02

—-1428.072

~-1574.03
~-1524.03
—-1474.03

~14:24.03

-1374.03
-1324.04

~1274.04 T

~1224.04
-1174.04

S1124.0477

~1074.04

2 DD SR

-2074.01

.
.

.
(OO ]

!-'-' -

. |

2000, 00

OO0, 00T

2100.00
’1nn 00

200,00

Rzuu.uu
2300, 00

230000 T

2400, 00
JA}(N) Q0

“:Snu(ﬂj'—

2500.00
2600, 060

- ffé.l)() :-CN:)" .—-—.__'27 7‘.7:--1 3—__

2700,00

©2700.00
TrEon. 00

2800.00
2900.00

Z000.00

I “irsm

1) ll‘)l) 00

?X‘W.? aﬁi«ii»ﬁ&

Wh i

TI2579013

'—4179.11

~3172.11
~307%.12
-5079.12
~2279.12
=2977.12
-5 0 lx
ﬂﬁ7/ 1&
-2777.13

~2679.173

C-2679.17

)

i t !
b ki et Pk gt ek guh fouh et b e | ek e b e

w 00 00 LY GO0 L L0y LD Ll L

112,36

H

182,37

ll-| -.:'(.-
112.41
112.41

W
W
v

176.74,
183,37
177,54

112,42
112.42
112,34

184,27
176, 9%
185, l7
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CALCULATION OF LEAST DISTANCE
: BETWEEN WELLS

DISTANCE BETWEEN POINTS I5

179,68 FY

S — e
&
-_— C e e rma- . -y e e ame e ——— { . —— e — c
WELL 1 ~-- CER CORPORATION | SPERRY-SUN GYRO
FILE 349 WELL. NAMEI MWX NO.2
e _LOCATION: GARFIELD COUNTY. COLORADD . -
COORDINATESS 0.00 0.00 KB = S5374.
|
_MELL 2 --- CER CORPNRATION . SEEKER_SURVEY
"FILE™ 348 WEILL NAME} MWX NO. 3
LOCATION: GARFIELD COUNTY, COLORADO
L . COORDINATEST  176.69 N 16.05 € _KB = %5379, _
T T T T T T RANGE. OF NEASURED UEPTH T
THELL T (NWA-3) o, [hTd fio J! oaﬂs(t man HINTERVAL AE B T
I Wﬁibé?fﬁi’fi? W
NEASURED TVD\i A PETROLANE COMINNY
. _DEPTH__ RKB#1 NS _EW i R i _
WELL 1 (N“uXr 0.00 0.00 0,00 0.00
TWELL 2 (N\lul‘ "0.00 —51.00 178.89 N 16.05 E

; —— ——————— - —- e ———
i
i
{
-
e mma o emmem e a)eemes - —— ——— e i ————e m——e— — _— ——— e o e <ram — - - —————— e
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.98-

1850.00 T

CLOSEST STATION ON WELL 2 (Mui-3) OISTANC
_______________________________________________________________________________________________________________ BE TWEEN
. wono NS EW ___ MD TVD NS EW STATION .
RKB #1 RKB #1
0.00 0.00 0.00 0.00 %, 00 178.89 N 16.05 F 179. ¢4
"S0.00 7 0.00 N 0147w 100, 00 95,00 179.04 N T15.40°E {85.2
100,00 0.02 N 0.43 W 100.00 95,00 179.04 N 15.60 E 179.8
150. 00 0,06 N 0.72 W 200. 00 195. 00 179.32 N 14.87 € 185.4
200,007 OGN 161 W 700.00 195.00 179.32 N 14.87 E 179.9
250,00 0.13 N 1.27 W 300. 00 294.9% 179.61 N 14.19 E 185.6
300. 00 0.16 N 1.55 W %00.00 294,99 172,61 N 14,19 E __ 180.2
349,997 T TOMY NT TTTT1L82WT T T 400,067 394,99 179.96 N 13.47 E 185.9
399.99 0.21 N 2.06 W 400,00 394,99 179.94 N 13.47 E 180, 4
449.9% 0.16 N 2.25 W 500.00  494.9%  180.30 N 12.99 E _ _186.2
‘499:99”“‘“‘“6’69‘N 2.39°W 500,00 494,99 180,30 N 12.99 E 160, 9
549.99 g «B1 : 600 oo 594,99 180.44 N 12.61 E 186.7
S599.99 0 ;&3 é;eg‘mglm ,g - 180.64 N 12,61 E 181.4
649,99 QF' vz 694 L i181. 1L N TT12.30E 137.3
699,99 0\2} S 2.80 zgg,‘ ag,s«s 16111 N 12.31 E 162.0
749.9% S — E ,’I (Q)u MY 181,78 N 12,16 E 88,1
799.99 0,33 3 2785 eoo oo 794 98’ 181.78 N 12,16 F 182.¢
649,99 0.33 8§ 2.89 W 00TIONE COMIB54  9a 162.83 N 12.02 E 189.2
899,99 0.32 s 2.93 W 900,00 894.96 162,838 N 12.02 E 183, ¢
949.99 7 03978 TTTT2.96 W T 1000.00 T T 994,97 184,32 N 11.83 E T 90,6
999.9% L 0.46 S .00 W 1000, 00 994,97 164.32 N 11.83 € 165.4
1049,.99 0.50 3 3.04 W __1100,00 1094,96  185.R4 N 11.78 E 192.2
1099.997 T T 0.58 § .09 W 1100.00  1094.9&4  185.64 N 11.78 E 167.¢
1147.99 0.62 S 3.19 W . 1200, 00 1194.94 187.3% N 11.65 E 193.6
1199.99 0.646 S 3.29 W 1200.00 1194.94 187.39 N 11.45 F 1538.7
1249.9% T TOLe7T ST 387 W T TTT1200.007 T T 1294,93 077 183,92 N T 11.53 E T195.4
1299.9% 0.64 S J3.446 W 1300, 00 1294,93 168.92 N 11.58 E 190.2
1349.99 0.62 3 3.57 W 1400, 00 1374.92 190.12 N 11.58 € 196.5
1299.99 0SB S T 3,64 W T 1400.00 T TT1394.92 7 7190012 N TT11.88 £ T1910%
1449 ,99 0.42 3 3.71 MW 1500, 00 1494.92 191.01 N 11.50 E 197.2
1499.99 0.30 & .79 W 1500. 00 1494.92 191.01 N 11.50 € 191.9
1549.99 7 T 0.17 37T R86 WTTTTTTTTH4G0,00 T 159492 T i91.B4TNT T T 40 ET T TTTN9T.7
1599.9% 0.04 S 3.94 W 1600, 00 1594, 92 191.84 N 11.40 E . 192.8
164%,99 0.10 N 4.02 W 1700.00 1694.91 192.79 N 11.26 € 158. 4
1499.99 O TNTTT T 409 W 700,00 T T TYEYR 9T 192079 N 11.26 E T193.72
1749.99 0.35 N 4.1¢ W 1300.00 1794.90 194.00 N 11.22 E 192.3
1799.99 0.48 N 4,22 W 1800.00 1794.90 194.00 N 11.22 £ 194.2
1849.99 705N 4,25 W 900,00 1&94.907 195011 N 1110 Z00.2 -
16899, 9% 0.70 N 4.26 W 1900, 00 1894.90 195.11 N 11.10 E 195.0

Q.00

50,00

100,00
150.00

200,00 7

250. 00
200. 00

1 350.00 7

400.00

450.00 -
L B00.007TTT

550.00

&00,. 00
T A50,00°

700,00
750,00

£00,00 7

350,00
200,00

950. 00

1000, 00
1050.00

i100.007"

1130.00
1200,00
1250.00
1300, 00
1350.00
1400.00
£1450.00
1500, 00

U550.00 77

1400, 00
1650.00

1700.00 7

1750.00
1500.00

1900.00

CALCULATION OF LEAST DISTANCE

BETWEEN WELLS




1950.00

2000.00
2050. 00

@ 2100, 00

P 2150.00

2200,00
2230.00

2300.00

2350.00
. 2400,00
2450.00
2500, 00
2550.00

2600.00

2650.00
2700,00

2750.00

2800.00
2850, 00

2900.00

2950.00
3000.00

3050.00

3100, 00
3150.00-

3200.00

3250.00
3200.00

3350,00

3400.00
3450.00

3500,00

3550.00
600,00

34650,.00

- R700,00
3750.00
2800 . 00
350,00
3200, 00

3950,00 7

4000, 00
4050.00

4100.00

4150.00
4200.00

4250,00

4300. 00

) i
1949.99 . 0.75 N 4.27 W 2000, 00 1974.89 196,02 N 10,95 E 200.9
1999.99 0.80 N 4.723 W 2000, 00 1994.8% 196,02 N 10.95 E 195.8
2049.99 0.85 N 4.29 W 2100.00 2094.89 194.95 N 1 10.90 E 201.7
—_2099,99 0.71 N 4.29 M 2100.00_ 2094,89 196,95 N__ 10,90 E_____ 19b.¢
T 2149.97 0.93 N 4.26 W 2200, 00 2194.89 197.285 N 10.89 E 202.4
2199.9% 1.02 N 4.27 W 2200, 00 2194.89 197.85 N 10.89 E 197.4
2249,99 __ 1.07 N 4.29 W 2300, 00 2274.88 193.73 N 10,97 E 203.2
2299.99 1.07 N 4.29 W 2300, 00 2294.88 198.73 N 10.97 E 198.3
349.99 1.08 N 4.26 W 2400.00 2394,533 199.60 N 11.14 E 204, 1
. 2399, 99 1.07 N 4.22 W 2400,00__ 2394.€3 199,60 N__ 11,18 E_______199.1
2449.99 1.07 N 4.21 W 2500. 00 2474.83 200,40 N 11.20 E 204.9
2499.99 1.08 N 4.21 W 2500.00 2494.88 200.40 N 11.30 € 199.9
2549.99 1.08 N~ 4,20 W .2500. 00 2374.87 200,96 N 11.43 € —_205.4
2599.99 1.07 N 4.21 W 2600,00 2594.87 200.96 N 11.48 E 00,5
2649.99 1.07 N 4,22 W 2700, 00 2694.37 201.45 N 11.66 E 205.9.
2699,99 106N 4,22 W 2700,00 _  2694.87 201.45 N 1165 E_  201.0
2749.99 1.06 N 4.21 W 2300, 00 2794.87 201.92 N 11.91 E 206.4
2799.99 1.04 N 4.23 W 2800, 00 2794.87 201.92 N 11.91 E 201.5
2849.99 1.04 N 4.25 W 2900,00 _ 7894.87 202,49 N 12,07 € 207.0
2899.9% 1.01 N 4.25 W 2900.00  2394.87 202.49 N 12.07 E 202. 7,
294%.99 0. gPSN 26 W 3000 90 2994. e7 202,95 N 12.09 E 207.5,
2999.99 0-;&'.& i!’g Stn Pt tAafley, 202,95 N 12,07 € 202,7
3049.99 0. R% 473 3094 u:; 203.53 N 12,28 € 208, 1
3099.99 0. 948N . 4.37° g‘ 9,975;, 203.58 N 12.23 € 203.3
3145.99 0.54 W‘r“ l A8 200,00 N 12.56.E_____ z08.6
3199.99 0.90 ﬂ( 31?4 867" 204,01 N 12.56 E 203.49
3249,99 0.90 N 4 59 W 3300, ud“fcc 294.87  204.33 N 12.82 E 209, 0
3299,99 0.0 N ___ 4.63 W ___ ___ 3300,00 e 3294.87 204,33 N __ 12,82 E_ . 204,2
3349.99 0.20 N 7 4,43 W 13400.00  3394.87 204.57 N 13.01 E 209.3
3399.99 o 95 N .76 W 3400. 00 3394.87 204.57 N 13.01 E 204, 4
_3449.9% 0.97 N 4.74 W__ ._3%00,00 3494.87 __ 204.93 N 13.24 € 209, 4
T2499.99 0.97 N 4,70 W 3500, 00 3494.87 204,93 N - 13.24 E 204.€
3549.99 0.96 N 4.65 U 3600, 00 3594.56 205.26 N 13.52 E 209.9
3599.9 0.95 N 4.51 W 3400.00 3594.86 203,26 N 13.52 E 208,01
3649.99 7 086N TTA3ATH T T TTT3700.00 7 T TR694.867 T 208,62 N 13,71 7210.4
399,99 0.75 N 4.19 W 3700.00 3694.86 205,62 N 12.71 E 205,7 .
3749.99 0.84 N 3.94 W 3EO0,00  3794.846 206,22 N I3.94 E__ 210, g/
- 3799.99 097 NTTT TR 44 W T T 3800.00 T 3794 86 20892 N 13.94 E 2060
3849.97 1.1& N 3.26 W 3900, 00 3874.86 © 204.88 N 14.41 € 211,37
3699, 76 1.42 N 2.84 W 900,00 894,86 206,68 N 14,41 E 206,72
3949.98 T TUL79 N T 2,33 W T 4000,007 3994.85 7 207.56 N 14.86 T 211.3
3799.98 Z2.24 N 1.87 W 4000,00 2994.65 207.56 N 14,84 E 204.0
4049.97  C 2,68 N 1.39 W 4100,00  4094.85 208,30 N 15.25E __ 21l.1
4099.97 7 3,16 N 0.67 W 4100.00  3094.85  203.30 N 15.25 [ 205.6
4149,96 3.67 N 0.33 W 4200, 00 4194.83 209.04 N 15.73 E 210.6
4397.95 4.16 N 0.25 E 4200,00_ 4194,65___ 209.04 N 15.75 E 205,95
4249.95  4.&3'N  0.54E 4300.007 4274.84 209.7S N 16.34° ¢ 210.5
4299.94 5.07 N 1.74 E 4300, 00 429464 209.75. N 14.34 € %057

|
|




4350.00

4400.00° 4

4450, 00
. 4500. 00

4550..00°

{44600, 00
44650.00

4700.00 7

4750.00
4800.00

4350, 00°

4900, 00
472350, 00
000,00
S050.00
5100, 00

4349, 95
399,92

4449.91
4499.90

4549.69

4599. 68
4449.87

4699.64

4749.83
4799.64

T 74849.83

4899.82
4749.81

T 4999.80

5180.00

5200.00
35250, 00
5200.00
9350.00
5400, 00
5450,00
S500., 00
5350.00

5600.00

5650.00
S700,00
3750.00
5800.00
5350.00

5200, 00

5950, 00
4000, 00

'5749.64 7

4050,00 7

6100, 00
6150, 00
&£200,
6£:250,00
4300, 00

6350007

&400,00
&450,00

00

049,79
S099.79

S5199.77
3249.,76

5299.75

5347.74
5399.73
5449.72
5499.71
5542.70

5599. &8

S¢49.467
5i699. &4

§799.¢63
S5349.42

5949, 60
5999.5&

6049,57

LO99, 54
4149,.55

T 6199.54°

£247.53
&299.52

£399.51

- £449.51

500,00

., 6550.00
% 6£00.00

" 450,00 T

4499.50 7

6549.50
£597.49

T 6h49.49

LL99.48

5149.78

T 8899.41

Te349.51 0 0

_ S.S0ON 2,56 E 4400, 00 4374.84 210.41L N 16.98 € 210.4
E.91°N 3.40 E 4400.00 4394,.04 210.61 N 16,96 F 205.2
6.23 N 4,29 E 43500.00 - 4494,B4 211,35 N 17.40 E 210.3

&6 N _5.20E 4%00,00  4494.84 211,35 N _ 17.40 E______205.1
7.03 N 6.03 E 4£00,00 4594.84 212.15 N 17.75 E 210.3
7.42 N 7.02 E 4600.00 4594, 84 212.15 N 17.75 E 205.0

__7.76 N 7.98E  4700.00  4494.83 212,84 N 18.00 F 2101
8.04 N 8.99 E TT4700.00 4494.63 212.84 N 18.00 € 205.0
B8.27 N 10.03 E 4600.00 4794.83 213.59 N 18.19 E 210,73
8.46 N 11.06 E 4800,00  4794.83 213,59 N 16.19 E L 205.3
B.70°N 12.03°E T 4900.007 7 4894.83 214.25'N 18.29 E 210.5
8.90 N 12.97 € 4900.00 4694.83 214.75 N 18.29 E 205, 4
9.05 N 13.88 E __5000.00 4994.83 214.71 N 18,37 E_ 210.S
2.18 N 14.60 E 5000,00 4994.83 214.71 N 18.37 E 205, ¢
9.33 N 15.71 € 5100.00 5094.83 215.07 N . 18.63 E 210, 4"
9.48 N 16,61 E 5100,00  5094,83  215.07. N__ 18,63 E_ 205.&

T9.64'N i7.53°E 5200.00 5194.82 21537 N 18.95 E 210.&
9.80 N 16.50 € 5200.00 5194,.82 215.27 N 18.95 E 2084
9.92 N 19.48 £ 5aoq_99 5294.02 215,63 N 19.37 € 210.5
9.97 N 20.48 E 5300, 00 £294,62 215.63 N 19.37 E 205,77

: 61 E 5400, 00 5394.82 215. 75 N 19.92 E 210. 6

E %IS‘ﬂESt '3403"8 394,682, 715.75 N __ 19.92 E__ __ 205.8

: 749E 5500, 00 5494 821 215,463 N 20,49 E 210.46

 N 44.40 ugano 54 q,e,? 1 215.63 N 20.46% E 205.8

55 E I' .,Qu() 5594. o1 215.47 N ?1.53 E_ 210.4

26145 %eoo 0027 Ne594} 91" 215.47 N 1.53F T208.5

10.11 N 27.680 £ S5700M00NE COBL84, 81 215.57 N 22 40 € 210.4
10.21 N 268.93 E 5700, 00 694,81 215.57 N 22.40 E | 205.5
T10.34'N”.7T30.04 E 7 T 8800.00 T 85794,.31 7 215,60 N 23,26 B 210.2
10.42 N 31.15 E 5800. 00 5794.61 Z15.61 N 23.2¢6 E 205, 4
10.47 N 32.26 E 5900.00 5894, 80 215.61 N 24.04 F__ 210.2
1081 NT 0 33 3L E T §900.00 5694.80 21561 N 24,04 € 2063
10.52 N 34.45 E- 6000, 00 5994, 80 215.76 N 24.71 E 210.3
10.43 N 35.51 E 6000, 00 5994.80 215.76 N 24,71 E 205,46
TTTHO028 NTTTUBE G0 E T TTTTA100.00 T T AD94.80 T T 216,02 N 29.32 € 210.9
10,17 N 37.74 E &£100. 00 &£094.80 216.02 N 25.37 E 206. 2.
10.02 N 38.83 E 6200, 00 £194.80 216.07 N 25.93 €. 211.3
""" 9779 N7 39.91 E7 TUEZ00.007 T 6194.807 77216707 N T T 28,98 ETTTTTTT 20d0 8
9.52 N 40.31 E £300, 00 5294.80 Z21S5.91 N 26.43 € 211.7,
9.30 N 41.62 [ &300. 00 4294.80 Z15.91 N 26,43 E . 207.2
9. 14 N7TTTT42,33 E T TTA400.007T T TA3R4. 80 T 215,65 N 2686 ET T 21200
€.94 N 42.94 E - 6400,00 &394,.80 715.65 N 26,646 E . 2074
$.70 N 43.53 E 6500, 00 6494.,79 215.26 N 26.43 E 212, 1

T g7 N A8 12 ET T UER00.00 T 6494, 79T 21828 N 2663 E T T 207,58
8.20 N 44,49 E £400.00 594,79 214.7S N 26.44 E 212.2
7.69 N 45.25 E &600.00 4594.79 214,75 N 26.44 E__ 207.7

TTT7.46 N 45.76 E 700,007 A4D4.79 21415 N 26.20°E 212, 4,
L.B& N 44.22 E L700.00 L&94.79 714,15 N 26.20 E 208.3




. _&750.00
6600, 00
& 850,00

®6900,00

£950. 00
7000. 00
17050,00
7100. 00
7150.00
7200. 00

7300, 00
7350.00
T 7400, 00
" 7450.00
C._7500.00

T7550.00
+ 7600.00
Y 7650.00

Py —

r“77oo 0o

7750.00

| 780000

77850, 00
t 7900.00
7950,00
' 8050.00
_ 8100.00

8150.00
8200, 00

e ta == = oy wgeeas e ee semeen < s o 44

7250, 00

8000.00

6749.43
&799.47
4347.4¢4

. 689745
694,45

6£999.44

7049.44

709%. 44
7149.43
7199.43

'7249.43

7299.43
7349.43

7399.43

7449.43
7499.43

7599.43
7649.43
7699.43
7749.42

7799.42

7549.43

7849,42

7899.42

7749.42

799941
3047, 41
8079.40

3149.39

81%9.3&

|

e e .o ® . 18 ® & 8 8 & & ® @ e

iy

46,60

NADWDNNN =i st DO OOD OO == NDNIRD N

0 NI DN

HIW= OVNAWONDOD LD DN Wi=

QIO W Ofprm D N N A= NINNDWODITRONDN S

DAODOOOONZIZZZZZZZZZZ

l Eo.. . .6300,00 ___4794,79__  _213.59 N 23.84 E 213,3

| 46.94 E 4800, 00 4£794.79 213.59 N 25.64 E 209.3
'47.13 E 6900, 00 L894.79 213.05 N 25.52 E 214.4
____L57;38.E..“m“_,mé900990___,6895,Z?__““Z!Qggﬁmu_____gﬁlﬁéw,_ 210:%
47.59 E 7000, 00 6994,79 212.76 N 25.19 E 215.9
|147.75 E 7000, 00 6994,79 212.76 N 25.19 F 211.9

L AT.84 R0 7100,00  7094,7%_ 212,93 N 24,79 E 217.9
147.90 E T 7100,00 7094.79 212.93 N 24,79 E 213.2
47.92 E 7200, 00 7194.78 213.43 N 24,36 € 218.6
—.148.02 E _.7200,00____7194,78 __ 213,43 N_ 24.36.E 214,33
/43,10 E 7300, 00 7294.78 213,64 N 23.80 E 219.4
|46.03 E 7300.00 7294.78 213.64 N 23.60 E 2154’

. _47.98 E______ 7330,00  7344.78 213,62 N 23,36 E 213.3
147.63 E 7350.00 7344,.78 213,42 N 23.56 E 222.3
47,41 E 7350, 00 7344.78 213.62 N 23.56 E 239.7
_._187.39 E____ 7350,00 _ 7344,78 213,62 N £3.56 E 265, 9
47.1S5 E 7350.,00 7344.783 213.62 N 23.9% E - 297.5
46.98 E 73%0.00 7344.78 213.62 N 23.5¢6 € 333.9
44,84 E 7350, 00 7344.73 213.62 N - 23.56 F 373.5.
|4a L7 E 7350, 00 7344.78 213,62 N 23.56 E 415.4
7330.00 7344.78 213.62 N 23.54 F 458, 9.

43478, 213.62 N 23.56 E 503, &

%mefﬁeSt agno ngu 213.62 N 23.546 E 549.3

|45 7= WI 7$= oq, qqq,m 213.62 N 23.546 E 595, &

, i ‘; 7qmﬁ¢ 213.462 N 23.56_E 642.5

;44 €7 =o ou ' 213,62 N 23.54 E 89,9
44,34 E 7550486N5°0V344 79 213.62 N 23.56 E 737.7
__..43.85 € 7350,00 _ 7344,78 213,42 N 23,56 £ 785,7
- 43.33 E 7350, 00 7344.73 213.462 N 23.56 € 834.0
42.69 E 7350, 00 7344.78 213.42 N 23.56. F 632.5




| Appendix 4

MUD PROPERTIES
AND MUD LOG

-89-




MUD PROPERTIES FOR MWX #3

9.0

8 |
APT — Hi Temp T B T AT PV

DATE  WT VIS W.L W.L.  SOLIDS _ GELS Py YP  pH OIL SAND CAKE YP RATIO  DEPTH
06/7 - - - - - f - - - - - .. - N9
06/8 - - - - - - - - - .. 120
06/9 8.9 65 18 - 2 - 8 51 89 - 1/4 2/32 - 165
06/10 8.8 52 - - 3, /22 N 17 25 - 18 - - 420 -
06/11 9.0 50 NC - 4.3/2.9 19/26° 12 29 95 - 5 1/4 0 769
06/12 9.1 48 43 0 4.2 | 24/3 10 38 9.0 - 1/8 1/8 0 1062
06/13 9.0 5 30 - 3.6 1 23/3 n 3% 10 0 .5 1.8 3.2 1232 .
06/14 9.0 48 2.7 - 3 | 2y 9 20 8.5 -  3/4 §/32 21N 1348
06/15 -8.9 5 20 - 2.5 | 17/28 6 24 9 - 1 5§32 1.5 1469
06/16 9.1 51 185 - sy 12 17 W0 - 34 ¥R 1.4 1544
06/17 9.2 471 21 - 4.2 113 9 22 9.5 -  3/4 4/32 2.4 1761
06/18 9.0 48 18 - 3 18/39 13 19 10 - .5 3/32 1.46 1910
06/19 8.9 48 22 - 2.7 | 23/3 9 29 10 - .15 4/32 3.2/1 2177
06/20 8.8 47 19 - 2.1 20/34 8 30 10 - .50 4/32 3.5/ 2350
06/21 8.7 47 11.5 - 1.4 | 21/37 8 31 10 - .25 3/32 3.8 2565
06/22 9.1 49 18 - 3.9 . 28/39 1N 24 10 - 7.5 3/32 .46/ 2690
06/23 9.0 53 19.5 - 3.4 127 13 20 105 - .25 4/32 .65/1 2796
06/24 8.7 41 18 - 1.2 16/34 8 18 10 - /4 332 2.25/ 2986
06/25 8.7 48 20 - 1.1 14/36 9 15 M.0 - 1/4 3/32. - 3162
06/26 9.0 42 18 - 3.8 . 9/ 15 8 9.5 - /4 2/32 1.9 3296
06/27 4 20 - 3.8 10/29 N 18 9.5 - 25 2/32 .66/1

3477




MUD PROPERTIES FOR MWX #3

: . . AP] Hi Temp % 4 { APl PV
DATE___ WT__" VIS W.L. W.L. _ SOLIDS  GELS. Py YP  pH  OIL SAND CAKE YP RATIO  DEPTH
06/28 9.0 47 24 - 3.6 19/40 8 24 8.5 -. .75 2/32 3/ 3582
06/29 9.0 59 19 - 3.5. 2747 10 27 W - /4 2732 2.IN 3871
06/30 9.1 49 18.0 - . 4.1 20/43 13 2 10 - 34 2/32 1IN 4101
071 9.1 49 18 - 41 20/43 13 2 W - 4 2/32 1./ 4131
07/2 - - - - - - - - - - - - N3
07/3 8.7 34 24 . 1.8  6/25 5 7 1N - -8 3/32  1.4N 4183
07/4 8.7 36 24 - 1.8 6/25 5 7 M - /8 332 1.4 4430
07/5 8.7 40 18 - 1.8 1/16 7 M N5 - 1/8 1/32 1.6N 4706
07/6 8.8 36 15 - 2/5 4/Mm 6 0 1.2 - 1/8 /32 1.6/ 4886
07/7 8.7 37 18.5 - 2.2 2/13 6 9 105 - TR 1/32  1.05/1 4922
07/8 8.8 35 15 - 2.6 2/1 4 7 N4 - TR O1/32 - 1.75/10 4921
07/9 8.9 35 14 32 3.3 2/8 4 7 1.2 - 25 1/32 511 . 5202
07/10 8.9 - 38 13.5 26 3.4 3/12 8 n 1.5 - 25 1/32 .78/ 5398
07117 10. 48 14 24 2.6 §/15 9 15 10,9 - .25 1/32  .69/1 5603
07/12  10.2 46 12.0 22 10 - 12/25 15 20 9.75 - 1/8 1/32  .15/1 5685
07/13 10.2 43 13.2 27 9 7/24 n 18 9.5 - 1/8 1/32 .61/ 5733
07/14 10.2 43 10.5 22.5 - 9.0 5/16 n 16 9.3 - 1/8 1/32  .680/1 5777
07/15  10.3 43  10.0  20.5 n 6/16 12 17 9.4 - 25 1/32 7051 5799
07/16 10.3 43 10 20.5 9.5 Ak 10 16 9.4 - .24 1/32 .625/1 5840
07/17. 10.4 46 9.5 19 10. 4/15 13 18 9.64 - 25 1732 .2/ 5870
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MUD PROPERTIES FOR MWX #3

08/6

9.81

8
AT Wi Temp S i % A1 W
DATE WP VIS W.L.  W.L. SOLIDS  GELS PY__YP ph OIL SAND CAKE VP RATIO _ DEPTH
07/18  10.4 46 9.5 19 10 |45 1318 9.64 - .24 132 7220 5880
07/19 10.4 43 1.5 19.2 n. isN5 6 19 9.2 - .25 1/ .63 ; 6080
07/20 11.6 60 8.5 16.5 1 172 15 2 9.02 - .25 1/32  15/22.68/1 6270
07/21 1.6 46 10.4 17.0 15 0 M.29 20 27 9.2 - .5 1/  20/27-.74/1 6431
- 07/22 1.8 64 8.0 14 2.5 . 12/29 2 M 975 - .5 1/32  22/24-.64/1 6499
07/23 11.9 46 8.0 16 15 N2 15 24 9.86 - 25 1/32 24/15-1.6/1 6529
07/24 1.9 46 8.0 14.8 W 1327 20 33 9.8 - .5 1/32  33/20-1.65/1 6675
07/25 1.8 51 8.0 16 15.5 | 10/22 2 30 105 - .25 1/32  30/22-1.26/1 6807
07/26 11.8+ 52 8.0 16 15.5 ' 8/24 19 29 9.8 - /32 29/78-1.5/1 6875
07/27 1.9 52 8.0 16 15.5 | 8/24 19 29 9.8 - 1/32 29/19-1.5/1 6883
07/28 1.8 ‘47 8.5 13 15 6/15 1724 997 - .5 132 24/17-1.4/1 6943
07/29 11.8 59 9.0 15 5 1229 2 30 9.8 - 05 /R 1.3 707
07/30 12.3 57 8.0 18 "~ 16 f 6/22. 18 25 9.8 - 0.5 1/32 1.39 7158 -
07/31 13.3 62 8.0 16.5 %6 . /% 31 29 86 - 075 1/32 - 1.38 7245
08/1 - 13.4 64 8.0 16 21 ' 12/3 24 32 9.9 - 0.5 1/32  1.33 7418
- 08/2 13.7 47 8.0 16.5 22 17/34 29 37 9.98 - 0.5 1/32 1.28 1LY
08/3 13.7 75 7.8 165 2.2 14/31 32 35 9.98 - .5 1/3%2  35/27-1.3/1" 7474
08/4 14.2 62 8.0 16 23 8.27 27 37 9.81 - S5 1/32 32/27-1.4/1 7474
08/s 14.2 - 8.0 16 28 9/21 21 37 93 - .5 /32 31/21-1.31 144
14.2 62 8.0 16 - 23 9.27 27 37 - .5 1/32 37/27-1.3

7474




MUD PROPERTIES FOR MWX #3

AT Wi Temp 3 - T % M1 W

DATE WT VIS W.L.  MW.L. SOLIDS GELS PV YP pH OIL SAND CAKE YP RATIO  DEPTH
08/7 13.9 68 8.0 16 23 927 27 37 981 - .5 YR L3N 7474
08/8  14.2 53 8.0 12 21 5/18 21 21 94 - 5 Y3 131 7474
08/9 142 53 8.0 12 o2 518 21 21 94 - 5 YR 13N YN
08/10 14.2 53 8.0 12 21 518 21 27 %4 - .5 13 1.3 7474
08/11 14.2 47 8.0 12.5 22 M3 17 24 94 - 5 VYR - 7474
0812 14.2 47 8.0 2.5 2 112 1724 9.4 - 5 /32 1.4 7474-7450p8
08/13 14.4 68 8.5 13 22  13/32 24 33 9.6 - .5 1/32  1.39/1 - 7450PB
08/14 14,2 59 8.0 13 Y 12 17 4 94 - 5 /32 14N 7484
08/15 140 52 8.0. 13.0 20 12/21 22 31 9.3 - .5 /32 1.4/ 7526
08/16 14.3 57 8.0 13 20 18/38 24 30 9.6 - 5o 1/32 1.2 75647D

08/17 - - - - - - - - - - e - .-
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