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ABSTRACT 

The Multi-Well Experiment, sponsored by the Department o f  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 o f  the experiment was drilled . - between June and August 1983 a t  a site in the Rulison Field, seven miles southwest of Rifle, 
Colorado. This report represents the "as-built" data and results from that well. 
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1.0 Introduction and. Backgro 

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, 

I 

through several massive hydraulic fracturing "demonstrations" conducted during the 1970s, t o  
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) i n  
the Rulison Field in the Piceance Basin, Colorado, where there are both lenticular and blanket 
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-2 is 3,111.9 f t  FSL and 720.5 f t  FWL. 

Features of the MWX include: 

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

complete core taken through the formations o f  interest; 

a comprehensive core analysis program; . 

an extensive logging program featuring conventional and experimental logs; 

determination o f  in situ stress in sand lenses and bounding shales; 

application of geophysical techniques t o  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 wil l yield the following kinds of  info'rmation: 

a geologic characterization emphasizing the morphology, properties and variability 
of lenticular sands; 



a reservoir model for lenticular sand production; 

a fracture model including correlations between stress, geometry and lens orientation; 

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

economic assessments. 

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

These reservoir rocks are characterized by lenses o f  low permeability sands o f  limited, variable, 
lateral extent and thickness enclosed i n  a matrix o f  shale and silty shale. If favorable reservoir 
conditions can be found in the sand lenses, the problem may become one o f  inducing a fracture 
t o  intersect a sufficient number o f  the gas-bearing lenses t o  ensure economic production. This, 
then,' becomes a technological problem o f  optimizing the fracturing process t o  effectively inter- 
sect and drain a significant ponion o f  the sand lenses, both those in  contact and those near, but 
no t  initially in contact with, the wellbore. The alternative is to  dri l l  w i th  much closer spacing 
and use smaller fractures, which at this time is thought t o  offer poorer economic potential. 

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

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

0 A lack o f  knowledge o f  the detailed stratigraphy and depositional environment of the 
low permeability formations, particularly the sand lens configuration, lens dimensions, 

- gross sand thickness - - and . - .- net effective.pay - - in the areas o f  interest. 
- -  - - - - -  - - _  - - -- -- 

A need for innovative stimulation treatment design and execution to modify or to 
control, if possible, the fracture geometry; t o  minimize damage t o  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 t o  determine fracture geometry, including fracture height, fracture wing exten- 
sion and confinement within sand lens.boundaries, vertically and laterally. 

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, )nd t o  determine the effects o f  changes in the treatment 
procedure. 



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 i s  now great interest within the Department o f  Energy and industry for a researchari- 
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. I n  addition, it wi l l  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 listing o f  articles relevant t o  the Multi-Well Experiment background. 



Figure 1 Map of Werrern Colorado Showing M W X s i t e  



Figure 2 Topographic Map of MWX Site 
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2.0 Geologic Summary 

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 ea'rly Mesozoic time. The Cretaceous period brought 
a period of transgressive marine deposition. The basal deposits were conglomerates and coarse 
sandstdnes 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 t o  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. 



3.0 M WX- 3 .Drilling . Operation Summary 

3.1. SURFACE HOLE (17% in.) 

Initially, a workover rig equipped with a power swivel was moved in t o  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 13-318 in., 54.5 Ib /h  
casing to 120 Wand cement to surface with 190 sx. class "G" with 3 percent CaCI2 and % Ib/sk 
of Flocele. The casing was run to bottom after three attempts t o  get by boulders and swelling 
clay. 

3.2 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 dril l  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 f t  due t o  
the short lives o f  the 12% in. bits. The hole was straight, but too much time was being spent on 
trips for bit change, not to mention cost o f  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 9-518 in. 
casing depth of  4,131 ft with a maximum'deviation of 1 degree. The 12% in. hole was drilled 
with a low solids nondispersed (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  Iblft, K55, LT&C casing was 
run to  4,131 ft and cemented to surface with 1,000 sx. Howco-Lite, 45 Ibs Flocele and tailed in 
with 400 sx. Class "G" cement with % Iblsk Flocele and 2 percent CaC12. 

3.3 PRODUCTION HOLE (8-314 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 
8-314 in. hole began. A KCI-modified polymer fresh water mud system was utilized in MWX-3, 
as opposed to the oil-base mud used in MWX-1 and MWX-2. The coring program was greatly re- 
duced in MWX-3 with a total of 440 f t  being cored in the 8-3/4 in. hole. The first ful l  gauge 
8-314 in. x 4 in. oriented core was from 4,886 to 4,920 ft. Pressures encountered i n  MWX-1 and 
MWX-2 were present at approximately the same depths in  MWX-3. Mud weights were continu- 
ally increased from 8.9 Ibslgal to 14.3 Ibslgal, beginning at 5,600 ft to total depth. The 8-314 in. 
hole bottomed out at 7,474 f t  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 dril l  
pipe, drill collars and BHA, 175 joints of 7 in. 32 Ib, P I  10, L80 and N80 R-3 casing was run t o  
7,474 ft and cemented with 100 sx. 50-50 POZMIX containing 10 Ib sandlsk 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 Ib/gal with the last 150 sx. weighing 16.4 Ib/gal. There were good mud returns 



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 
&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 t o  3,500 * h. Five steel stave type cement baskets were fitted 
on the casing a t  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. 

3.4 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 o f  cement at 7,380 ft. The cement, rubber plug, float 
collar, 20 ft of hard cement and guideshoe were drilled out and into formation with 14.2 Iblgal 
mud. At  7,536 ft, the bit and drilling assembly were pulled and a 5-314 in. O.D. x 2% in. I.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 7-314 
h n  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 and total depths, shown in Table 3, hare 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. 

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 8-314 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 

c 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, 8 and 9. 
Figure 10 is the. temperature profile 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). 



3.10 DIRECTIONAL SURVEYIPROXIMITY DATA 

Detailed directioi7al survey data and well proximity data are shown in Appendix 3. Figure 11 is 
drill hole deviation for all three wells. 

3.1 1 DRILL BITICOREHEAD SUMMARY 

Considerably less core was taken in MWX-3 than in MWX-1 and MWX-2. However, most o f  the 
coring utilized the Stratapax corehead. No Stratapax drilling b i t  was run in MWX-3. The well 
was drilled.to 7,474 f t  followed by a comprehensive logging program in the 8-314 in. production 
section o f  the hole. Seven-inch casing was then run and cemented to  7,474 ft. Two 5-718 in. bits 
were used to drill out cement inside the 7 in. casing and to  a depth of  7,536 ft. A 5-314 in. x 
2-112 in; core was taken from 7,536 to  7,564 ft, total depth. Table 1 1 details the dril l  bitlcore- 
head summary. 

Table 1 Drilling Summary 

Cumulative Time Hours 
- -  

Drillina 793 % 
Deviation Surveys 
Trips 
Reaming 
Circulate & Condition Mud 
RU and Run Casing 
Cementing 
Install & Test Wellhead BOP'S Casing; Remove, etc. 
Controlling Pressure 
Rig Maintenance 
Rig Repairs 
Wire Line .Logging, Testing, Coring 
Fishing 
PU, Lay Down Drill Pipe, Collars, Change BHA 
Drill Stem Test 
WO Weather, Equipment, Tools, etc. 
Other 

Totals 



3,908 h Top of 

Cemented to Surface 

12-114 in. Hole Drilled to 4,130 h 

Casing Set at 4,130 h; 
Cemented to Surface 

8314 in. Hole Drilled to 7,474 h 

- - -- -. - 
-- - - -  - - - - -  

- 

7 in. 3 2  Ib lh P-110 & N-80 
Casing Set at 7,474 h; 
Cemented to Surface 

Figure 5 MWX-3 Casing and Cementing Details 



Adjustable Chok 

2-7/8 in. Full Opening 
Master Valves 

0,000 psi 7-116 in. Flanges 

5,000 psi Braden 

7 incasing Set in Slips 

in. Dia. Hole for 7 in. casing 
in. Dia. Hole for 9-518 in. &Sing 

Figure 6 MWX-3  Wellhead Details 



Log - Set 8518 in. casing, 4,131 
'.la 
\ 

4,923 No. 59 
I . . 

5,690 No. 
5,733 No. 61 I 

6,000 5,780 No. 62 
5.799 No. 63 I 

El 6,431- No. 64 
6,500 No. 65 , 

I 

C I 7,071 NO. 67 t 

7,500 - 7.536 No. 68 
I 

1 
RIG RELEASED 

8,000 I I 
B 1 1 1 

30 40 50 60 
Day 72,8/17/83 

0 10 20 
715 711 5 7/25 815 

T.D. 7,564 ft 
616 6/15 61120 811 5 

I 

Time, days 
i 

Figure 7 rime Vs. Depth 
I .  



9 10 11 12 13 14 

Mud Weight, Iblgal 

Figure 8 Mud Weight Vs. Depth 





Table 3 Summary of  Fonnarion Tops, Casing Depths and Total Depths 

Sea Level 
Depth From KB, ft Elevations, ft 

Formation Tops 

Fort Union 
Ohio- Creek 
M esaverde 
Rollins 

Casing Depths 

13 - 318 in. conductor 
9 - 518 in. surface 
7 in. production . 

Total Depths 

Drillers' T O  
Loggers' TD 



Table 4 Coring Summary 

Amount Coring Avg. 
Recovered, Time, Rate, 

Core No. Depth, fi. ft Bit Type h n  Whr 

Stratapax 
Stratapax 
Stratapax 
Stratapax 
Diamond 
Diamond 
Stratapax 
Diamond 
Stratapax 
Stratap.ax 
Diamond 



ROLLINS 

Legend 

Figure 9 M WX-3 Cored Intervals 



Table 5 Summary of  MWX-3 Logging Run I 

Logging Run No. 1 fo r  MWX-3 was performed on  June 30, 1983. The following services were 
provided b y  Schlumberger: 

Sewice Logged Interval, ft 

1 . Borehole Compen.sated SonicIGamma RayICal iper 4,134 - 294 

2. Formation Density CompensatedIGamma RayICaliper 4,131 - 116 

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

Table 6 Summary of  M WX-3 Logging Run 2 

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

Service Logged Interval, ft 

1. Li tho Densitylcompensated Neutron LogIGamma RayICaliper 

In addition,.Mobil used Schlumberger's wireline to  record the service below: 
.. ~ ~ .-. . - - .- -~ - . . - . .- .- ~ .~ 

Servic'e Logged Interval, f t  

Borehole Televiewer 

Mobil encountered a few problems with their tool  but  they were corrected. Log quality o f  all 
logs was excellent. 



Table 7 Summary of M W X - 3  Logging Run 3 

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

Service Logged Interval, f t  

1. Litlio Densitylcompensated Neutron Log/Gamma RayICaliper 6,600 - 4,129 

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 bridle 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 al l  logs was 
excellent despite these p'roblems. 

Table 8 Summary of M W X - 3  Logging Run 4 

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

Service Logged Interval, ft 

1. Dual Induction ~ o g / ~ a r n m a  Ray/Spontaneous Potential 7,463 - 4,129 

2. Lithology Density Tool/Compensated Neutron LogINatural 
Gamma Ray Tool/Caliper 

3. Sidewall Neutron PorosityIGamma RayICaliper 7,47 1 - 4,129 

4. High Resolution DipmeterIGamma RayICalipers 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 LogIGamma RayICaliper 7,472 - 4,129 

6. Borehole Compensated Sonic ' ( ~ i ~ i t a l  sonic) 
Shear and Compressional Travel Times 
Variable Density Log (3 ft spacing) 
Mechanical Properties Quick Look (Computed Log) 



7. Dual Laterolog/Microspherically Focused LogIGamma RayICaliper 7,459-4,129 . 

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

9. Dual Porosity Compensated Neutron Log (CNT-G)/Gamma Ray1 7,455 - 4,129 
Micro Log 

10. Formation Density CompensatedIGamma 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 7,474 - 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: 

Sew ice Logged Inmrval, h 

1. Spectra Log 

2. Borehole Compensated Acoustilog/Gamma Ray/Caliper 
BHC Acoustic FraclogIGamma RayICaliper 
Sonic Waveforms Digitized 

3. Dielectric Constant Log 

4. Circumferential Acoustilog 

The following log runs were attempted: 
-- - -_ 

Super High-Resolution-Dipmeter-Tool- (Schlumbe-rger) - Logged from 7,472 - 4,130 ft. --- -_ 
Dropped back t o  bottom and logged from 7,474 - 5,100 ft when two 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 t o  run 
regular HDT as four good passes were required to compute Geodip.- 

Circumferential Micro Sonic (Schlumberger) - Tool  failed at bottom o f  hole. Pulled out o f  
hole and found a bad receiver. Schlumberger Houston sent their only receiver to  location 
but it had the wrong connection. Cancelled service. 

Log quality o f  all !ogs is considered excellent. However, the CNT-G Thermal Neutron Porosity 
reads 2 t o  3 P.U. higher than the regular CNL  (CNT-A). This discrepancy is currently being in- 
vestigated. The H D T  showed negative deviation. This is inherent for a high angle HDT. 
Schlumberger's computing center is currently determining the correction required to bring the 
deviation back t o  positive readings. 



Hole problems 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 f t  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 

Logging Run No. 5 was performed August 22-25, 1983, on MWX-3. The following services were 
performed by Schlumberger: 

Service Logged Interval, ft 

1. Cement Bond LogIVariable Density Log/Gamma Ray/ 
Casing Collar Locator 

2. Cement Evaluation Log/Gamma Ray 7,295 - 4,100 

3. compensated Neutron Log 7,300 - 4,130 

4. Thermal Decay Tool/Gamma RayICasing Collar Locator 7,300 - 4,130 

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

1st Run 

2nd Run 

7,300 ft .- 
Surface 

7,300 f t  - 
Surface 

Both service companies could not get below 7,318 ft. Al l  survey runs were o f  excellent quality. 



Temperature, Fo 

Figure 10 Temperature Profile 

Modified From SMU 
Temperature Log 



Table 10 Downhole Survey Data 

Depth, ft Degrees Depth, ft 



F igwv ? ? Drill Hole Deviation for AN ~hm M WX Wells 



Table 7 7 Drill Bit Corehead summary 

Bit Depth 
No. Size Make Type Out Feet Hours Ft/Hr CumIHrs , 

1A-RR 
1 
2 
3 
4 
5 
6 
7 
8 
9-R R 

10 
11 
12 
13 
14 
15 
1 CH-RR 

16 
17 

2 CH-RR 
17-R R 
3 CH-RR 
2 CH-RR 
4 CH-RR 
4 CH-RR 

18 
5 CH 
4 CH-RR 

18-R R 
5 CH-RR 

17-R R 
6 CH 

16-R R 
19 
20- R R 
21 
7 CH 

HTC . 

Security 
HTC 
HTC 
HTC 
Smith 
Security 
Security 
Security 
HTC 
Security 
Smith 
Smith 
Smith 
Smith 
Smith 
Dowdco 
Security 
Smith 

Dowdco 
Smith 
Dowdco 
Dowdco 
Dowdco 
Dowdco 
Smith 
Dowdco 
Dowdco 
Smith 
Dowdco 
Smith 
Dowdco 
Security 
Smith 
Security 
Smith 
Dowdco 

OSC 
H77 
XC 
xv 
xv 
SDG H 
S33S 
M44N 
S44 
JSS 
M44N 
F2 
F 2 
F3 
SDGH 
F2 
PAX 
S86 F 
F3 

PAX 
F3 
PAX 
PAX 
MV20 
MV20 
F3 
PAX 
MV20 
F3 
PAX 
F 3 
PAX 
S86 F 
F 2 
M4N 
F3 
D IA. 

119 119 3.50 
273 154 13.50 
442 169 10.75 
564 122 7.50 

1,147 583 37.75 
1,376 229 33.25 
1,498 122 23.00 
1,777 279 27.75 
2,258 481 41.75 
2,628 370 43.25 
2,687 59 8.75 
3,205 518 64.75 
3,87 1 666 78.75 
4,131 260 24.25 
4,183 5 2 10.50 
4,886 703 61.50 
4,922 36 9.25 
4,922 Junk Run 0 
4,922 0 1 .O 
4,916 0 
4,922 (6) 1.75 
5,690 768 82.75 
5,733 43 16.00 
5,780 47 21.25 
5,799 19 8.00 
5,870 7 1 34.75 
6,43 1 56 1 67.75 
6,499 68 14.75 
6,529 30 13.00 
6,875 346 52.75 
6,9 10 35 13.50 
7,071 161 15.00 
7,158 87 1 1 .OO 
7,160 2 0.50 
7,474 31 4 42.00 
7,512 38 10.75 
7,536 24 15.25 

7.75 7,564 T . D . 2  
7,564 929.25 

* Navi-Drill 



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 o f  the 1983 SPEIDOE 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 a t  the Multi-Well Experiment Site," 
Sandia National Laboratories Report SAN D83-1078, June 1983. 



Appendix 1 
DAILY DRILLING REPORTS 



This page intentionally left blank 

 



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

Nicor  f i n i shed  moving i n  and r i g g i n g  up. Spudded 17-1/2 i n .  diameter 
ho le  a t  1:00 PM, June 6, 1983. 

June 7, 1983 Running 13-3/8 i n .  casing. PU Dyna D r i l l ,  6-3/4 i n .  
(119 ' )  O.D. d r i l l  c o l l a r ,  and d r i l l  mouse h o l e  and r a t  hole.  
( 1  1 I ns ta l l ed  Ke l l y  boot  and d r i l l  p i pe  boot. Layed down 

6-3/4 in.  Dyna D r i l l ,  PU 9-1/2 i n .  Dyna D r i l l ,  17-1/2 
in .  b i t  and 8 i n .  d r i l l  c o l l a r s .  I n s t a l l e d  f l o w l i n e  
and d r i l l e d  17-1/2 i n .  ho le  t o  119 ft. Stra ightened 
17-1/2 i n .  hole from 33 degree t o  1 degree. POH, layed 
down BHA, r i gged  up t o  run 13-3/8 i n .  Mud p roper t ies :  
Spud mud. 

June 8, 1983 
(120 ' )  
( 2 )  

. - .- . .. . - -. 

Nippl ing up BOP stack. Attempted t o  r un  casing, 
could no t  ge t  pas t  boulders and swe l l i ng  c lay .  POH, 
stood back casing , PU Dyna D r i  11 , washed and reamed, 
ra ised v i s c o s i t y  t o  120. Attempted t o  run casing 
again, would no t  go. Stood back casing. . PU Dyna 
D r i l l ,  r a i s e d  v i s c o s i t y  and t r e a t e d  mud system w i t h  
KC1. POH, ran 13-318 i n .  t o  120 ft. Cemented w i t h  
190 sacks "G" w i t h  3 percent  CaC1 2 ,  1/4 Ib .  Flocele.  
Bump plug a t  5:00 AM. RD Hal 1 i b u r t o n  and began 
n ipp le  up procedure. 

June 9, 1983 D r i l l i n g  a t  170 ft. Cut o f f  casing - i n s t a l l e d  w e l l -  
( 165 ' )  head. Nippled up BOP'S and k i l l  1 ines.  WOC/PU BHA 
( 3 )  and DO cement, b a f f l e  p la te ,  guide shoe and d r i l l e d  

ahead w i t h  Dyna D r i l l  (Nav i -Dr i l  1 ). Mud p roper t ies :  
w t  8.9, v i s  64, water l oss  18, s o l i d s  1/2 percent, 
PV 8, YP 51. 

June 10, 1983 D r i l l i n g  w i t h  N a v i - D r i l l .  D r i l l e d  from 165 ft t o  273 
(420' ) f t  w i t h  Secur i ty  H-77, N a v i - D r i l l  and 8 i n .  d r i l l  
( 4 )  co l la rs .  (Note - b i t  number changed t o  #1 f o r  f i r s t  

124 i n . b i t  - 173 i n .  b i t  was re run  f o r  c leanout ) .  POH 
a t  273 f t  f o r  b i t  change. B i t  almost ba ld  and ou t  o f  
gauge 1/8. PU s t i f f  BHA above N a v i - D r i l l .  BHA b i t ,  
Nav i -D r i l l ,  3 p o i n t  reamer, sho r t  10 f t  8 i n .  d r i l l  
co l la r ,  3 p o i n t  reamer, and 9-8 i n .  d r i l l  c o l l a r s .  Mud 
propert ies:  w t  8.8, v i s  52, s o l i d s  3 percent,  g e l s  
16/22, PV 11, YP 17. 



June 11 , 1983 
(769' ) 

(5) 

June 12, 1983 
(1062') 

( 6  

June 13, 1983 

June 14, 1983 
(1348' ) 

(8)  

D r i l l i n g  i n  boulders. D r i l l e d  w i t h  B i t  #2 t o  442 ft. 
POH f o r  b i t  change. WIH w i th  B i t  #3. D r i l l e d  w i t h  
N a v i - D r i l l  t o  564 ft. POH, l a i d  down Nav i -Dr i l l  and 
WIH w i t h  s e m i - s t i f f  BHA t o  d r i l l  t o  4130 ft. Mud 
proper t ies :  w t  9.0, v i s  50, water loss NC, so l i ds  
4.3 percent, ge ls  19/26, PV 12, YP 29- 

D r i l l i n g  - s t i l l  i n  boulders. D r i l l e d  224 hours from 
7 6 9 f t  t o 1 0 6 2 f t .  Ran l i t e w e i g h t t o h o l d  
dev ia t ion .  Began adding starch t o  mud system t o  
reduce f i l t r a t e  l oss .  Mud proper t ies :  w t  9.1, v i s  48, 
water l o s s  43, s o l i d s  4.2 percent, gels 24/31, PV 10, 
YP 38. 

Repai r ing Pump #2. D r i l l e d  1062 f t  t o  1147 f t  - 
85 ft i n  11 hours. Ran TOTCO 1 degree a t  1135 ft. 
POH and changed BHA. L a i d  down semi -s t i f f  BHA and 
WIH w i t h  pendulum hook-up. D r i l l e d  w i th  l i t e  weight 
t o  present  depth. Seat went o u t  o f  #2 pump a t  
5:30.A.M. Mud p rope r t i es :  w t  9, v i s  41, water l o s s  
30, s o l i d s  3.6 percent, gels 23/31, PV 11, YP 35. 

D r i l l i n g  w i t h  l i t e  weight. D r i l l e d  wi th pendulum 
hook-up f rom 1 232 f t t o  1 348 ft. Ran 6000 pounds 
and s lowly  increased t o  12000 pounds as dev ia t ion . 

decreased. W i l l  , b r i n g  ho le  dev ia t ion  as near zero 
degrees as f e a s i b l e  and go w i t h  packed. hole assembly. 
Mud p roper t ies :  w t  9, v i s  48, so1 ids  0.3 percent, 
ge l s  22/31, PV 9, YP 20. 

June 15, 1983 D r i l l i n g  w i t h  l i t e  weight .  D r i l l e d  from 1348 ft t o  
- - - - - -- - - - - (-1 4 6 9 I-)------ - 1-376-f t---hol e-dev i a t i on-eased-out-to-1 4-degrees-;-------- 

( 9 )  POH and moved 3 p o i n t  reamer f o r  a 90 f t  pendulum. 
WIH and d r i l l e d  w i t h  6000 pounds t o  1431 ft. Dev ia t ion  
back t o  ) degrees. Added 3000 pound weight. Dev ia t ion  
ou t  t o  3/4 degrees i n  30 ft. Now running 6000 pounds. 
W i l l  go i n  w i t h  packed ho le  assembly when hole 
d i c ta tes .  Mud p rope r t i es :  w t  8.9, v i s  52, water 
l o s s  20, s o l i d s  2.5 percent, ge l s  17/28, PV 16, YP 24. 



June 16, 1983 
(1544' ) 

(10) 

June 17, 1983 
(1761 ' ) 
(11) 

June 18, 1983 
(1910' ) 

(12) 

June 19, 1983 

June 20, 1983 
(2350' ) 
(14) 

D r i l l i n g  w i th  s t i f f  BHA. D r i l l e d  from l..::! f t  t o  
1498 f t  w i t h  1 i t e  weight  and H i  RPM. Ran w i r e l  i n e  
TOTCO a t  1478 ft. Dropped TOTCO f o r  t r i p  o u t  a t  
1498 f t  w i th  TOTCO reading 15 ft up t o  1483 ft 
(3/4 degrees d i f f e r e n c e  i n  surveys. ) PU s t i f f  BHA, 
ran i n  ha l f 'way i n  hole, c i r c u l a t e d  w i t h  one motor 
and one pump f o r  6-3/4 hours wh i le  f i n d i n g  e l e c t r i c a l  
problems i n  SCR house on motor con t ro l  module. One 
engine down 6-3/4 hours. Now d r i  1 1 i ng w i t h  a1 1 
equipment func t ion ing .  Mud p roper t ies :  w t  9.1, 
v i s  51, water l oss  18.5, s o l i d s  0.75 percent ,  g e l s  
13/31, PV 12, YP 17. 

D r i l l i n g .  D r i l l e d  from 1544 f t  t o  1761 ft, 217 f t  
i n  21-3/4 hours. Down i t  hours working on #1 pump. ' 

B i t  s1owed.down - w i l l  r u n  survey on w i r e l i n e  and 
then drop TOTCO on t r i p  t o  check new instrument.  
Mud propert ies:  w t  9.2, v i s  47, s o l i d s  4.2 percent, 
gels 17/36, .PV 9, YP 22, water l oss  27. 

D r i l l i n g  - sand and shale. D r i l l e d  t o  177 ft, r a n  
TOTCO t o  1251 ft on w i r e l  ine.  Dropped TOTCO p r i o r  
t o  POH. Wire1 ine  read ing  3/4 degrees. T r i p  reading 
zero degrees. Dressed one o f  3 p o i n t  reamers w i t h  
new cu t te rs  and p ins .  WIH and d r i l l e d  11- hours 
t o t a l  - down 6-3/4 hours. Repacked swivel  and 1 ine r .  
Mud proper-ties: w t  9..0-,._vis 48, water l o s s  18, so l  i d s  
3.0 percent, gels '18/39,  PV 13, YP 19. 

D r i l l i n g  - sand and shale. D r i l l e d  234 hour% from 
1910 f t  t o  21 77 f t  - 267 ft. Down j hour work ing 
on Pump #2. Note: Rig i s  s e t t l e d  on n o r t h  side. 
May have t o  make c o r r e c t i v e  measures t o  deepen base. 
Des i l t e r  i s  operat ing.  Mud p rope r t i es :  w t  8.9, 
v i s  48, water l oss  22, s o l i d s  2.7 percent, ge ls  23/36, 
PV 9, YP 29. 

D r i l l i n g  - c l ay ,  sand and shale. D r i l l e d  t o  2258 ft' 
POH f o r  b i t  change. Replaced 3 '"K" c u t t e r s  on 3 p o i n t  
reamer. Picked up 124 i n .  J-33 r e t u r n  b i t  ( r un  on 
MWX-1). Mud p rope r t i es :  w t  8.8,. v i s  47, water l o s s  
19, so l ids  2.1 percent, ge l s  20/34, PV 8, YP 30. 



June 21 , 1983 
(2565' ) 

(15) 

June 22, 1983 
(2690.' ) 

(16) . 

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

D r i l l i n g .  D r i l l e d  from. 2359 ft t o  2565 ft, 206 f t  
i n  23 hours. Encountered f rac tures from 2359 ft, 
i n t e r m i t t e n t  t o  A2525 ft. Mud propert ies:  w t  8.7, 
v i s  47, water l o s s  17.5, so l i ds  1.4 percent, ge ls  
27/37, PV 8, YP 31 . 
D r i l l i n g .  POH w i t h  5-33 i n s e r t  b i t  - not  d r i l l i n g  
i n  f r a c t u r e s  again. Ran m i l l  c u t t e r  b i t  i n .  D r i l l e d  
s l ow l y  i n  f r ac tu res .  Punished d r i l l  i ng  assembly and 
r i g !  ( D e s i l t e r  and desander both down 10. hours -. 

l o s t  100+ b a r r e l s  o f  mud i n  hole i n  past 23 hours). 
Mud p roper t ies :  w t  9.1, v i s  49, water loss  18, 
s o l i d s  3.9 percent, ge ls  28/39, PV 11, YP 24. 

D r i l l  ing. D r i  1  l e d  another  3/4 hour. Pressure . 
dec l ined  and f l u c t u a t e d  i n  d r i l l  pipe. Pumped sof t  
l i n e  down d r i l l  p i pe  and POH looking f o r  ho le  i n  
d r i l l  pipe. Found h o l e  - replaced j o i n t  o f  d r i l l  
pipe. OTI Magnetic P a r t i c l e  inspected a l l  d r i l l  
c o l l a r s  and reamers - ok. PU 5  more 8 i n .  DC. Note: 
SLM a t  ,2628 f t  = 2626 f t  ( 2  f t cor rect ion) .  Schmueser 
spreading r i v e r  g rave l  and f i n i n g  up base on f r o n t  (N) 
end o f  l oca t i on .  Mud proper t ies : .  w t  9.0, v i s  53, 
water  l oss  19.5, s o l i d s  3.4 percent, gels 17/27, PV 13, 
YP 20. 

June24,  1983 D r i l l i n g .  D r i l l e d t o 2 9 1 3 f t .  Ranw i re l i nesu rvey .  
( 2986 ' ) Resumed d r i l l i n g .  Mud proper t ies :  w t  8.7, v i s  41, 

(18) water  l oss  18, s o l i d s  1.2 percent, gels 16/34, PV 8, 
YP 18. 

- .  - - Jun-e-25, 1983- - Dr- i l1 ing. -  Mud- p rope r t i es : -  wt-8.7 v i s  48, wa- te r - - - - -  - - - - - - -- - 

(3162' ) l o s s  20, s o l i d s  1.1 percent,  gels i4/36, PV 9, YP 15. 
(19) 

June 26,1983 . D r i l l i n g .  - ~ r i l l e d  t o  3205 ft - l o s t  pump pressure. 
(3296' ) POH f o r  h o l e ' i n  d r i l l  p ipe.  Found ho le  24 stands out. 

(20). F in ished  POH. Checked BHA - replaced pins i n  top 3  
p o i n t  reamer and p i n  blocks. PU b i t  and WIH. Repaired 
pumps,.resumed d r i l l i n g .  Mud propert ies:  w t  9.0, 
v i s  42, water l o s s  18, s o l i d s  3.8 percent, g e l s  9/24, 
PV 15, YP 8. 



June 27, 1983 D r i l l i n g  a t  3488 f t .  D r i l l e d  t o  3340 f t . :  Kan 
(3477 ' ) Survey; f degrees a t  3340 f t .  SCR u n i t  down most of 

(21 ) t h e  night .  9-518 in .  c a s i n g  a r r i v e d  a t  4:30 A.M. on 
si t e .  Desander , d e s i  1 te r  and mud c l e a n e r  running 
24 hours a day. G E  t e c h n i c i a n  on s i t e  June  .26th t o  
r e p a i r  SCR. Accumulator 2950 p s i ,  manifo ld  2100 psi, 
annulus 600 p s i .  RCP 3384 f t  - 200 p s i  a t  9.6 SPM #I 
and #2. Mud p r o p e r t i e s :  w t  9 .0,  vi  s 44, wa te r  l o s s  20, 
s o l i d s  3.8 p e r c e n t ,  g e l s  10/29, PV 1 1 ,  YP 18. 

June 28, 1983 
(3482' ) 
(22) . . 

June 29, 1983 
(3871 ' ) ' 

(23) 

June 30,-1983 
(4110')  
(24) 

July 1 ,  1983 
(41 31 ' ) 

(25 

D r i l l i n g  a t  3595 f t  - sand and s h a l e .  D r i l l e d  t o  
3610 f t  - survey 4 degree.  Genera tor  engine  running 
hot .  I n s t a l l e d  f a n s  and changed v e n t i l a t i o n  system. 
Unloaded 4 l o a d s  9-518 i n .  c a s i n g .  RCP-200 psi - 
#I - 90 SPM, #2 92 SPM. Accumulator 2950 p s i ,  
manifold 1650 p s i ,  annulus  300 p s i .  Mud p r o p e r t i e s :  
w t  9.0, v i s  47 ,  wa te r  l o s s  24, s o l i d s  3.6 pe rcen t ,  
g e l s  19/40, PV 8 ,  YP 24. 

Tripping f o r  b i t .  D r i l l e d  sand and s h a l e .  BOP'S 
cycl  ed each t o u r .  B i t  torqued : a t  3870 f t. Dropped 
TOTCO and POH. Accumulator 2900 p s i ,  manifo ld  1800 
p s i ,  annulus 625 p s i .  RCP a t  3658 f t  - 200 p s i ,  
#1 94 SPM, #2 92 SPM. Mud p r o p e r t i e s :  w t  9 .0 ,  v i s  59 ,  . . 
water loss  1 9 ,  so l  i d s  3.5 p e r c e n t ,  g e l s  27/47,  PV 1 0 ,  
YP 27. 
.-. 
D r i l l i n g  at 4110 ft;-POH; changed 4 s a f e t y  p i n s  i n  
reamers. PU new b i t .  WIH, resumed d r i l l i n g  a t  
3871 f t .  Cycled BOP s t a c k .  RCP - 200 p s i  - #1 92 
SPM, #2 90 SPM. Accumulator 2900 p s i ,  manifo ld  1650 
p s i ,  annulus 1000 p s i .  Mud p r o p e r t i e s :  w t  9.1 , 
v i s  49, water  l o s s  18.0,  s o l i d s  4.1 p e r c e n t ,  g e l s  
20/43, PV 1 3 ,  YP 22. 

Preparing t o  c i r c u l a t e  cas ing .  D r i l l e d  to  41 31 f t .  
c i r c u l a t e d  30 minutes.  Dropped Survey. POH s t a n d i n g  
back. RU Schlumberger and logged.  Run #1 - BHC 
sonic/GR/Cal i 41 30-0 f t .  Run #2- Formation Density 
Cal iper  GR-4134-0 f t .  RU l a y  down machine - LD BHA 
and 8 i n .  DC. . Ran 96 j o i n t s  9-5/8 36 pound K-55 
LT&C. Mud p r o p e r t i e s :  w t  9 .1,  v i s  49,  w a t e r  l o s s  1 8 ,  
s o l i d s  4.1 p e r c e n t ,  g e l s  20/43, PV 1 3 ,  YP 22. 



Ju ly  2, 1983 
(41 31 I. ) 
(26)  

Ju ly  3, 1983 
(4183')  

(27) 

Ju ly  4,  1983 
(4430' ) 
(28)  

Testing we1 1 control equipment. Cemented 9-5/8 in. 
casing, 30 b a r r e l s  pre-flush followed by 1000 sacks 
1 i t e  w i t h  45 pound Flocele. Tail-in w i t h  400 sacks 
Class "G" w i t h  1/4 pound Flocele and 2 percent CaC12. 
Plug down a t  11:30 A.M. Pressured t o  1800 pounds. 
Float held. RD Halliburton. C u t  off  casing and 
nippled up s tack.  Ins t a l l ed  rotating head, gas buster, 
PVT, FLS. Changed o u t  d r i l l  col lars .  RU Tooke 
Engineering. Began t e s t i n g  well control equipment. 
Unloaded 8-3/4 in .  s t a b i l i z e r s ,  loaded out 12-1/4 in. 
s t a b i l  i zers .  Mud propert ies:  N/A 

Tripping. Tested Kelly and casing. PU 15-7 in .  spiral 
d r i l l  c o l l a r s  and b i t .  WIH and d r i l l e d  out d i f fe rent ia l  
f i l l  c o l l a r ,  shoe j o i n t  38.02;guide shoe and 52 f t  . 
of new hole. Dropped Survey and POH. PU packed hole 
assembly and F-2 b i t .  Instal led DP protector rubbers 
and WIH. ' No shows. Dri l led shale 80 percent. Trip 
gas 531~ , C l  92, C 2  3,  C 3  t race.  Mud properties:  
w t  8.7, v i s  34, water lo s s  24, sol ids  1.8 percent, 
ge ls  6/25, PV 5 ,  YP 7. 

Dr i l l  ing. Work reamers through d i f fe rent ia l  f i l l  
cot l a r  and guide shoe and resumed d r i l l  ing. 
Accumulator 2800 ps i ,  manifold 1000 psi  (will g e t  
these up),  annulus 500 psi ( too low). Drilled 70 
percent sha le ,  30 percent sand. Connection gas  
12p , C 1  50, C 2  5 ,  C J  t race .  Background gas 2-4 uni ts ,  
4270 - carb ide  l a g  - BU 40 minutes. 4275-48 f t  d r i l l  
break 16v . C1 144, C2 6, C 3  trace. 4353-59 f t  d r i l l  
break 1581.1 , C1 720, C 2  16,  C 3  4. Mud properties:  

-wt-8 .-7-,-v-i s-36 ,-water- -1 oss-24 ,-sol-i ds--1-.-8-percen t,--------- 
ge l s  6/25, PV 5, YP 7. 

Dr i l l ing  4714-f t .  -Drillled t o  4470 f t .  Surveyed and 
resumed d r i  11 ing. Ordered Monel col l a r ,  x-over, j a rs  
f o r  coring. Accumulator 3000 psi ,  manifold 1900 ps i ,  
annulus 1000 ps i .  Dr i l l  break 4534-39 f t  - 1201~ , 
C1 368, C 2  10 ,  C 3  4. Drill break 4631-32 f t  - 1 2 6 ~  
C1 464, C 2  24, C 3  8. Dr i l l  break 4697-4704 f t  - 2 0 4 ~  
C1 712, C 2  40, C 3  8. Background gas 8 - 1 2 ~  . Mud 
proper t ies :  w t  8.7, v i s  40; water lo s s  18, so l ids  
1.8 percent,  g e l s  7/16, PV 7 ,  YP 11. 



J u l y  6, 1983 
(4886 ' ). 
( 30) 

Ju l y  7, 1983 
(4922' ) 

(31  1 

Ju l y  8, '1 983 
(4921 ' ) 

(32 )  

J u l y  9, 1983 
(5202 ' ) 
(33)  

GIH w i t h  o r i e n t e d  core  ba r re l s .  D r i l l e d  t:., 4710 ft - 
surveyed; D r i l l e d  t o  4879 ft. C i rcu la ted  30 minutes, 
POH, SLM 4886 f t  - 7 ft cor rec t i on .  . BHA i n  gauge. 
PU b a r r e l s  and o r i e n t i n g  equipment. Accumulator 
3000 p s i ,  m a n i f o l d  1900 p s i ,  annulus 1000 p s i .  
RCP a t  4728 ft, 400 p s i  #1 - 60 SPM, #2 60 SPM. 
D r i l l e d  70 pe rcen t  sand and shale. BG - 10-12u 
Carbide l a g  - 45, minutes.  Mud proper t ies :  w t  8.8, 

. v i s  36, wa te r  l o s s  15, s o l i d s  2.5 percent, g e l s  4/11, 
PV 6, YP 10. 

GIH f o r  r e t r i e v i n g  junk .  WIH and began co r ing .  Cored 
t o  4922 ft. Took p i c t u r e s  each 5 ft of core. 
Ba r re l s  ac ted  jammed a t  4920 ft. POH, LD c o r e  
assembly and 33.8 f t  o f  core. WIH t o  r e t r i e v e  junk .  
Corehead had 12 sheared studs. POH, recovered 50 
pieces o f  ca rb ide  and some b r a s s  PU b i t ,  j u n k  sub, 
WIH t o  r e t r i e v e  more junk .  BG - 12u . TG 72p . Gas 
increase TG 82p , C 1  260, C 2  24, C 3  6. Mud p r o p e r t i e s :  
w t  8.7, v i s  37, water  l o s s  18.5, s o l i d s  2.2 percent ,  
g e l s  2/13, PV 6, YP 9. 

D r i l l i n g .  Washed and worked b i t  and junk basket  on 
bottom t o  recover  more junk.  POH and recovered 28 
pieces o f  i r o n  and -4 i n c h  s tee l  b a l l .  Ran 60 f t  
core  b a r r e l  and j a r s  w i t h  st ratapax corehead. Cut 
6 f t  and' stopped c o r i n g  on junk. POH (SLM) and 

. recovered 5 f t core.  Made 6 f t  depth. c o r r e c t i o n  
4922 f t  = 4916 f t ) .  Ran b i t ,  junk sub, BHA and 
17-7 in .  d r i l l  c o l l a r s  t o  d r i l l  t o  nex t  core p o i n t  
a t  5680 ft. Mud p r o p e r t i e s :  w t  8.8, v i s  35, s o l i d s  
2.6 percent ,  water  l o s s  15, ge l s  2/7, PV 4, YP 7. 

D r i l l i n g  80 pe rcen t  sand, 20 percent  shale. D r i l l e d  
from 4921 f t  t o  5202 f t  - 281 f t  i n  23-314 hours. 
Ran W i r e l i n e  Survey a t  5100 ft. - D r i l l i n g  breaks: 
4968-4964 f t  , 4906-501 6 f t, 5025-5036 ft, 51 29-51 45 ft. 
Gas increases:  4996-5016 ft, TG512, C 1  104, C 2  128, 
C 3  30. 5025-36 ft, TG576, C 1  1388,.C2 144, C 3  32. 
5129-45 ft, TG384, C1 832, C 2  64, C; 6, C q  t r a c e .  
Mud p r o p e r t i e s :  w t  8.9, v i s ' 3 5 ,  water l o s s  14, 
s o l i d s  3.3 percent ,  g e l s  218, PV 4, YP 7. 



J u l y  10, 1983 D r i l l i n g .  D r i l l e d f r o m  5202 ft t o 5 3 9 8 f t ,  196 ft 
(5398')  i n  23 3/4 hours. Ran wi re1 i n e  survey a t  5363 ft. 
(34) Put mud f low through gas bu,ster a t  5242 ft. D r i l l  ing 

break: 5155-58 ft. RCP a t  5242 f t  - 500 p s i ,  #1 
and #2 - 65 SPM. BOP d r i l l  a t  10:50 P.M. Funct ion 
t e s t  o f  pipe rams - depth 5335 ft. Accumulator 
300 ps i ,  man i fo ld  1650 p s i ,  annulus 1000 p s i .  Mud 
propert ies:  w t  8:9, v i s  38, water l o s s  13.5, s o l i d s  
3.4 percent, g e l s  3/12, PV 8, YP 11. 

J u l y  11, 1983 D r i l l i n g 7 5 p e r c e n t  sand, 25 percent shale. D r i l l e d  
(5603' ) 205 f t  from 5398 f t  t o  5603 f t  i n  233 hours. Weighted 
(35)  mud system from 8.7 pounds/gal lon t o  10 pounds/ 

ga l lon i n  a n t i c i p a t i o n  o f  the previous pressures 
encountered i n  core i n t e r v a l  5680-5770 ft. S t i l l  do 
no t  have f lare. .  W i l l  keep mud weight t o  minimum. 
Mud propert ies:  w t  10, v i s  48, water l o s s  14, 
so l ids  2.6 percent,  ge ls  5/15, PV 9, YP 15. (Note: 
a t  7:40 A.M. had 8-10 f t  f l a r e . )  

J u l y  12, 1983 
(5690' ) 
(36) 

G I H  w i t h  core b a r r e l .  D r i l l e d  from 5603 f t  t o  5685 
ft i n  10-3/4 hours. C i r cu la ted  45 minutes. SLY 
out  o f  hole. Measuring i n :  5690 f t  - 5.37 f t  
di f ference, no co r rec t i on .  While d r i l l i n q  SWACO 
adjusted gas bus te r  t o  reduce a e r a t i o ~  mud. Leveled 
mud weight o u t  a t  10.2 pounds/gallon. F la red  
i n te rm i t t en t l y .  PU new Dowdco core b a r r e l  w i t h  new 
scr ibe shoe and Eastman o r i e n t i n g  equipment. WIH 
t o  23400 ft, c i r c u l a t e d  gas o u t  o f  ho le  - 10 ft 
f l a re .  W i l l  c i r c u l a t e  gas o u t  when on bottom and 
begin coring. Mud p rope r t i es :  w t  10.2, v i s  46, --- -- -- -- 

-water losr12.-0, sol-ids 1-0 percent , -ge l  s-12/25; 
PV 15, YP 20. 

J u l y  13, 1983 - Layinq down Core #3. C i r cu la ted  gas o f f  bottom 
(5733 ' ) and began co r i ng  (8:15 AM). Cored 43 f t i n  16 
(37) hours from 5690 ft t o  5733 ft. D r i l l  p i pe  washed 

out  on p i n  o f  33rd j o i n t  and box o f  34th j o i n t .  
POH, layed down core. Cored 43 f t  and recovered 
43 ft. Mud p r o p e r t i e s :  w t  10.2, v i s  43, water 
loss  13.2 s o l i d s  9.0 percent, ge ls  7/24, PV 11, YP 18. 



. .  J u l y 1 4 ,  1983 c o r i n g .  Cored'from 5733 f t t o  5777 f t ,  C 1 f t  i n  
(5777') 19-3/4 hours. Will POH and go back with diamond 
(38) corehead. Mud p rope r t i e s :  w t  10.2, vis 43, water 

l o s s  10.5, s o l i d s  9.0 percent,  g e l s  5/16, PV 11,  
YP 16. 

Ju ly  15, 1983 . Tr ip  In.  Cored 3 f t  t o  ,5780 f t  - very slow 
(5799' ) progress .  POH w i t h  Core #4. Cored 47 f t  and 
(39) recovered.47 f t .  Scr ibe  marks ok.  Changed o u t  

cor ing j a r s  (Johnson t o  Bowen). Sea l s  leaking on 
Johnson ja r s .  WIH w i t h  diamond corehead and 
cored from 5780 f t  t o  5799 f t  i n  74 hours. Core- 
ba r r e l  jammed. Lost 200 pounds pump pressure .  POH,  
l a i d  down core. Core #5 from 5780-5799 f t .  C u t  
19 f t ,  recovered 17.'3 f t .  (Hauled 3 loads  ou t  of 
reserve p i t ) .  Mud proper t i es :  . w t  10.3,  v i s  43, 
water l o s s  10.0, s o l i d s  11 percent ,  g e l s  6/16, PV 12, 
YP 17. 

Ju ly  16, 1983 Coring - Core #6. Finished t r i p p i n g  i n  w i t h  core- 
( 5840 ' ) ba r r e l  and diamond corehead. Cored from 5799 f t  t o  
(40) 5840 f t  - 41 f t  i n  203 hours. Now coring s ak i  a t  

9-12 minutes per f t .  Mud proper t i es :  w t  10.3, 
vis 43, water l o s s  10,  s o l i d s  9.5 percent ,  g e l s  
3/11, PV 10, YP 16. 

Ju ly  17, 1983 Logging with Schlumberger. Finished coring Core #6 
(5870' ) from '5840 f t  t o  5870 f t  . , (Core #6 f rom 5799 f t  t o  
(41 5870 f t .  ) POH w i t h  BHA. Recovered 71 f t  of t h e  

71 f t  cored. Monel d r i l l  c o l l a r  had wash out  hole 
s i z e  of n ickel ,  i n  c e n t e r  of c o l l a r .  Rigged up 
Schlumberger and WIH. Tagged bottom a t  5870 f t .  
Now logging. Yud p rope r t i e s :  w t  10.4, v i s  46, water 
l o s s  9.5,  so l i d s  10 percen t ,  g e l s  4/15, PV 13,  YP 18. 

l y 1 8 ,  1983 Dr i l l i ng .  Schlumbergerranl i tho-densi tycompensated 
5880 ' ) neutron,  gamma ray and ca 1 i per 1 ogs . Loggers TD 
42 5875 f t ,  ours 5870 f t .  Mobil ran te leviewer  logs  

in s e l e c t e d , p a r t s  of the  hole. Finished logging 
a t  9:30 P.M. PU BHA, changed o u t  some reamer c u t t e r s  
and pins .  WIH w i t h  b i t  and BHA t o  3300 f t .  
C i rcu la ted  out very l i t t l e  gas. Reamed and washed 



122 f t  o f  corehole  t o  .TD; Began d r i l l i n g  a t  4:30 A.M. 
Mud p roper t ies :  w t  10.4, v i s  46, water l o s s  9.5, 
s o l i d s  10 percent, ge l s  4/15, PV 13, YP 18. 

J u l y  19, 1983 
(6080 ' ) 
(43 

J u l y  20, 1983 
(6270 ' ) 
(44) 

J u l y  21, 1983 
(6431 ' ) 

--- - - ( -4 .5 . )  -- 

D r i l l i n g - .  50 percent sandstone, 35 percent s i l t ,  
15 percent shale. D r i l l e d  f rom 5880 f t  t o  6080 ft, 
200 f t  i n  23-3/4 hours. Had d r i l l  i n g  breaks wi th  
gas increases a t  5910-12 ft, 5960-65 f t  and 6080-86 
ft. ( A t  6:30 A.M., a f t e r  6:00 A.M. r e p o r t  t ime,.  
took 37 ba r re l s .  P i t  gain - gas increas ing,  d r i l l e d  
w i t h  12-15 f t  f l a r e .  Have n o t  c losed i n  ye t .  
Mixed weight  ( b a r i t e )  mate r ia l  t o  increase mud 
weight  t o  I f 1 0  t o  2/10 overbalance. Mud proper t ies :  
w t  10.4, v i s  43, water loss 11.5, s o l i d s  11 percent, 
g e l s  5/15, PV 16, YP 19. 

D r i l l i n g  - we l l  q u i e t .  Gas volume cont inued t o  
increase. Had 20-25 f t f l a r e .  Continued t o  mix 
b a r i t e .  Leveled mud weight o u t  a t  11.3 pounds/ 
ga l lon .  Pressures and mud weights not  t r a c k i n g  
MWX-2. D id  n o t  c l ose  i n  wh i le  adding b a r i t e  i n  gas 
sec t i on  from 6087 ft t o  6120 ft. A t  p o i n t  when 
mud weight  was 10.7 pounds/gallon, wel l  would f low 
w i t h  mud pumps shu t  down! D r i l l e d  t o  6165 f t  
shu t  down f o r  survey. Shut down pumps. Well flowed. 
Continued t o  d r i l l  w h i l e  r a i s i n g  mud weight. Raised 
t o  11.6 pounds/gal l o n  . Mud p rope r t i es :  w t  11 -6, 
v i s  60, water l o s s  8.5, s o l i d s  11 percent,  ge ls  2/27, 
PV 15, YP 22. 

Out o f  Hole - making up corebar re l .  D r i l l e d  t o  
6427 ft, 157 f t  i n  194 hours. Dropped TOTCO and 

-SL-M-out-of-hol e:- Corrected-depth :--6427-f t --64-31- -f t c------- - 
( D r i l l i n g  break: 6382 f t  t o  6390 ft . )  Note: A t  
7:00 A.M. Eastman o r i e n t i n g  ins t rument  i n  corebarre l .  
B l  i n d  rams a re  c losed  and mud i s  " b o i l i n g "  i n  hole. 
W i l l  go i n  ho le  i n  stages, c i r c u l a t e  o u t  gas and 
r a i s e  mud weight. Have asked f o r  f l a r e  t o  be 
ex t ingu ished  on MWX-1. Mud p rope r t i es :  w t  11.6, 
v i s  46, water l o s s  10.4, s o l i d s  15 percent, gels 
11/29, PV 20, YP 27. 



J u l y  22, 1983 
(6499' ) 
(46) 

J u l y  23, 1983 
(6520 ' ) 

J u l y  24, 1983 
(6675 ' ) 

J u l y  25, 1983 
(6807' ) 

(49 

J u l y  26, 1983 
(6875 ' ) 

(50 

POH w i t h  Core #j. WIH  w i t h  90 f t  corebarre l  and 
Stratapax corehad t o  4130 ft. Broke c i r c u l a t i o n  
and c i r c u l a t e d  out  gas. Mixed b a r i t e  w h i l e  
. c i r c u l a t i n g .  Went t o  bottom, c i r c u l a t e d  ou t  ga.s. 
Began cor ing.  Cored f rom 6431 . ft t o  6490 f t  i n  
14-3/4 hours. F i r s t  60 ft cored good - l a s t  8 f t  
slow. Raised mud weight  t o  1.1.8-11.9 pounds/gallon 
wh i l e  co r ing . .  Mud p rope r t i es :  w t  11.8, v i s  64, 
water l o s s  8, s o l i d s  14 percent,  ge l s  12/29, PV 22, 
YP 34. 

G I H  t o  d r i l l .  F in ished POH w i t h  Core #7 (6431-6499 ft, 
68 f t )  - had 100 percent recovery. WIH w i t h  8 23/32 
i n  diamond corehead . Cut 30 f t  i n  13 hours. POH 
w i t h  Core #8. 6499 f t  t o  6529 ft, 30 ft - recovered 
28 ft. PU d r i l l i n g  BHA, changed o u t  a l l  c u t t e r s  
and r o l l e r  bars on 6 p o i n t  reamer, 3 p o i n t  reamers 
ok. WIH t o  d r i l l  t o  nex t  l ogg ing  and c o r i n g  p o i n t  
o f  6870 ft. Mud p rope r t i es :  wt  11.9, v i s  46, 
water l o s s  8.0, s o l i d s  15 percent, ge ls  7/12, 
PV 15, YP 24. 

D r i l l i n g  - 50 percent sandstone, 39 percent shale, 
10 percent  s i l t ,  5 percent  coa l .  F in ished G I H .  
Broke c i r c u l a t i o n  a t  4130 ft. D r i l l e d  146 f t  from 
6529 f t  t o  6675 f t  i n  20 t  hours. Washed and reamed 
core ho le  p r i o r  t o  d r i l l i n g .  Mud p roper t ies :  
w t  11.9, v i s  46, water l o s s  8.0, s o l i d s  14 percent,  
ge ls  13/27, PV 20, YP 33. 

D r i l l i n g  - 60 percent  shale,.25 percent s i l t ,  15 
percent sandstone. D r i  11 ed f rom 6675 f t  t o  6807 ft, 
132 f t  i n  234 hours. Mud p rope r t i es :  w t  11.8, 
v i s  51, water l oss  8.0, s o l i d s  15.5 percent, ge ls  
10/22, P V  22, YP 30. 

Logging w i t h  Schlumberger. D r i l l e d  6807 f t  t o  
6875 ft, 68 f t  i n  9 hours. . C i r c u l a t e d  1 + hours and' 
POH t o  log .  (D id  n o t  SLM ou t  o f  ho le  due t o  h igh 
winds and r a i n ) .  PU Schlumberger and began logg ing.  
A t  r e p o r t  t ime, having t r o u b l e  w i t h  br idge.  Have 
no t  r un  d i g i t a l  sonic survey. Mud p roper t ies : .  
w t  1.8+, v i s  52, water l o s s  8.0, s o l i d s  15.5 percent,  
ge ls  8/24, PV 19, YP 29. 



J u l y  27, 1983 
(6883' ) 

(51 

Coring on Core #9. (Schlumberger TD 6878 ft - ours 
TD 6875 f t ) .  Schlumberger f i n i s h e d  logg ing  and 
r i g g i n g  down a t  4:00 P.M. D i g i t a l  sonic would n o t  
f unc t i on .  Cut 100 f t  d r i l l i n g  l i n e .  Waited on 
and r i gged  up Eastman engineer 53 hours. S ta r t ed  
i n  ho le  w i t h  corebarre l .  - shutdown 13 hours f o r  
r i g  se rv ice  and r e p a i r s  (hydromatic cha in) .  Broke 
c i r c u l a t i o n  a t  4180 f t  - on bottom and began co r i ng  
a t  3:00 A.M. Had 5-6 f t  f l a r e  f o r  approximately 
one hour. Mud p roper t ies :  w t  11.9, v i s  52, water 
l o s s  8.0, s o l i d s  15.5 percent, ge l s  8/24, PV 19, YP 29. 

J u l y 2 8 ,  1983 D r i l l i n g .  C o r e d f r o m 6 8 8 3 f t t o 6 9 1 0 f t i n l O +  
(6943' ) hours. Ba r re l  t r i e d  t o  jam. POH w i t h  core. Core #9 

(52) 6875 f t  t o  6910 ft, c u t  35 ft, recovered 34.8 ft. 
Stood corebar re l  back i n  de r r i ck ,  redressed reamers. 
WIH w i t h  b i t  and BH d r i l l i n g  assembly. D r i l l e d  
33 f t  i n  5-3/4 hours. D r i l l e d  60 percent shale, 
20 percent s i l t ,  15 percent sandstone, 5  percent  
coa l .  Mud p roper t ies :  w t  11.8, v i s  47, water l o s s  
8.5, s o l i d s  15 percent, ge ls  6/15, PV 17, YP 24. 

J u l y  29,1983 Going i n  ho le  f o r  Core # lo .  Washed back t o  bottom 
(7071 ' ) (6910 f t ) .  D r i l l e d  6910 f t  t o  7071 f t  i n  15 hours. 

(53) C i r cu la ted  bttoms up. Survey a t  7068 f t  - 1/8 
degrees. POH, SLM a t  7071 f t  - 7071.69 ft. PU 
PAX corehead and assembled f o r  Core # l o .  R I H .  Mud 
p roper t ies :  w t  11.8, v i s  59, water l o s s  9.0, s o l i d s  
15 percent, ge l s  12/29, PV 22, YP 30. 

J u l y  30, 1983 - -- 

(71 58' ) 
( 54) 

Going i n  h o l e  w i t h  d r i l l  i ng  assembly. C i r cu la ted  
-- ------p-p-p Core #1D---cut-87'-ft 
core assemblv t o  bottom. 
(7071 f t  t o  71 58 f t )  . Recovered repor ted 88 f t. 
C i r cu la ted  bottoms up. POH (chained ou t ) .  PU 
d r i l l i n g  assembly, WIH, broke c i r c u l a t i o r ?  one-half 
way i n .  S l o w . t r i p ,  problems w i t h  r i g  hydromatic. 
Dev ia t ion  p e r  Eastman 1  /8 degrees. Mud p rope r t i es :  
w t  12.3, v i s  57, water l oss  8.0, s o l i d s  16 percent, 
ge l s  6/22, PV 18, YP 25. 



J u l y  31, 1983 . D r i l l i n g .  C i r c u l a t e d  t o  bottom (7158 f t )  with 
(7245' ) d r i l l i n g  assembly. D r i l l e d  2 f t  and l o s t  1000 psi 

(55) , pressure .  Checked a l l  s u r f a c e  equipment a s  ok. 
Pumped s o f t  rope " f l a g " ;  no i n d i c a t i o n  o f  hole  in 
d r i l l i n g  s t r i n g .  No l o s s  of  s t r i n g  weight b u t  
torque  minimal. POH (chained) .  Found one je t  i n s e r t  
miss ing  from b i t .  PU new b i t .  RBIH and resumed 
d r i l l i n g  a f t e r  2 hour r e p a i r s  t o  r i g  hydromatic. 
Mud p r o p e r t i e s :  w t  13.3, v i s  62 ,  water  l o s s  8.0,  
s o l i d s  16 p e r c e n t ,  g e l s  14/32, PV 31, YP 29. 

August 1 , 1 983 
(7418' ) 

(56) 

August 2,, 1983 
(7471 ' ) 

(57 )  

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

D r i l l i n g .  D r i l l e d  from 7245 t o  7418 f t  - 173 f t  i n  
23-3/4 hours. .Changed o u t  "0" r i n g  s e a l s  i n  Grant  
Rotat ing Head. Revised programmed T.D. f o r  8-314 in .  
hole i s  7471 f t .  Mud p r o p e r t i e s :  w t  13 .4 ,  vis 64,  
water  l o s s  8.0,  s o l i d s  21 pe rcen t ,  g e l s  12/36, PV 24, 
YP 32. 

D r i l l i n g .  D r i l l e d  7418-7471 f t  - 53 f t  i n  6-3/4 
hours. C i r c u l a t e d  1 /4  hour ,  made s h o r t  t r i p  ( 5  s t a n d s )  
C i rcu la ted  on bottom f o r  1 hour. Dropped Survey. 
S t a r t e d  POH. Lost  one engine  - g e n e r a t o r  on r i g  
(unable  t o  synch g e n e r a t o r ) .  Had t o  POH i n  low g e a r  
w i t h  only  one engine  - g e n e r a t o r .  POH a t  1900 hours. 
SLM o u t  o f  hole  7471 f t  - 7473.5 f t .  S t a r t e d  logging 
a t  1900 hours. Mud p r o p e r t i e s :  w t  13.7, vis 47, 
water  l o s s  8.0,  s o l i d s  22 p e r c e n t ,  g e l s  17/34, PV 29, 
YP 37. 

C i r c u l a t i n g  and cond i t ion ing  mud - r a i s i n g  mud 
weight .  Correc ted  SLM - 7471 f t  - 7474 f t .  
Schlumberger r a n  LDT/CNL/NGT i n  one r u n  t o  maximum 
depth o f  6445 f t .  Hole br idged o r  swel led .  Rigged 
down Schlumberger, WIH wi th  b i t  and fu l l  BHA. Did 
not  touch anything t o  TD. C i r c u l a t e d  3 hours and 
POH t o  log  Schlumberger. Stopped a t  6445 f t  aga in .  
Worked t o  6600 f t  maximum. POH, WIH wi th  b i t  and 
BHA. Mud p r o p e r t i e s :  w t  13.7,  vis 75, water l o s s  
7.8, s o l i d s  22 pe rcen t ,  g e l s  14/31, PV 32,  YP 35. 



August.4, 1983 Logging. c i r c u l a t e d  and ra ised  mud weight t o  14.2 
(7474 ' ) . pounds/gal 1 on. POH t o  1 og Schl umberger. Ran LDT/CNL/ 
(59) NGT Survey instrument.  Again stopped a t  6445 ft bu t  

worked down t o  7200 ft. Logged i n t o  9-5/8 in .  
casing. POH, removed bow spr ing  from too l ,  re ran  
and went t o  TD. Logged back t o  t i e - i n  a t  7168 ft. 
Now running Mobi 1 ' s t e l  eviewer 1 ogs on Schl umberger ' s 
w i  re1 ine.  Televiewer 1 ogs are. excel 1 ent. Mud 
p roper t ies :  w t  14.2, v i s  62, water l o s s  8.0, s o l i d s  
23 percent, ge ls  8/27, PV 27, YP 37. 

August 5, 1983 Logging. Hole cont inues t o  be s tab le .  No fill 
( 7474 ' ) logg ing  sondes s t i l l  tagged bottom a t  7474 ft. I n  

(60) pas t  24 hours have run Mobi l  ' s  te leviewer,  
Schlumberger EPT, SNP, DLL/Rxo. Now running M o b i l ' s  
sonic log .  Have released: Tooke mud loggers, 
SWACO PVT/FLS, o i l f i e l d  mud cleaner. Mud p roper t ies :  
w t  14.2, water l o s s  8.0, so l i ds  28 percent, v i s  0, 
ge l s  9/27, PV 27, YP 37. 

August 6, '1983 ~ o ~ g i n ~  w i t h  Schlumberger. Finished running Mobi l  ' s  
(7474' ) sonic. Schl umberger r a n  SNP and d i g i t a l  sonic 

(61 device. WIH w i t h  CMS. Hole wa,s s tab le .  Mud 
p roper t ies :  w t  14.2, v i s  62, water l o s s  8.0, s o l i d s  
23 percent, gels 9/27, PV 27, YP 37: 

August 7, 1983 C i r c u l a t i n g  and c o n d i t i o n i n g  hole. Logged t o  8:30 PM. 
(7474' ) Gas began break ing through a t  surface. RD loggers, 

(62) PU used b i t ,  BHA and WIH t o  2785 ft. C i rcu la ted  
gas out.  WIH t o  5600 f t  - c i r c u l a t e d  gas out. 
WIH t o  TD. Now c i r c u l a t i n g  and mix ing  b a r i t e  t o  

-. - - -- . - - -- ra-ise weight..fom-gas c-ut 12 ... 3 poundsLgal l o "  to--_ -_ - -- . -- 

14.2 pounds/gallon. Mud proper t ies :  wt 13.9, v i s  68, 
wa,ter l o s s  8.0, s o l  i d s  23 percent, g e l s  9/27, PV 27, 
YP 37. 

August.8, 1983 Logging w i t h  Dresser A t las .  C i rcu la ted  and 
( 7474 ' ) condi t ioned mud t o  14.2 pounds/gallon. Dropped Survey 

(63) and POH t o  log .  Resumed logging w i t h  Schlumberger 
a t  12:OO noon. Ran CNT-G/ML and SHDT (no t  complete). 
RD Schlumberger and RU Dresser A t l a s .  Mud p rope r t i es :  

, 
w t  14.2, v i s  53, water l oss  8.'0, s o l i d s  21 percent, 
ge l s  5/18, PV 21, YP 27. 



August 9, 1983 Logging w i t h  Dresser At las .  Logged pas t  24 hours. 
(7474')  Hole s tab le .  Got D i e l e c t r i c  Log. Mud p rope r t i es :  

(64) w t  14.2, v i s  .53, water l o s s  8.0,  s o l i d s  21 percent,  
gels 5/18, PV 21 , YP 27. 

August 10, 1983 Rigging down Schlumberger. Dresser A t l a s  r a n  
(7474' ) Acoust i log and Spectralog. RD Dresser A t l a s  a t  

(65) 9:00 PM. RU Schlumberger. Ran dipmeter. F in ished 
a l l  l ogg ing  and r i g g i n g  down Schlumberger a t  6:00 AM. 
W i l l  G I H  w i t h  d r i l l i n g  assembly and c o n d i t i o n  hole.  
W i l l  POH l a y i n g  down and prep t o  r un  7 in .  casing. 
Mud p roper t ies :  w t  14.2, v i s  53, water l o s s  8.0, 
s o l i d s  21 percent, ge ls  5/18, PV 21, YP 27. 

August 11, 1983 ~ u n n i n ~  7 i n .  casing.' WIH w i t h  d r i l l  c o l l a r s  and 
(7474' ) d r i l l  pipe. Broke c i r c u l a t i o n  tw i ce  GIH. 

(66) C i rcu la ted  7 hours w h i l e  cond i t i on ing  ho le  and 
r a i s i n g  mud weight from gas c u t  13.7 pounds/gal lon 
t o  14.2 pounds/gallon. POH l a y i n g  down d r i l l  p i p e  
and d r i l l  c o l l a r s .  RU t o  r un  7 i n .  casing.  Casing 
. j ob  going very s lowly.  Recut p i n s  on 14 j o i n t s ,  
so f a r ,  a r e  bad. Recu t t ing  a l l  a v a i l a b l e  bad casing 
p ins  i n  machine shop i n  F r u i t a .  Mud p rope r t i es :  
wt  14.2, v i s  47, water l o s s  8.0, s o l i d s  22 percent,  

. ge ls7113 ,  PV17 ,YP24 .  

August 12, 1983 N ipp l i ng  up BOP's. F i n a l l y  reached bottom w i t h  
(7474-7450'PB) 175 j o i n t s  7 i n .  32 pound P-110, L80 and N80 used 

(67) casing ( p l u s  l and ing  j o i n t ) .  C i r cu la ted  34 hours. 
Mud i n  good cond i t i on .  Cemented w i t h  HOWCO w i t h  
30 b a r r e l s  CS-2 (14.2 pounds/gal lon),  100 sacks 
50-50 POZ w i t h  10 pounds/scak o f  sand, 1250 sacks 
Class "H": w i t h  .6 percent  Halad 9 and .4 percent 
of HR-4. Las t  150 sacks a t  16.2 pounds/gal lon. 
Displaced t o p  p lug  w i t h  269 b a r r e l s  f r e s h  water. 
C i rcu la ted  displacement w i t h  268 b a r r e l  s. F i na l  
pump pressure 3800 p s i  . Bumped p l  ug a t  3350 p s i  . 
Checked f l o a t  equipment - h e l d  ok. B led o f f  casing 
pressure. Had CS-2 r e t u r n  a t  223 b a r r e l s  d isp lace-  
ment. Had good re tu rns  throughout cement job.  
C i rcu la ted  cement back t o  t he  surface.  Bumped p l u g  
a t  11:32 PM. Released a t  11:37 PM. Raised BOP's, 
s e t  s l i p s ,  cu t  o f f  casing. Mud p rope r t i es :  w t  14.2+, 
v i s  47, water l o s s  8.0, s o l i d s  22 percent,  ge ls  7/12, 
PV 17, YP 24. 



August 13, 1983 POH w i t h  b i t  f o r  more d r i l l  c o l l a r s .  Nippled up 
(74501PB) BOP'S and r o t a t i n g  head. PU 5-7/8 in .  b i t ,  4-4 1 /8  i n .  
(68)  d r i l l  c o l l a r s ,  junk sub above b i t ,  casing scraper, 

2 d r i l l  c o l l a r s  up. Ran i n  on 3-1/2 i n .  O.D. d r i l l  
pipe. Tagged cement i n s i d e  7 i n .  casing a t  7380 ft 
( d i f f e r e n t i a l  f l o a t  c o l l a r  a t  7450 f t ) .  D r i l l e d  
cement, a f t e r  d i sp lac i ng  water t o  mud. Did  n o t  
have enough weight  t o  d r i l l  f l o a t  c o l l a r .  POH t o  
p i c k  up more d r i l l  c o l l a r s .  Mud p roper t ies :  
wt  14.4, v i s  68, water  l o s s  8,.5, so l i ds -  22 percent, 
ge l s  13/32, PV 24, YP 33. 

August. 14, 1983 D r i l l i n g b e l o w .  7 . in. casing. Fin ished POH - p icked 
(7484')  up 4-4 3/4 i n .  d r i l l  c o l l a r s .  WIH w i t h  b i t ,  junk 
(69 sub and 9 d r i l l  c o l l a r s  on 3-1/2 i n .  d r i l l  p ipe.  

K e l l y  too  l a r g e  f o r  7 i n .  casing. Waited 6 hours 
f o r  N i co r  4-1/2 i n .  Hex K e l l y  and bushings. D r i l l e d  
t op  rubber .plug, f l o a t  c o l l a r ,  20 f t  o f  hard cement, 
guide shoe and d r i l l e d  i n t o  format ion a t  2:15 AM. 
Mud p rope r t i es :  w t  14.2, v i s  59, water l oss  8.0, 
s o l i d s  22 percent,  ge ls  7/12, PV 17, YP 24. 

August 15, 1983 D r i l l i n g .  D r i l l e d  t o  7512 ft.. B i t  qu . i t  d r i l l i n g .  
(7526 ' ) POH f o r  b i t  change. PU .new Smith F-3 and WIH. 
(70 )  D r i l l e d  ve ry  s lowly .  Have 9 r e n t a l  d r i l l  c o l l a r s ,  

bu t  can o n l y  r un  10,000 pounds on b i t .  Mud 
p rope r t i es :  w t  14.0, v i s  52, water l o s s  8.0, 
s o l i d s  20 percent,  ge l s  12/27, PV 22, YP 31. 

August 16, 1983 POH w i t h  2-1/2 in .  diameter core. F in ished d r i l l i n g  
.- - - (7564 ' TD 1.- tp_ 15363 G . C k r C ~ l a & d l  hour,. Measuyed_c!!tof , 

( 71-)--- 
~ . . . - - -. . - . - 

depth ok. PU 5-3/4 in .  x 2-1/2 i n .  diamond corehead,-~ 
30' f t  core b a r r e l ,  Monel d r i  11 c o l  l a r ,  4-4 3/4 i n .  
c o l l a r s ,  4-4 1 /4  in. c o l l a r s  and WIH on 3-1/2 i n .  
d r i l l  p ipe.  Cut 2 8  ft core from 7536 f t  t o  7564 f t  TD 
i n  7-3/4 hours. POH w i t h  core. Mud p rope r t i es :  
w t  14.3, v i s  57, water  l o s s  8.0, s o l i d s  20 percent, 
ge l s  18/38, PV 24, YP 30. 



August 17,1983 Rigging down BOP'stack. F in ished POH w i t h  2-1/2 i n .  
(7564'TD) diameter core. PU Baker Mode1 " C "  t ub ing  - s e t  

(72) br idge plug. WIH and se t  b r idge  p lug  w i t h  top a t  
7417 ft. PU 3 f t  o f f  p lug  and c losed d r i l l  p ipe 
rams. Pressure tes ted  p lug  w i t h  1000 pounds f o r  
10 minutes - ok. Displaced mud w i t h  f r e s h  water 
(mud i n  2 r e n t a l  p i t s ) .  POH w i t h  r e n t a l  3-1/2 in .  
d r i l l  p ipe and 4-3/4 in .  d r i l l  c o l l a r s .  Cleaned p i t s ,  
RD BOP'S t o  our casing head. Released r i g  a t  
8:00 AM, August 17, 1983. 
F ina l  d r i l l  i n g  repo r t .  
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. ' 
CASING AND -G W O R T  

D.. Las Vegas - Superior MWX W d  No 3 DucJ~l~ 1, 1983 

Log of erring string. eYb it=m being listed .in same orda u run into well 
Pi- I . I W t / h I . G l u l c I ~ h ~ d I W ~ l  M.dwpbgrh 

1 HOWCO guide shoe ( 36# ( A  18rd' ]New 1 1.80 
I I I I I 

i 1  I Shoe j o i n t  - 9-5/8 OD 1 36# A l 8 r d  l ~ e w  ( 38.02 . -  
1 I I I I 

1 / HOWCO d i f f e r e n t i a l  fill c o l l a r  1 3 6 #  1 A  18rd INew 13 .90  
I I I I I 

I 

I Casing K-55 - LTliC - UK Monel. 

I 

95 1 J o i n t s  o f  9-5/8 casing , 

- 
; zx tequifed ro rS 8 trr. TOP of casing ltringl 9 - 5 ft( above ) (-1 duus ropl 4131 .OO -- 
u g  left out of ~ t t i ~ p ~ :  N& of h ~ !  join- I ~mount, m--cd overd A m o ~ n f  1 6 s  rhradr 44.38 - ,  

361 1 A 

I 

Centd.iza~: NO. HOwcO ~ ~ ~ ~ ~ l ~ ~ d  1-3-5-7-9-11 . j o i n t s  o f f  bottom . ..-.- 

Scruchcn: No. N/A Type Sp+g d u d  - .- 

8 r d  

5-cement baskets p laced 1-each 1 2 - j o i n t s  from bottom 

=t;cryLh'c ~ o ~ ~ - ~ ~ ~ ~ ~  complng uud Hal 1 i b u r t o n  (Grand Junc t i on )  ~ u m k r  of pump r n r ~  

New 

-t mired: N- of &000"1 i teUGd 400 sacks "G"  2% CaC1, -- - 

4087.28 

13.1 
Sluzry weight (av.) 1 6 .4 Minuter required to: Mix 2f Srarttopplug 9.37 P u m p p l u g d o ~ n ~ ~ ~ ~ ~ .  . - 
ws plug fogowed k i n g  line? no Plug ?umped to 40g1 PC-=: k t e  pumping 500 800, .. - 
Prevure bled off to O , psi and held below O psi f o r d  Did back pr-re valve hold?.- - - 
1 

i -- 
C i r cu la ted  approximately  10 BBL's cement t o  sur face.  ./ 

z !  Ci rcu la ted  10  BBL's cement t o  sur face.  
5 I 

Si* 
donn L. bcni  I l o  

(SKETCH LUG CUrW-SNTS GN WEPSE SIZE) 



Casing and Tubing Installation TALLY NET 

Las  Vegas SilM+lRY 
UETa lCT  

' ( U s e  di f faenr col- ior emch ptpc of diifereoc u i g h c  mad 31sdc) 

FlELD 
Rul i s o n  
Super io r  - K I 9-5/8 1 363! K- i 1130 ; 

' ' N E E  i 1 ! I ! 11297 -96' 
YWX 443 i I I I ,1279 1 91 m2LL NO. I I 

I 1 I 
C N I X G  SET A T  (DEPTH) I ! 308 i 65 

# 

1 I I MT. .- OR PO NO. I 

I I I DATE, June 28,  1983 
I , !  I : . ,  

S c b i l l o / N i c o r  ! [ I  ! TALUSD BY 
I I ---- 

x Cen t r a  1 i zer  t o t a l  j o i n t s  97 I ~ m u  41 92 29 
r Cement basket  shipped f rom D i v i d e  -.=Ad 



CER A,~,. 
CASING AND -G RLPORT 

T -u Supe r i o r  MWX-3 me August 11 , 1983 Well No- 

Log of using string, a& itm beiag listed in wmc orda u run into well 

Picur ( ~ - I l c m - b h k e - D a a i p f i o a  I W ~ R (  Gnde I tb teuk(~ood 'n l  -pU& 
I I 1 I I 

1 ( 7" Guide Shoe - Ha l  1 i b u r t o n  - Regular  1 3 2 # )  N 1 8  / A  I 1.40 ' 

I I 1 I I 

1 
I 
17" Casing - U.S. S tee l  - R3 P l l O  1 3 2  1 ~ 1 1 0  1 8  1 A ( 19.68 
I I . I  I I 

1 17" D i f f e r e n t i a l  f l o a t  c o l l a r  - HOWCO 1 3 2  1 N 1 8  1 A I 2.96 
I I I I I 

20 17" Casing - U.S. S tee l  - R3 I 3 2  I ~ 1 1 0  1 8  1 A 1 786.27 
I I I I I 

11 17" Casing -U.S. S tee l  - R3 1 3 2  1 N80 1 8  1 A 1 457.81 
175 j o i n t s  - := : m e d  :o tn. TOP of casing string 1 2 -  64 f t . ~ ,  (below) duua* T d  7461.36 

- l a n d i n g  jt (19.98) 
Cask10 left out oi sicins: N u d m  of full job-- 

(24  jtk 1020.60 

5' ,20' ,55'  o f f  bot tom & every  o t h e r  j o i n t  
45 G n t d k ~ ~ :  No-~Make HOWCO Depths placed t o  35(1(1 + 

70 

73 

- - 
Cement' baskets 5 

s c m k s i  No. Type s t e e l  s tave Sprcing dasi, 7400 ' , 6800 ' , 6200 ' , 5600 ' , 5000 ' 

G \ ; Y Z G  E?ORT-Service company used Ha 11 i b u r t o n  b umber 'of pump uud.. 

7" Casing - U.S. S tee l  (new coup l i ngs )  

7" Casing -U.S. S tee l  (w/ABC m o d i f i e d  coup1 i n g s )  

G- WCUIY,O~ d ~ d ?  yes . ~ u t q ~ m & t ~ ~ P o ~ X ~ i n 8  Dnamed u 'a aOeom2lug used? YO# sandlsk. .6nr Halad 9, 
CcPsnt mixed: Number of vdrr 1350 Kind 1 2 5 0 " C l a s s H  A-, 4% HR4. - 

sx. t a i l ) .  
Slur/ weigh (rv.) 6 7 1 : g* ( 1 Minutes required to: M i x  Stut top plug 1 Pump plug d o w ~  70 

32 

32 

W u  plug foilowed witb munuing line? Plug pumped to 7450 Prcssur=: Lzlc p u m p i n g ~ , ~ i n a 1  3800 

pressure bled off to -Q- psi md held below - psi for h a  Did back prarure valve hold? yes 
. - 

1 Bumped p lug a t  11 :32 PM. Released pressure a t  11 :37 PM. Good mud r e t u r n s  th roughou t  

I job .  Had CS-2 (mud f l u s h )  r e t u r n s  t o  su r face  and some scavenger cement. 
P 
2 ' 
I j 

I 

L80 

L80 

- 

S i F e d ! \ - '  Rccozrzxndtd &im- WOC tine 2 4 La. 
cement bond 109 i nd i ca tes  top  cement a t  su r f ace  W.J.  M h i s  nd R.L. Mann 

(SKETCH ANG C O M K L i  ON REVERSE SIDE) 

3022.50 

31 70.74 

8 1 B 

8 B 



Casing and Tubing installation T A U Y  SHEET 

WELL NO. M W X  # 3  

CNIXC SET A T  (DEPW 7474 
MT. hCrt O R  PO NO. 

,,;, August 11  , 1983 

o - cement b a s k e t s  I rau'8478.87 &.*- 

x = central i z e r s  



Appendix 3 
DIRECTIONAL SURVEYS ' 

AND WELL PROXIMITY DATA 
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SFERRY-SUN INCORPORATED 
SURWEL GYROSCOPIC  D I R E C T I O N A L  SURVEY 

PACE-  I 

C. E. R. CORPORATION MWX #3 
R U L I S O N  F I E L D  G A R F I E L D  COUNTY, COLORADO 

TOTAL D I R E C T I O N  ANGLE V E R T I C A L  L A T I T U D E  DEPARTURE 
DEPTH DEG M I N  DEC M I N  D E P T H  FEET FEET 

V E R T I C A L  DOC 
SECTION . LEG 

0. 99 0. 1 4  
I.. 15 0. 17 
1. 3 4 .  0. 24 
1. 54 8. 13 
1. 75 0. 13 

N 5 3 6 W  0 5 2  
N 1 5 4 E  0 5 9  
N 2 1 e w  s s e  
N 3 1 2 . W  Q 59 
N Q 5 4 E  0 . 5 4  

N 6 3 6 W  8 5 4  
N 2 4 2 W  0 5 2  
N 3 1 2 W  8 4 6  
N 4 4 8 W  8 3 5  
N 2 1 8 W  , 0 3 5  



- .  

SPERRY-SUN INCORPORATED 
SURWEL'CYROSCOPIC  D I R E C T I O N A L  SURVEY 

C. E. R. CORPORATION MWX #3 
R U L I S O N  F I E L D  G A R F I E L D  COUNTY, COLORAOO 

TOTAL D I R E C T I O N  ANGLE V E R T I C A L  L A T I T U D E  DEPARTURE 
D E P T H  DEC M I N  DEC M I N  D E P T H  FEET FEET 

VERTICAL DOC 
SECTION . L E G  



. 
SPERRY-SUN INCORPORATED 

SURWEL GYROSCOPIC D I R E C T I O N A L  SURVEY 

C. E. R. CORPORATION MWX #3 
R U L I S O N  F I E L D  G A R F I E L D  COUNTY, COLORADO 

TOTAL D I R E C T I O N  ANGLE V E R T I C A L  L A T I T U D E  DEPARTURE 
D E P T H  DEC H I N  DEG M I N  DEPTH FEET FEET 

PACE 3 

V E R T I C A L  DOC 
S E C T I O N  LEG 



a . - .  - 
SPERRY -SUN INCORPORATED 

SiJRWEL GYROSCOPIC D I R E C T I O N A L  SURVEY 

C. E. R. CORPORATION MWX #3 
R U L I S O N  F I E L D  G A R F I E L D  COUNTY, COLORADO , . 

T O T A L  D I R E C T I O N  ANGLE V E R T I C A L  L A T I T U D E  DEPARTURE 
DEPTH D E C  M I N  DEC M I N  DEPTH FEET F E E T  

A???. 68, 
,7049. 60 
7099,59 
7149. 59 
7199. 59 

PACE 4 

VERTICAL DOC 
SECTION L E G  

T H E  DOGLEG S E V E R I T Y  I S  I N  DECREES PER ONE HUNDRED FEET. 
T H E  V E R T I C A L  S E C T I O N  WAS COMPUTED ALONG N 18 52 E 

BASED UPON M I N I M U M  CURVATURE T Y P E  CALCULATIONS. THE BOTTOM HOLE 
DISPLACEMENT I S  35. 10 FEET, I N  THE D I R E C T I O N  O F  N 18 52 E 
6 0 T T 3 M  HOLE DISPLACEMENT I S  R E L A T I V E  TO WELLHEAD. 
V E R T I C A L  S E C T I O N  I S  R E L A T I V E  TO WELLHEAD. 



M R T  I CAL 

ALONG AZ 

SECTION IS 3 5  

IMUTH 1 0 . 9 0 ~  
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NL S P E R R Y  - S U N  

- - 

NO WELLS H A V E  BEEN E X T R A P ~ L A T E D  
I 

S 
CUST. C. E. R CORPORATION REF. I S .  SUPERIOR O I L  M W X  1. 2. 3 
JOB. NO. SU3 1 1804. 1 1805 .  CALF1301 03 ' DATE. 6-22.  2 4 - 8 2  & 9 - 2 4 - 8 3  
START MO. = 0 F U L L  DEPTH SCAN. 
SCALE I S  2 5  FEET/ INCH SCAN RFIO. L I M I T  = 2 5 0  
COURSE LENGTH = 1 0 0  A X I S  I S  TRUE NORTH 

DEPTH VALUES ON WELLS PLOTTED ARE 
MEASURED DEPTHS DOWN WELL NAME SUPERIOR O I L  MWX 1 



$ 

NL .SPE 'RRY - S U N  '4 
I, 

I N C O R P O R R T E D  
S C A N  OOWN W E L L  NRME S U P E R I O R  O I L ' M W X  2 

NO W E L L S  H R V E  B E E N  E X T R A P O L R T E O  
W * E .  P, 

C U S T .  C. E .  R  C O R P O R A T I O N  R E F .  I S .  S U P E R I O R  O I L  M W X -  1 .  2. 3 
JEB. 1\13. S U 3  1 1 8 0 4 .  1 1 8 0 5 .  C R L f l 3 0  1 0 3  DFITE.  6-22.  2 4  - 8 2  . &  9 - 2 4 - 8 3  
S T F l R T  MD. = 0 F U L L  D E P T H  S C A N .  
S C R i E  I S  25 F E E T / I N C H  S C A N  RRD.  L I M I T  = 2 5 0 .  
C O U R S E  L E N G T H  = 1 0 0  A X I S  I S  T R U E  N O R T H  . 

D E P T H  V A L U E S  ON W E L L S  P L O T T E D  A R E  
M E A S U R E D  0 E P T H . S  DOWN W E L L  N A M E  S U P E R I O R  O I L  MWX 2 







ii Eastman t .  \ 

Whipstock A #TRoLANE aNUM iii 

REPORT - 

. . 

, . 

SURVEY BY OFFICE -7 I- 
I R V I N  MCFALL RM 4 1 0  

SUB-SURFACE 
DIRECTIONAL 

SURVEY 

C E R  CORPORATION 
. COMPANY 

MWX NO. 3 
WELL NAME 

GARFIELD C O U F ~ T Y .  COLORADO 
LOCATION 

JOB NUMBER 

RM883 A 1 6 7 9  

TYPE OF SURVEY 

GYRO 

DATE - 
16-SEP-83 



1 

CER CORPORATION 
4 WELL NAME: MWX NO. 3 I 

I-OCAT I ON: G4RF I ELD COI.INTY 9 COLORADO , 

FILE bl0. : A2.-343 FF, NO. 14 , ! 
RUN DATER LO-SEP-83 

I 
JOB NO.: RM883 A 1 6 7 9  
TYPO: SEEICER OYRCl Sl.JRVEY 
SI.IF\'VEYOR t I RV I N  MCFALL I .  

I-AT I TUDC r 39.52 ! 
. COMF'IJTER OFERCSTlllRI ANN HEDERLEIN ,! ,, 

TOOL NO. 8 , EW0108 
F I ELO 1 RUl, I SON 

I 

VERT I M L  SECT I ON 

..... ... ....... !.- ......... A ...-.--..- ...-..----.-.-.- - - ------..----. .... .--.. . 
' RADIUS OF CURVATURE METHOD 



CER C~RPORAT ION SEEt<ER SIARVEY COHPl!TfiT I ON F ~ ~ G I Z  NO. 1 
WELL NAME: MWX NO. 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. .- -. ? 1 ME . . .  -- -.. .- -- . - DATE. .-.. - ... - .. - . . . . . . .  - . 
LOCATION: GARFIELD COUNTY. COLORfiDO 16: 46: 29 15-SEP--83 

TRlJE . . .  . . .  . . . . . . . . .  . . .  ... . . . . . . . . . . . . . . . . . . . . . . . .  . . VE-RS.*CC\L - - - - 
" MCASIIRED DRIFT " DRIFT COIJRSE VERT I CAL R E C T A N G I J I - I A R  CIOGI-EG' ' " ' 

IIEPTI4 AN'C.1.E n lRECTION I.ENGTII DEPTH SECT I ON C: O O R D J N CI T E S SEVERITY 
FEET a M o M FEET FEET FEET FEET - - - - - - -. .- -- DG/ 100FT ... . . . . . . . . . . . .  ........... ... ... . . . . . .  . . . . . . . . . . .  . . . .  .... 

2000.00 0 31 N 531 W 100.0 1999.89 15.69 17. 12 N 5.10 U 0.Og . ' 

2 100.0(1 0 32 N 0 5W . . .  100.0 2099.89 . . . .  16.99 . 18.06 N - . 5.15 U 0.05 : 

2200.00 o 28 N "  i 19 u 100.0 ' 21~9.08' i7.44 is.as' t i '  5.16 w " 0. OC. 
2300.00 0 31 N 13 47 E 100.0 2299. (38 18.35 19.84 N 5.08 U 0 . 1 9  . . 

I 
2.400.00 0 28 .. . .  .... . . . . .  . . . . .  . . .  . . . . . . . . . . .  N 7 2 5 E  . . . . . . . . .  .. . . . . .  100.0 2399. eo - 19.23 - .- - - 20.70 N 4.91 .- W .- - - - 0.07 



WkLL NClNEt N W X  NO. 3 I 
I . ... . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  TIME: ...,. DfiTE. ...- 

I-OCAT J O N t  C;ARF I ELD COUNTY, COI-ORA130 I 16: 46t  27 15-SEP...83 

DRIFT 
ANGLE 

D M 

 RIFT . 

DIRECTION 
D M 

TRUE 
VERT I CfiL 
: DEPTI.( 

fxET . . . . .  

VERT I C'AL 
SECT I ON 

. FEET 

......... . . . . . . . . . . .  
ti E C T' A N Ci U I. C\ f l  
C O O R D I N A T E S  

. . . . . . . . . . . . . .  ............. FEET' 

. . . . .  
DOGLEG 

SEVER I TY 
DG / 1 OOFT 



CER CCIHPORRT I ON 
WEI-1, NAME: MWX NO. 3 . 
LOCAT ION: GARF 1 ELD CI~IJNTY, COI-ORQUI~ 

MEAS!.IRED DRIFT.  D R I F T  
, tlEPTI4 ANGLE ' I) I REC:T I ON 

FEET D M D  M 

PAGE NO. 3 

TRUE . . 

COI-IRSE VERT I CAL . VERT I CAL. R E 'C ' T  A N 13' U 1. '4  R ' . DOGLEG 
LENGTI I DEFT t I SECT I ON C . O O R D I N f i T E S  SEVER I TY 

FEET FEET FEET - - FEET . . . . . . . . . . . . . .  - . . . . .  ....... . . . . . . . . .  .. . .  DG/ 100FT 

F I N A L  CLOSURE - DIRECTION,  N I t - D E G S  59 MINS  10 SECS E 
tr I STANCE I 34.99 P E E 1  

1: 



oepeh Feet - Feet 

4,200 145 
200 135 

4,400 143 
400 135 . 4,600 140 
600 136 

4,800 136 
800 137 

5,000 132 
1,000 137 5,200 128 
1,200 138 5,400 124 
1,400 138 5,600 1 20 
1,600 138 5,800 116 
1,800 138 6,000 113 
2,000 139 

6,200 109 
2,200 139 

6,400 1 07 
2,400 140 

6,600 106 
2,600 141 

6,800 104 
2,800 141 

7,000 105 
3,000 142 7,200 106 
3,200 1 43 

7,400 106 
3,400 1 44 

7,600 108 
3,600 145 

7,800 111 
3,800 - 146 

8,000 117 
4,000 146 8,200 128 

Feet 

I-. I 

142 
1Aq 



REPORT 

SUB-SURFACE 
DIRECTIONA L 

CER C O R P O R A T I O N  
. COMPANY 

MWX NO. 1 & 3 
WELL NAME 

G A R F I E L D  C.OUNTY, COLORADO 
LOCATION 

JOB NUMBER - D A T E  

23 - J A N - 8 4  

SURVEY BY OFFICE : -77- 
R M  4 1 0  

T Y P E  OF SURVEY 

P R O X I M I T Y  R E P O R T  
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4 I 

? 1 

....... . . .... .- ............ -. -. _ ... .---- (___ ..... 
CER CI:IRFI~T:AT ICIN , t.~r-~..i.. 1 --- %PERRY--SI.JN GYRO 

F I I-E :I:51:) IJELl.. rJAtlE: PIWX NU. 1 ; 

. . . . .  .. .-. .. - ... ...... ........................ .......-.. l..OI:AT I ON: GARF I EL.D CI~I..~NTY , CCI~-I-IRADI:I - --.-.---.. .--.- -.-.. - -  --.--...--- -----.----.-- 
I : : I ~ I ~ " I ~ ~ [ ~ I ~ \ ~ A ~ E s :  . I:, . (I(> (1) . 0111 I :  =- 4.1874. 

C:FR C:OI;F'ORCIT I OIJ  LIE:^..^. 2 ----- SEEKER SURVEY 
, :34Q CJEI,-l,- 

..fiW *" -Nc,.-' l--..".---.. .-.---"'- ------.--------..---- .r: ; 
l . . l 3 c ~ ' r  113bI: i:iAfiF I EL..D ~ 1 2 l - i ~ ~ ) '  , COl..ORATJl~ 
IZOOF~II I r J i ~ ~ f ~ ! ~ i  : 1 1 6 . 1 5  N 1 0 7 .  Z.&. W ICE = 5377. 
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MUD PROPERTIES FOR MWX Y3 
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MUD PROPERTIES FOR MWX Y3 
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