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CONVERSION FACTORS

In this report, figures for measures are given only in English
units. Factors for converting English units to metric units are shown

in the following table:

English Multiply by

in (inches) 25.4

ft (feet) .305

ft3 (cubic feet) .02832

mi2 (square miles) 2.59

gal (galloms) 3.785

gal/min (gallons per minute) .0631

(gal/min)/£ft (gallons per .207
minute per foot)

ib (pounds) .4536

1b/in? (pounds per square 6.8948
inch)

md (millidarcys) .000987

iii

Metric

mm (millimeters)

m (meters)

w3 (cubic meters)

km? (square kilometers)

L (liters)

L/s (liters per second)

(L/s)/mw (liters per second
per meter)

kg (kilograms)

kPa (kilopascals)

ym? (square micrometers)
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REPORT ON PRELIMINARY DATA FOR MADISON LIMESTONE TEST WELL NO. 1,
NE%4SE% SEC. 15, T. 57 N., R. 65 W., CROOK COUNTY, WYOMING

by

R. K. Blankennagel, W, R. Miller, D. L. Brown, and E. M. Cushing

Abstract

This report provides the preliminary data for the Madison
Limestone test well no. 1 including test-well history, geology of the
test well, hydrologic testing, and geochemistry. It also discusses the
preliminary results and future testing plans.

The test well was drilled as part of the study to determine the
water-resource potential of the Madison Limestone and associated rocks
to meet future water needs in a 188,000-mi? region that includes the
coal-rich area of the Northern Great Plains. Drilling and testing were
designed to yield a maximum of stratigraphic, structural, geophysical,
and hydrologic.information.

The test well was drilled in the NE%SE% sec. 15, T. 57 N., R. 65 W.,
Crook County, Wyo., to a depth of 4,341 ft below land surface.
The well is cased with 13-3/8-in diameter casing from land surface to
about 1,490 ft, and 9-~5/8-in casing from about 1,390 to 2,320 fr. It
is 7-7/8-in diameter open hole from about 2,320 £t to its total depth of
4,341 ft. The well is so constructed that additional hydrologic
tests and geophysical logs can be made at a later date.

Twenty-two cores were taken from selected intervals totaling 650 ft;
607 ft of core was recovered. The cores were photographed, slabbed,
plugged, and selected parts were tested for density, porosity, and
vertical and horizontal permeability. Gamma and density scans of the
cores were made, and thin sections are being prepared for detailed
examination.

Sixteen conventional drill-stem tests and packer-swabbing tests were
attempted. Ten of these tests give clues to the pressure heads of water
in the intervals tested; flowing water was obtained during seven of the
tests, All significant water-bearing units encountered in the test well,
except the Hulett Sandstone Member of the Sundance Formation, have
sufficient heads to cause the water in them to flow at the land surface.

Water from the open-hole part of the well has a shut-in pressure of
48 1b/in2, and flowed about 250 gal/min through a 2-in valve with a
head loss of 16 1b/in2. If the well could flow freely at the land
surface, the yield would probably be 650 to 700 gal/min. This quantity
would be the minimum flow from the well under free-flow conditions.
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Ail significant water-bearing units contain relatively freshwatef
(less than 2,000 mg/L dissolved solids).

Three water-bearing units, which are now cased off, may be potential
sources of ground water in the area of the test well. These are the
Hulett Sandstone Member of the Sundance Formation, the Minnekahta
Limestone, and the upper sandy part of the Minnelusa Formation.

Additional geophysical logs and tests will be made in the test well
this spring. The logs will include televiewer, gamma spectrometer, trace
ejector, and spinner-surveys. Packers will be set to isolate zones for
individual development (removal of drilling fluid) and testing. The
individual zones will be tested for head, temperature, water quality, and
quantity. After development, flow and discharge tests will be made
to determine the quantity of water that the well would yield under various
conditions of flow and pumping.

Introduction

Development of coal in the Northernm Great Plains will place a
heavy demand on the region's available water resources. Surface water is
poorly distributed in time and space. 1Its use for coal development in
parts of the region would require storage reservoirs and distribution
systems; in the rest of the region, surface water is fully appropriated
and its use would deprive present users of their supply. Many people
contend that the Paleozoic rocks which underlie most of the region
contain water-bearing zones that might supply, at least on a temporary
basis, a significant percentage of the total water requirements for coal
development. The unit most frequently mentioned as a possible source of
water is the Madison Limestone and associated rocks.

In 1975 the U.S. Geological Survey, in cooperation with the 01d West
Regional Commission, prepared a plan of study (U.S. Geological Survey,
1975) for evaluating the water-supply potential of the Madison Limestone
and associated rocks. This report not only presents a plan of study for
the Madison, but also gives references relating to the regional geology
and hydrology, cites the current geohydrologic studies being made by
Federal and State agencies and by private companies, and summarizes the
available data and the deficiencies of these data.
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During the development of the study plan, a liaison committee
was formed. The members were drawn from agencies of State governments
that have an active interest in or responsibility for control or develop-
ment of water from the Madison aquifer. These agencies include Montana
Bureau of Mines and Geology, Montana Department of Natural Resources and
Conservation, North Dakota State Water Commission, South Dakota Division
of Geological Survey, and Wyoming State Engineer. The purpose of the
committee is to maintain communication between investigating hydrOIOOLSts
and State officials relative to all aspects of the U.S. Geological
Survey's studies of the Madison aquifer.

During the 1976 fiscal year, the U.S. Geological Survey, in
cooperation with the States of Montana, North Dakota, South Dakota, and
Wyoming, began a study to determine the water-resource potential of the
Madison Limestone and associated rocks to meet the future water needs
in a 188,000-mi? region that includes the coal-rich area of the Northerm
Great Plains, and to evaluate these rocks (the Madison aquifer) as a
source of water for industrial, agricultural, public, and domestic
supplies. The study area includes eastern Montana, western North and
South Dakota, a small part of Nebraska, and northeastern Wyoming (fig. 1).
The area of greatest interest, however, is the Powder River Basin of
Montana and Wyoming, and the area surroundlng the Black Hills in Wvoming,
Montana, the Dakotas, and Nebraska.

Within the scope of available funds and manpower, the objectives and
approach are those outlined in the plan-of-study report. The objectives
include:

1. The quantity of water that may be available from the Madison
aquifer.

2. The chemical and physical properties of the water.

3. The effects of existing developments on the potentiometric
head, storage, recharge and discharge, springs, streamflow,
and the pattern of ground-water flow.

4, The probable hydrologic effects of proposed withdrawals of
" water for large=-scale developments at selected rates and
" locations.

5. The locations of wells and the type of construction and
- development of deep wells that would obtain optimum yields.

Many oill tests have been drilled to the Madison aduifer in the study

.area. Most did not completely penetrate the aquifer, but were drilled to

develop 0il fields or were exploration tests on known geologic structures,
Few data from these tests were collected for hydrologic purposes, but
they are useful in defining the geologic framework and some of the aquifer

characteristics such as water quality, temperature, porosity, and

potentiometric head.
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To obtain better subsurface hydrologic and geologic informationm,
it was recognized that test wells would have to be drilled. Drilling
and testing were designed to yield a maximum of stratigraphie, structural,
geophysical, and hydrologic. information. Stratigraphic and structural
information, obtained from drill cuttings, cores, and geophysical logs,
is critical for reconstructing the paleogeologic history of the region
as well as defining the present day architecture. Careful analysis
of cuttings and cores, and correlation with geophysical log character-

-istics will have transfer value with data obtained from oil-well tests

and surface geophysical surveys.

Hydraulic tests are designed to yield pressure data and subsurface
water samples from discrete intervals. These data are used to determine
the isolation and (or) interconnection of aquifers, the water yield of
isolated zones, the composite yield of the well, and the quality of water.

Using the available data, preliminary geological facies maps were
prepared. These showed the area along the eastern part of the Montana-
Wyoming border to have a high percentage of dolomite in the Madison and
associated rocks, thus indicating possible high primary porosity. Also,
because this area was apparently structurally active, good potential for
secondary fracture porosity was indicated. Most of the oil tests in this
area were not drilled deep enough to reach the Madison, and of those
drilled to the Madison only a few completely penetrate the aquifer. Tor
these reasons the area was considered favorable for the initial hydrologic
test well.

The U.S. Geological Survey assigned geologists and hydrologists
with knowledge of the area from its district office in Cheyenne, Wyo.,
to review available data and select several potential drilling sites in
northeastern Wyoming near the State boundaries of Montana and South
Dakota., Prime considerations in site selection were (1) depth to
Precambrian rocks about 5,000 ft, (2) adequate pressures to be reasonably
certain that the well would flow at land surface, (3) location on State-
or Federally-owned land, (4) good accessibility to the drilling site, (5)
availability of water for drilling and an area for disposal of water from
the well, and (6) nearness to source of electrical power. Seven sites
were considered and the site selected best met the above requirements.

Madison test well no. 1 was drilled in the NE%SE% sec. 15, T. 57 N.,
R. 65 W., Crook County, Wyo. (fig. 2 and 3). It is about half a
mile north of the Little Missouri River and along an all-weather _
gravel-surfaced road used by trucks hauling bentonitic shale. The well
is about 30 mi north of Hulett, Wyo., and 50 mi northwest of Belle Fourche,
S. Dak.

The well was spudded in the Fall River Formation of Early Cretaceous
age on July 16, 1976, and bottomed 60 ft below the top of Precambrian
rocks at 4,341 ft below land surface on October 13, 1976. It is cased
with 13-3/8-in diameter casing from land surface to about 1,490 ft, and
9-5/8-in casing from about 1,390 to 2,320 fr. It is 7-7/8-in diameter
open hole from about 2,320 ft to its total depth of 4,341 fr (fig. 4).
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The well is so constructed that additional hydrologic tests and
geophysical logs can be run at a later date (figs:. 5 and 6).

Sixteen drill-stem and packer-swabbing tests were attempted; only 10
yielded head information for the interval tested. Based on the test
data, all water-bearing units in the Paleozoic rocks have sufficient
heads to cause the water in them to flow at land surface. Water from
the uncased part of the well, about 2,320 to 4,341 ft, has a head of
48 1b/in2 above land surface.

Twenty-two cores were taken from selected intervals totaling 650 ft;
607 £t of core was recovered. The cores were photographed, slabbed,
plugged, and selected parts were tested for demnsity, porosity, and
vertical and horizontal permeability. Gamma and density scans
of the cores were made, and thin sections are being prepared for detailed
examination.

This report provides the preliminary data for Madison Limestone
test well no. 1 including test-well history, geology of the test well,
hydrologic testing, and geochemistry, and discusses the preliminary
results and future testing planms.

Selected references of geological and hydrological publications on
the Northern Great Plains area are listed in the plan of study of the
hydrology of the Madison Limestone and associated rocks in parts of
Montana, Nebraska, North Dakota, South Dakota, and Wyoming, U.S. Geological
Survey Open-File Report 75-631, December 1975.

Many individuals from the U.S. Geological Survey, other Federal
agencies, State agencies, and industry contributed to the successful
completion of the Madison test well no. 1. No attempt will be made to
list all of the U.S. Geological Survey personnel involved in the operation;
however, special recognition must be given to James A. Peterson, Thad W.
Custis, William J. Head, James R. Marie, Robert B. Brekke, Bruce B.
Hanshaw, John F. Busby, Roger W. Lee, Lewis W. Howells, and J. E. Weir,

Jr. -

Fenix and Scisson, Inc., of Tulsa, Okla., prime contractor for the
Energy and Research Development Administration (ERDA) at Las Vegas, Nev.,
assisted with preparation of the drilling specifications and provided a
drilling specialist, David Hoppes, at the drill site. 'Tenix and Scisson
prepared the well history included in this report.

J. R. Kerns and J. D. Traut of Hegna, Kerms, and Traut, consulting
geologists, Casper, Wyo., were employed by the drilling contractor
during drilling operations. They assisted with selection of cored

“intervals and identified formation tops. Their descriptions of cuttings

and cores are included in this report.
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. Geophysical logging'was done by Birdwell Division, Seismograph
Service Corp., and Dresser Atlas. Packer tests were run by Lynes, Inc.,

- with interpretation by Roger L. Hoeger. Other companies, too numerous
j to mention, were involved in the drilling, coring, fishing, and cementing
N operations. '

b Core preparation, photographs, and gamma-ray-attenuated-porosity-

e ~ evaluator (GRAPE) logs were provided by Marathon 0il Research Center,
‘Denver, Colo. Analysis of core and hydrologic parameters was by Core
Laboratories, Denver, Colo.

Test-well history

The following historical data on the test well including time
breakdown, hole history, core record, bit record, deviation surveys, and
log index sheet are taken from the Fenix and Scisson report furnished to
the U.S. Geological Survey at the completion of the drilling, coring,
and preliminary logging and testing of Madison Limestone test well no.
1. The mud report is from the Hegna, Kerns, and Traut report.
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FENIX & SCISSON, INC.
HOLE HISTORY DATA ;

DATE: December 17, 1976 APPROVED: H

WOLE NO.w Madison #1, Wyvoming ¥. 0. NO.2 l 1. O, NO.s 3
- USERs USGS TYPE HOLE: Exploratorv ) E

tocaTion Wyoming COUNTY: Crook AREA:  Hulett

SURFACE COORDINATES: NE/4 SE/4, Sec.1l5, TS7N. RESW

CROUND ELEVATION: 3604" PAD ELEVATION: TOP CASING ELEVATION:

RIG ON LOCATION: 7-7-76 SPUDDED: 7-16=75 COMPLETED: 10=-25-76

CIRCULATING MEDIA Mud '

MAIN RIC & CONTRACTOR

Emsce G3500. Themson Dril

linz Ine.

l NQ. OF COMPRESSORS & CAPACITY:

B8ORE HOLE RECORD CASING RECORD |
FROM To | sIZE 1.0. [ wT./FT. walL | craoe | ceurc. | FRCM | TO | cu.rr.cur.
o' 49'l 36" | 29.25"%| 113.652 | 378 | | o 49'] 135
49'| 33s| 26" | 19.124"| 94,004 | k=55 ool s3]l s13
335'| 1s0s'| 17y" 12.615" | s4.50% | -55 | stec | 0' | 1502¢| 107cxs
1505° 2353 12%" 8.8335" 40.004% I K=-55 T5C 1393 2333° QaQkvex
2353" 4355
TOTAL DEPTH: 41355' ‘ AVERAGE MANDREL DEPTH: FROM REFERENCE ELEVATION § :
JUNK & PLUCS LEFT IN HOLE: ‘
SURVEYS PAGE: 13 | CORING PAGE: 11 l j CU. FT. CKT, TOTAL IN PLUCS, ETC,
LOGCCING DATA: Page ‘14, !
BOTTOM HOLE COORDINATES: | rererence. {
RIGS USED {Site Prep Rigs *)
RiG NO. NAME TYPE cLass org:::mo ’fi‘iﬁ" 35:%:5:2' Y%:‘:o%f s
20 Themson Drilling Inc. Emsco G3500 100,50 - = 100.50
]
REMARKS: * Site Prep ltems

#% 200 fe3 circulated to surface.

**% Liner perforated at 1572' and squeeze cemented out perforaticas and around

liner top with a total of 1631 ft3 of cemens in 4 scages.

NOTE: All depths shewn are from kellv bushing 14' above eround levél.

PREPARED BY:

WDS:siw

TIME BREAKDOWN ON NEXT PAC
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Madigon £1, Wyoming
TIME BREAXDOWN

SITE PREPARATION

ORILLING OPERATION TIME (DOT)

OTHER SCHEDULED TIME (OST)

OPERATIONAL DELAY TIME (ODT)

RIC REPAIRS

DRILL MOVE
A EE— A ———
TRIPS RUN CASING ¥. 0. DRILLING SUPPLLES
— N —
SURVEYS CEKENT CASING CLEAN QUT FILL
SECURED ¥ITH CREYS
— — ——
—— — e
SITE DOT DAYS SITE 03T DAYS SITE 00T
TOTAL SITE PREP TIME DAYS REMARKS:

MAIN HOLE CONSTRUCTION

DRILLING OPERATION TIME (DOT) CTHER SCHEDULED TIME (OST) OPERATIONAL DELAY TIME (ODT)
ORILL 10.88 MOBILIZATION & DEMCBILIZATION RIG REPAIRS 0.02
TRIPS 5.89 CORE 12.74 ¥, 0. EQUIPHENT 4.09
DRESS DRILLING ASSEMBLY 106 §.75 FISH 10.51
SINGLE SHOT DEY. SURYEYS 0.15 CASED MOLE DIR, SURVEYS CLEAN OUT FILL _2_97_
OPEN HOLE DIRECTION SURYEYS UNLOAD CASED HOLE UNLOAD VATER INFLOY
Open Hole " 13.76 RUN MANDREL . REAM CROOKED HOLE -

' HYDROLOGICAL TESTS 14.67 PLUG BACK
. ' Nipple Up 1.19 DRILL OUT PLUGCS -
watn woLe bor__30.68 pavs | circulate Samples 0.53 SECURED WITH CRE¥S
CASING OPERATION TIME (COT) ° Ream Out of Gauge
RUN 20"  casiNg 0.50 —_— Hole 0.3
Run  13-3/8" casine 0.53 Mix & Condition Mud _3.06
CEMENT 20"  casine 0.38 Recement Liner 10.31
cement 13-3/8"cusing 0.90
DRILL OUT SHOE 0.32 :
L 1.91
uam Hore cot_4.34  pavs main HOLE osT_ 34.88 pavs uan vore ooT__ 30.40 o,y
TOTAL MAIN HOLE CONST. TIME 100.50 DAYS T REMARKS,

TOTAL ELAPSED TiME

TOTAL SITE PREP TiKE DAYS REMARKS:
© TOTAL MAIN HOLE CONST. TIME 100.50  pars * Run 9-5/8" Liner 0.79 Days
SEC. W/O CREW SITE PREP DAYS Cement 9-5/8" Liner 1.12 Days
SEC. ¥/0 CREW MAIN HOLE CONST. DAYS
TOTAL SUSPENDED (NO RIG) DAYS
TOTAL ELAPSED TWME 100.50  puvs
14
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7=-16~76 .

7=-17-76 -

7-18-76
7-19-76

7-20-76

7-21-76

7-22-76

7-23-76

7=24=-76

Madison #1, Wyoming
HOLE BISTORY

Prior to starting drilling operaticms 30" 0.D., 3/8" wall casing vas
set at 35' ground level in a 36" bole and :hg/annuluu £4illed with
135 £t3 of ready-mix cement.

Thomson Drilling Imc., rig #20, was moved in on 7~J-76 and was
tigged up at 1900 hours oa 7-16-76.

Note: All depthi teported are from kelly bushing 14' above ground
level (GL) unless otherwise showa.

Ran 174%™ bit in the hole and drilled from 43' te $7' using conven-
tional circulacion with water.

Drilled 17%" bole from 97' to 330' znd opened to 26" from 49' to 72
using 17" bit and a 26" reamer.

Cpened 17%" hole to 26" from 72' to 282' using mud as a d-illing fluid.

Opened 17%" hole to 26" from 282' to 330' and drilled 26" hole to 335°'.
Ran 8 joints (330.76') of 20" 0.D., 947, E-55 caging in the hole with
a B&W latch-in type flocat shoe on botto=.

Continued running casing and landed at 331' (317' GL) with centralizers
at 321', 243' and 43'. Ran a latch-in tool ¢n 44" drill pipe and

latched into shoe. Cenmented amnulus to surface using BJ with 40 barcels
of water ahead of 450 sacks (513 £t3) of type "G" cement + 22 calcium
chloride. Cement in place at 0430 hours. Full returns during cecenting.
Pulled drill pipe. Cut off 20" 0.D. casing and welded on a casinghead
Ingtalled a 20" Hydril blow our preventer.

Ran in hole and tagged cement at 322°'. Tested blow out preventer to 1000
psi. Drilled out cement and shoe from 322' to 331' usiag 7-7/8" bit,
12%" reamer and a 17%" reamer. Drilled 17%" hole to 340'. Laid down
hole opener and ran 7-7/8" bit in the hole and drilled 7-7/8" hole from
340" to 650'. Circulated samples at 630' and 650'. Made trip for core
barzel. )

Ran Christensen core barrel with 7-7/8" dizzond core bit in the hole and

. washed 15' to bottom. Cut core #1 from 650' to 680', recovered 29'.

Reamed core bole and drilled 7~7/8" hole from 680' to 1293'.

Made trip for bit, washed and reamed 120' to bottom. Drilled 7-7/8"
hole from 1293' to 1502'. Ran core bit in the hole, ecleaned out 15' of
£411 and cut core #2 from 1502' to 1528', recovered 26'. Ran 7-7/8" bi:
iz the hole. . .

Washed 30' to bottom, reamed core hole and drilled 7-7/8" hole fro= 1528'
to 1568'. Measured .out of hole and corrected depth to 1572'., Ran Bird-
well density, neutrom, gamma-induction, elec:ric, acoustic log, and 3~D
velocity logs to 1560'. .
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Madison £1, Wyoming

Hole History
Page 2

7-25-7%

7-26-76

7-27-76

7-28~76
7-25-76
7-30-76

7-31-76
8-1-76

8-2-76

8-3-76
8=4~76

8-5-76

g-6-76

Continued ruaning 3-D, guard, caliper and temperature logs to 1550°.
Made trip with 7-7/8" bit and conditioned hole for a drill stea test.
Ran Lynes drill stem test tool with a 7" packer in the hole on 2-7/8"
0.D. tubing and set packer at 1504°' with 18.50' of tocl below the
packer to test zome from 1500' to 1575'. Opened tool at 1415 hours
aod ran hydrolegic test #1 as directed.

Cozpleted test f1 az 0120 hours. Pulled out of hole. Rzan hydrolegic
test #2 with straddle packers set at 650' and 725'. Opened tool at
1000 hours and ran test as directed to 1715 hours. Pulled out of hole

with test tool. Made up hole opener with 7-7/8" bit, 12%" reamer and
a 17%" reamer. Ran in hole.

Opened 7-7/8" hole to 174%™ from 340' to 391'. Pulled out of hole aad
removed 17%" reazer. Opened 7-7/8" hole to 12%" from 391' to 814'.

Opened 7-7/8" hole to 12%" from 814' to 1000'.
Opened 7-7/8" hole to 12%" from 1000' to 1236'.

Opened 7-7/8" hole to 12%" from 1236' to 1355'. Made trip at 1302' to
change out reamer, washed and reamed 210' to bottem.

Opened 7-7/8" hole to 12%" from 1355' to 1510'.

" Hade trip, vemoved 7-7/8" bit and added 17%" reamer to hole op;nét.

Opened 12%" hole to 17%" from 391' to 781',

Opened 12k" hole to 174" from 781' to 978'. Made trip at 854' and
changed out 17%" reamer.

Opened 12%" hole to 17%" from 978' to 1273'.

Opened 12%" hole to 17%" from 1273' to 1392'. Made trip at 1345' and
changed out 17%'" reamer.

Opened 12%" hole to 17%" from 1392' to 1505'. Pulled out of hole and
started running 13-3/8" 0.D. casing. . '

Ran 49 joincs (1502.77') of 13-3/8" 0.D., 54.50#, K-55, ST&C casing with

a B&W latch-in type float shce on bottom. Landed casing at 1488.27' GL
(1502.27 KB) with a centralizer at 1478' GL, metal petal basket at

1473' GL and centralizers at 1428', 1364' and 1305' CL. Ran latch-in

tool on 4" drill pipe and latched into shoe. Cemented annulus using

BJ with 1500 gallons of mud sweep ahead of 1240 sacks (1748 ££3) of Lite
cement with 1/2f per sack of Cello~Flake and 2% calcium chleride followved
by 200 sacks (228 f£t3) of type "G" cement with_1/2# per sack of Cello=
Flake. Cement in place at 0940 hours.. 200 fr3 of cerent circulated to
surface. Pulled drill pipe out of the hole and nippled up.

-\
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8-7-76

8-8-76

8-9-76

8-10-76

8-11-76

8-12-76

. 8=13-76

Welded a casinghead on the 13-3/8" 0.D. casing and installed blow

out preventer. Tested blind rams to 1000 psi. Ran 7-7/8" bi:z and

12%" reamer in the hole and tested drill pipe rams to 1000 psi. Drilled
out cement and shoe from 1499' to 1502' and cleaned out to 1510'.
Pulled out of hole and removed reamer, Ran 7-7/8" bit and junk sub in
the bhole and washed to 1520', Circulated and built up mud viscosity.

Continued building up mud viscosity. Washed and reamed to 1572' and
drilled 7-7/8" hole to 1582'. Pulled out of hole and recovered several
emall pileces of iron in junk sub. Ran back in heole and built up mud
viscosity and volume. Made second trip and recovered small pileces of
iron. Drilled 7-7/8" hole from 1582' to 1738' and lost eirculatien.
Lost 153 barrels of mud. Pulled drill pipe to 1609' and had full re=-
turns. Built up mud volume and viscosity. Raz in hole to 1735' with
full returns. Ran to 1738' and lost circulation. Lost 130 barrels of
mud. :

Pulled bit to 1706' pumped in lost circulation materials wvith no returms,
lost 230 barrels of mud. Mixed mud and lost circulation materials.
Pulled drill pipe into casing and pusped mud in the hole, fluid level 20'
down in casing. Pulled out of hole. Ran Dresser Atlas caliper and in-
duction logs, tool stopped at 1579'. Ran in hole to 1382', pumped 270
barrels of mud in the hole with no returms. Mixed up zud and regained
full eirculacion at 1389'. Ran in hole, washed and reamed 124' to 1738°
with full returns. Circulated to condition mud, lost 108 barrels while
circulating. Pulled out of hole. .

Ran Dresser Atlas induztion and caliper logs, tool stopped at 1600'.
Made trip in hole and did not hit any bridges. Attecpted to leg again
and tool stopped at 1600'. Ran Lymes inflatable packer on 4k" drill
pipe in the hole for hydrologic test #3 and set at 1540'. Ran test frem
0756 to 0920 hours. Picked up Lynes 7" production packer and ran in
hole on 2-7/8" 0.D. tubing for hydrologic test #4. Set packer at 1542°
and ran test as directed.

Completed test at 0400 hours. Pulled out of hole. Ran 7-7/8" bit in the
hole, washed 150' to bottom and drilled 7-7/8" hole from 1738' to 1768
and lost returns. Lost 210 barrels of mud. Pulled 3 stands of drill
pipe. Mixed pud and lost circulation materials. Lost 200 barrels of
mud and regained 70% returms.. Drilled 7-7/8" hole from 1768' to 1924°',
regained 1007 returns at 1821°. :

Drilled 7-7/8" hole from 1924' to 2084'. Pulled out of hole and ran
7-7/8" diamond core bit in the hole. Tagged £411 at 1839' and cleaned
out to 1984'. )

Cleaned out £f111 from 1984' to 2062' and pulled out of hole. Ran 7-7/8"
bit in the hole and washed 60' to bottom. Made short trip to check for

" £411 and cleaned out 10' of f£ill. Pulled out of hole and cade up 7-7/8"

bit. 6 voint reamer. 2 stabilizers and jars. Ran in hole and cleaned

17
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8-14~76

8-15-76
8-16-76
8-17-76

8-18-76

8~19-76

8-20-76

8-21-76

8~22-76

8-23-76

" B=24=~76

Reamed out of gauge hole from 1870' to 2084' and drilled 7-7/8" hole .
from 2084' to 2087'. Made short trip to check for £111 ard cleaned
out 5' of £ill. Pulled ocut of hole and made up 7-7/8" core biz and
barrel. Cleaped out 6' of £111 and cut core #3 from 2087' to 2093'.

Cozpleted core #3 from 2093' ¢o 2117', recovered 30'. Washed and reazed
core hole and drilled 7-7/8" hole from 2117' to 2195°.

Drilled 7-7/8" hole from 2195'-to 2280'. Pulled out of hole. Made up
core barrel and cut 7-7/8" core #4 from 2280' to 2301°.

Corpleted core #4 from 2301' to 2335', recave*ed 53'. Cut core #5 from
2335' o 2370°'.

Completed core #5 from 2370' to 2388', recovered 53'. Ran Birdwell
electric log, tool stopped at 1605'. Pulled tool and recovered a 2' x
6" pilece of the drill pipe stripper rTubber. Ram tool back im the hole
and stopped at 1627'. Made trip with bit to clean out hole. Attecpted
to Tum guard log, tool not working.

Ran Birdwell elec.ric, induction, density, guard, 3-D, caliper, gonic
and tecperature logs.

Ran Birdwell neutrom log. Made trip with 7-7/8" bit to corditicn hole
for testing. Made up Lynes 7" inflazable packer om 4k" drill pipe and
set at 2299', Ran hydrologic test #5 as directed at 1830 hours.

‘Cozpleted test at 0230 hours. Made trip with 7-7/8" bit o conditien

bole for testirg. Ran lynes straddle packers in the hole on 44" drill
pipe, set packers from 2218' to 2298' and ran hydrologic test ¢#6 from
0935 hours to 1530 hours. Made trip with 7-7/8" bit to condition hole
and cleaned out 15' of £il1l. Picked up test tools and 2-7/8" 0.D. tubing.

Ran Lynes straddle packers in the hole on 2-7/8" O0.D. tubing, set packers
from 2217' to 2305' and ran hydrologic test #7. Started swabbing at

0415 hours and completed test at 1800 hours. Could not release packers.
Worked stuck packers up the hole 20' and could mot move any further.
Circulated thru ports in top packer to free.

Continued circulating and working tubing, could not free. Ran McCullough
free point indicator inside the 2-7/8" 0.D. tubing to £111 at 2240°,
tubing free above this point. Ran 103' of 1-3/4" 0.D. wash out pipe in-
side the 2-7/8" 0.D. tubing on McCullough's wire line and attempted to
wvash out sand inside the tubing with no ressults. Pulled pipe, repaired
sazme and welded a seal ring on the outside of the pipe.

Ran the wash out pipe back inside the tubing and washed out sand to 2274'
by circulating down the tubing lowering the wash out pipe. Ran McCullough
free point indicator and set down on £1il11 at 2267', tubing free above

this point. Lengthened wash out pipe to 133' amd ran back inside the
tubing, circulated and washed to 2287'. Ran free point indicator,

tubing free above 2280'. Perforated bottom packer and worked loose.
Bottom packer had been worked up to 2284'. Pulled ocut of hole.

- 18
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| : 8-25-76
8-26-76
8-27-76

- 8-28-76

. . 8-29-76

“‘

|| 8-30-76
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: 8-31-76
2 9-1-76
U
i
_

9-2-76
9-3-76

L]
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Laid dowm test tools. Made trip with 7-7/8" bit to 1590' and condi-
tioned hole for test. Made up Lynes straddle packers on 2-7/8" 0.D.

‘tubing. Ran in hole and set packers from 1482' to 1525'. Started

swabbing for hydrologic test #8 and packers would not hold. Pulled.
out of hole and left boztom packer, 1 joint of tubing and 2 recorders
4n the hole. Ran a 6%" overshot in the hole on 44" drill pipe. Worked
over figh and deflated packer. Started out of hole.

Pulled out of hole and recovered all of fish. Made up 12k" hole opener
with a 7-7/8" pilot bit and opened 7-7/8" hole to 12%" £from 1505' to
1910°',

Cpened 7-7/8" hole to 12%" from 1910' to 2061°'.

Opened 7-7/8" hole to 12%" from 2061' to 2167'. Pulled out of hole and
left 7-7/8" bit, 2' of guide below the 12%" comnes and all cones and
bearings in the hole. Measured out of the hole and corrected depth to
2159'. Waited on fishing tools.

Ran 10%" magnet in the hole, cleaned cut 20' of £ill and vorked magnet
to bottom ar 2155', recovered 8 bearings. Ran 7-5/8" mill in the hole
and cleaned ocut 10° of £1il1l. Attecpted to push juak to bottom with no
success. Lost 100 barrels of mud. Pulled mill and ran 11-3/4" x 3'
Bowen junk basket. Drilled over junk £rom 2159' to 2162', no recovery.
Left botton set of fingers in the hole. Repaired junk basket and ran
back in hole and worked over £ish. .

Pulled out of hole, mo recovery. Ran 7-~5/8" flat bottom m{ll in the
hole and milled on junk at 2162'., Llost circulation, mixed mud and lost
circulation materials. Milled on junk at 2162' and pushed to 2285°'.
Pulled out of hole and ram 7-5/8" wash over shoe. Washed over junk and
pushed to 2289°',

Continued milling and washing over junk at 2289°', Pulled ocut of hole
and ran 7-3/8" overshot to 2289' and attempted to work over fish, no
recovery. Ran in hole with a magnet to 2289', recovered parz of a 12k"
Tesmer cone.

Ran 7-5/8" flat bottom mill in the hole and milled on junk to 2290°.
Pulled out of hole and ran McCullough junk shot to 2290'. Ran 7-5/8"
magnet to 2290', nmo recovery. Mixed mud and lost circulacion materials.
Ran 12%" hole opener and 7~7/8" pilot bit in the hole, reamed 100' of
out-of-gauge hole and opened 7-7/8" hole to 12%k" from 2159' to 2164°.

Opened 7-7/8" hole to 12" freom 2164' to 2284'.

laid down hole opemer and ran 12%" bit. Opened 7-7/8" hole to 12%" from
2284' to 2290' and bit junk. Pulled out of hole and made up 11-3/4"
Bowen junk basket without fingers. Washed to bottom and werked over
junk, no recovery. Ran a magnet in the hole and worked to bottes, no
Tecovery.
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9-4-76

9=-5-76

9-6-76

§=7=-76

9-8-76

§=-9=76

9-10-76

5-11-76

9-12-76

Ran Bowen junk basket back in the hole 2aad washed over jumk from 2290'
to 2294', no recovery. Added fingers to junk basket and worked over
Junk, no recovery. Made 3 rums with MeCullough junk shot to 2294
and cleaned out £111 after each shot. Ran 9" magnet in the hole, no
Tecovery.

Ran 11-3/4" flat bottom mill with junk sub in the hole and milled on
junk from 2294' to 2296', no recovery. Ran 7-5/8" =4ll in the hole and
attezpted to push junk down the hole vith no success. Picked up 11-3/4"
Bowen junk basket and washed over junk at 2294'.

Continued washing over junk to 2296', recovered bottem par:t of 7-7/8"
bit, 2 cones and shanks. Top 1/3 of body had beea milled off. Ran
11-3/4" mill in the hole and milled-from 2296' to 2305°.

M{lled on junk from 2305' to 2309'. Pulled out of hole and ran 7%"
mill. Circulated =ill to 2380' and milled on junk frem 2380' to 2385°.

Milled on jumk from 2385' to 2387'. Pulled out of hole and ran 7-5/8"
Bowen junk basket. Washed over junk from 2387' to 2389', no recovery.
Ran 12" reamer in the heole, washed and reamed 27' to 2289°',

Washed and reamed from 2289' to 2296'. Opened 7-7/8" hole fraz 2296
to 2353'. Pulled out of hole and ran Dresser Atlas caliper log. Made -
tr;p with bit to condition hole. Prepared to Tun casing.

Ran 9-5/8" 0.D. casing in the hole on 4%" drill pipe, could mot set limer
hanger. Laid down casing and seaz hanger to be modified.

Ran 31 joints (940.05') of 9-5/8" 0.D., 40f, K-55, ST&C casing for a
liner. Set liner hanger at 1393' (1379' GL) with the botrom of the
diper at 2333' (2319' GL). Lliner had a float shoe on bottom and a

£loat collar on top of the bottom joint. Centralizers at 2328' and 2399',

cement basket at 2147', centralizers at 2060' and 1724', cement basket at
1694°', centralizers at 1547', 1457' and 1401'. Cemented annulus using
BJ with 560 sacks (789 £3 ) of Lite cement with 1/47 per sack of Cello--
Flake followed by 150 sacks (171 fr3) of type "G" cement with 1/4f# per
sack of Cello-Flake. Cement in place at 0600 hours. Released liner
Tunning tool and pulled drill pipe. Waited on cemeat unril 1900 hours.
Ran Dresser-Atlas temperature and bond logs. Bonding indicated from
1572 vo 2284°'.

Waited on cement until 0800 hours. Perforated $~5/8" 0.D. liner using
Dresser Atlas with &4 holes per foot at 1572'. Ran Johnson wire line
squeeze packer and set at 1530'. Ran 44" drill pipe in the hole and
latched 1n:o packer. Squeezed perforations using BJ with 190 sacks
(268 £t3) of Lite cement. Cemezt 1n place at 1645 hours. Reversed
out approximately 40 sacks (56 £t3) of cement. Pulled drill pipe out
of hole.
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Ran Dregser Atlas bond and terperature log, top of cement in casing
at 1438'., Washed and drilled cement from 1438' to packer at 1530'.
Pressured up on squeeze packer, no pressure. Started drilling out
packer.

Drilled out packer and cenen:':o 1571'. Ran Dresser Atlas bend log.
Set Baker cerment retainer at 1440'.,  Waited on rezrievable squeeze
packez. '

Waited on packer to 0600 hours. Ran 13-~3/8" retrievable packer in the
hole on 4X" drill pipe and set at 1279'. Pressured up on annulus to
150 psi for 15 minutes, packer held. Cemented squeeze #2 using BJ with
470 sacks (536 £:3) of type "G" cement + 23 calecium chloride azd 1/4%
per sack of Cello-:laka Displaced cemenat with water. Cezent in place
at 0930 hours. Eeld pressure fer 30 cinutes. Released packer and
reversed out excess cezent. Waited on cecment to 1800 hours. Reseated
packer and cecented squeeze #3 with 575 sacks (656 £t3) of type "G"
cement + 37 caleium chlovide and 1/2# per sack of Cello-flake. Cepent
in place at 2100 hours. Released packer and reversed out excess cement.
Regeated packer and pressured up to 1400 psi for 30 minutes. Released
packer and waited on cement. h

Waited on cement to 1030 hours. Ran 12%" bit 4in the hole znd tagged

‘cement at 1347'., Circulazed and conditioned mud to 2115 hours. Drilled

cut cement from 1347' to 1378'.

Drilled out cemeat from 1378' to liner top at 1393'. Pressured up on
8-5/8" liner to 1190 psi for 30 tinutes. Made trip for 84" bir and
drilled out cement from 1393' to 1401'. Pressured up on liner to 1240
psi for 30 minutes. Reaned and washed to Baker cement retainer at 1440°'.
Pulled bit and ran Baker sub in the hole. Screwed iato retainer and
pressured up on perfora.zons at 1572', Pumped into perforations between
1200 psi and 1400 psi, pressure would hold ac B0O psi. Released sub and
circulated hole.

Rigged up to squeeze. Sub would not latch into retainer. Pressured up

to 1400 psi using BJ puxmp truck, pressure held. Pulled out of hole and

ran 8%" bit, drilled out cement retainer at 1440' and ran bit to 2271°.

Pumped 10 barrels of fluid at 600 psi in perforatioms at 1572°'. Stopped
pump and pressure dropped to 0 psi. Pulled ocut of hole and ran Dresser

Atlas cement bond log.

Ran Halliburton 9-5/8" RTTS packer in the hole om 4k" drill pipe and set
at 1630', pressured vp to 950 psi and pressure held. Reset packer at
1540' and pressured up to 500 psi in the annulus, pressure held. Reset
packer at 1473' and pucped 30 barrels of fluid into perforatioms at 1572'
with 950 psi at a rate of 3 bpm. Cemented squeeze #4 in stages using

BJ with 150 sacks (171 £t3) of type “G” cement, maximum squeeze pressure
1500 psi. Cement in place at 12815 hours. Released packer and reversed

‘out excess cement. Reset packer and pressured up to 1500 psi for 15
_ minutes. Pulled out of hole. :
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9-20-76 Waited on cement to 0945 hours. Ran B4%" bit in the hole and drilled
out cement from 1511' to 1588'. Pressured up oa casing to 800 psi
and pressure held. Ran bit to 2277' and drilled on junk and cement
to float collar at 2290'. .

9-21~76 Pulled out of hole and cleaned out junk sub, recovered 204 of 4irom.
Made 2 trips with a 7" magnet and junk sub, recovered 20# of iron becth
times. Ran 7-7/8" bit and junk sub in the hole and drilled om junk
and cement from 2290' to 2301'. Pressured up on casing to 800 psi for
1S minutes, pressure held. Drilled on junk and cezent frem 2301' to
2321'. Pressure tested casing to 800 psi, pressure held. Pulled out
of bhole and recovered 20f of iron. Ran 7' cagmet exd junk sub ia the
hole to 2321'. Pressure tested casizg to 1000 psi for 20 =inutes,
pressure held, Pulled out of hole and recovered 20# of irom. HMade
trip with magnet azd junk sub. :

9-22-76 Recovered 20# of iron. Ran 7-7/8" bit in the hole and drilled out ce=
ment and shoe from 2321' to 2333, Cleaned our to 2388' and drilled
7<7/8" hole from 2388' to 244%'. Circulated out sazples and pulled
out of hole. Cleaned out junk sub and recovered 10# of iron. Made 2
trips with a magmet and junk sub, recovered a tetal of 15¢ of irem.
Ran 74" Globe basket and cored from 2449' to 2450°.

9-23-76 Cored with junk basket frem 2450' to 2451', recovered 6" of core and 1
‘plece of iron. Ran 7-7/8" bit in the hole, reamed 60' of ‘hole to
bottom and reamed 7%" hole from 2449' to 2450'. Made 2 trips with a
magnet and junk sub and recovered approxizately 8# of iron on . each trip.
Ran 7=7/8" bit in the bole and worked by iron. Drilled 7-7/8" hole
from 2450' to 2452°.

9-24-76 Drilled 7-7/8" hole from 2452' to 2455' and pulled biz. Cut 6-1/8" core
#6 from 2455' to 2474', recovered 19'. Rau 7-7/8" bit in the hole and
washed from 2413' to 2455'. Reamed core hole from 2455' to 2463'.

9=-25=76 Reamed core hole from 2463' to 2474' and pulled bit. Cut 6-1/8" core
£7 from 2474' to 2500', recovered 23.5'. 'Ran 7=7/8" bit in the hole
and reamed core hole to 2500°'. :

9-26-76 Cut 7-7/8" core #8 and #9 from 2500' to 2525', cored 25', recovered 24°'.

9-27-76 Ran 7-7/8" bit in the hole and drilled from 2525' to 2635'. Llost 400
barrels of mud at 2554°'. Measured out of hole and corrected depth to
2632'. Cut 7-7/8" core #10 from 2632' to 2646°.

9-28~76 Recovered 13.5' on core #10. Cut 7-7/8" core #11 from 2646' to 2676',
' recovered 28.5', Raa 7-7/8" bit in the hole, washed and reamed 30' to
bottom and drilled 7-7/8" hole from 2676' to 2760'. Circulated sacples
out of the hole.

9=29-76 Pulled out of hole. Cut 7-7/8" core #12 from 2760' .to 2820', recovered
60'.
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9-~30-76

10-1-76

10-2-76

10-3-76
10-4-76

10-5-76

10-6~76
10-7-76

10-8-76
10-9-76

10-10-76

10-11-76

10-12-76

Cut 7-7/8" core #13 from 2820' to 2845', recovered 25', Ran 7-7/8"
bit in the hole, reamed from 2785' to 2845' and drilled to 2958°.

Drilled 7-7/8" hole from 2958°' to 3015'. Circulated sacples out of
the hole and pulled biz. Cleased out 17' of £111 and cut 7-7/8" core
#14 frem 3015' to 3070°,

Recovered 54' on core {#14. Ran 7-7/8" Bit in the hole, washed and
reamed 35' to bottom. Drilled 7-7/8" hole from 3070 to 3102' and
pulled bit. Cut 7-7/8" core #15 from 3102' to 3132', recovered 30'.
Ran 7-7/8" bit in the hole and reazed to bottcm.

Drilled 7-7/8" hole from 3132' to 3185' and pulled bit. Cut 7-7/8"

_core #16 from 3185' to 3191', recovered 6'. Ean 7-7/8" bit in the

bole and drilled from 31%1' to 3272'. Circulated sa=ples to surface.

Pulled out of hole. Cut 7-7/8" core #17 from 3272' to 3302', recovered
29.5'. Ran 7-7/8" bit in the hole and washed to botto=m. Drilled 7-7/8"
hole from 3302' to 335%0°'.

Drilled 7-7/8" hole from 3390°' to 3491', lost 450 barrels of mud.
Mixed up mud and lost circulation materials. Pulled out of hole. Ra:z
7-7/8" core bit in the hole and reamed 6' to bottom. Cut core 18 .
from 3491' to 3497°'.

Completed core #18 from 3497' to 3521', recovered 29.5'. Ran 7-7/8"
bit in the hole and drilled from 3521°' to 3610'., Circulated sacples
out of the hole and pulled bit.

Cut 7-7/8" core £#19 from 3610' to 3643' and lost 80 barrels of cud, re-
covered 2'. Ran 7-7/8" bit in the hole and drilled from 3643' to
3796'. Circulated samples at 3705'.

Drilled 7-~7/8" hole from 3796' to 3964°.

Drilled 7-7/8" hole frem 3964' to 4064'. Made trip at 4653' to lay down
and load out 2-7/8" 0.D. tubing.

Drilled 7-7/8" hole from 4064' to 4145'. Circulated samples to surface
and pulled bit. Washed and reamed 33' to bottom and cut 7-7/8" core
$20 from 4145' ro 4175', recovered 30'. Ran 7-7/8" bit in the hole,
washed and reamed 60' to bottom. Drilled 7-7/8" hole from 4175' to 4200'.

Drilled 7-7/8" hole from 4200' to 4292'. Circulated samples to surface
and pulled bit. Reamed 8' to bottom and cut 7-7/8" core #21 frem 4292°
to 4326'. ) . -

Recovered 34' on core #21. Ran 7-7/8" bit in the hole and reamed 34'
to bottom. Drilled 7-7/8" hole from 4326' to 4346'. Circulated sam=
ples to surface and pulled biz. Cut core 7=7/8" core {22 from 4346' to
4350°'. _ . .

23
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Madison £f1, Wyoming
Hole History

Page 10

10-13-76

10~-14~76
10-15-7¢
10-16-76

10-17-76

10-18-76

10-19-76

10-20-76

10-21-76

10-22~76

310-23-76

10-24~76

10-25-76

Completed core #22 from 4350' to 4355', recovered 7k'. Laid down
core barrel. Ran Birdwell logs.

Ran Birdwell logs.

Ran Birdwell logs. Ran 7-7/8" bit in the hole and conditioned mud.
N :

Conditioned hole and pulled bit. Ras 7" Lynes packer in the hole on

4" drill pipe and set at 4094'. Ran hydrologic test #9 from 4094'.

to 4355' from 0915 to 1445 hours. Pulled out of hole. Picked up

7" Llynes production packer and 2-7/8" 0.D. tubing.

Ran Lynes production packer ia the hole and set packer at 4092' after
the third trip. Swabbed tubing and ran hydrologic test #10, well
flowing at 55 gpm. Started test at 1900 hours.

Cocpleted test at 1130 hours. Pulled out of hole. Ran Lynes 7" in-
flarable packers in the hole on 4%" drill pipe. Ser packers fron

- 3579' to 3694' and ran hydrolegic test #11 froa 2015 to 2315 hours.

Picked up packers and set from 3329' ro 3440'.

Ran hydrologic test {12 from 0 to 0130 hours, tool plugged. Pulled out
of hole and cleaned up tool. PRan back in hole and ser packers fren
3579' to 3694'. Ran hydrologie test #13, tool open from 0600 to 0730
bours and could not close. Pull tool and dressed packers. ".Raa back in
hole and set packers from 3300' to 3480'. Ran hydrologic test £14

from 1545 to 1930 hours. Pulled out of hole and picked up tools for
test #1S. : .

Ran in hole and set packers from 2530' to 2570'. Raa hydrologic test
#15 from 0415 to 1515 hours, hole flowing 18 gpm. Pulled tool and
dressed packers. Ran back in hole and set packers from 2434' to 2530'.
Started hydrologic test #16 at 2230 hours, hole flowing 20 gpm.

Completed test £16 at 1515 hours and laid down tools. Ran 7-7/8" bit
in the hole to 4355' and conditiocned mud.

Laid down drill pipe and removed blow out preventers. Waited om well

" head.

Installed well head and connected up. Ram 2-7/8" 0.D. tubing in the
hole to 3600'. Swabbed tubing and floved hole. Raised tubing to 2100°,
swabbed tubing and flowed hole. Raised tubimg to 1700' and swabbed.

Raised tubing to 1200', swabbed and flowed hole. Raised tubing to 880',
swabbed and flowed hole. Laid down tubing. Hole flowed 250 gpm at 29
psi. Tewperature of water was 124° F. Shut in from 1430 to 1600 hours.
Opened up and flowed at 250 gpm at 32 psi. Temperature wvas 124° F. Shut
in at 1800 hours. Shut in pressure was 48 psi.

Hole shut in. Released rig for demobilization at 0700 hours.

24°
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Madisen #1, Wyoming
Hole History

Page 11
Interval
650' - 680°'
1502' - 1528'
- 2087' - 2117
2280' - 2335'
2335' - 2388'
2455' = 2474
2474' - 2500'
2500' - 2513'
2513' - 2525'
2632' = 2646
2646 - 2676'
2760' - 2820'
2820 - 2845
3015 - 3070'
3102' - 3132
3185' - 3191
3272' - 3302'
3491' - 3521°
3810' - 3643'
4145' = 4175
4292' - 4326'
4346' - 4355
TOTAL

44-48
48
48
48
48
48
48

CORE RECORD

25

Weight Circulacing .
On Bit Pressure Feet
10002 psi Cored
8-12 - 30
8~14 650 26
6-16 800 30
8-16 1050 55
10-18 1000 53
8-16 800 19
8-16 825 26
8-16 825 13
.10-14 750-850 12
8-16 850 14
8-16 900 30
8-18 850~-950 60
8-18 850~-900 25
8-18 800-950 55
8-18 800-950 - 30
10-18 850 6
8-18 850 30
g§-18 900-1000 30
8-15 750~950 a3
8-12 900-1000 30
10-18 1100-1200 34
14-20 1000 5
: 650

Feet

Recovered

29
26
30
33
33

BEIREEREYS
UlUlU!U!U!<

z

Recoverv

97
100
100

96



Madison f#1, Wyoming

Bole History
Page 12
Bt
No. Make
1 Security
2 Reed
3 Reed
4 Reed
5 Christensen
4 Rerun
6 Reed
‘S Rerun
6 Rernun
7 Reed
8 Reed
9 Reed
7 Rennm
10 Security
1 Reed
12 Reed
" 13 Reed
14 Smith
15 Security
5 Rerun
15 Rerun
5 Rerun
18 Reed
17 Security
bt ) Security
a9 Reed
20 Securiry
21 Security
18 Rerun
21 Rerun
22 Security
23 Security
24 Reed
25 Reed
26 Reed
27 "Reed .
28 Christensen
26 Rerun
28 Rerun
27 Rerun
5 Rerun
29 Reed
5 Rerun
30 Smith

BIT RECORD

Irpe

S3ST
Hole Opener
T
Ti1
MC20

112

Hole Opener
Bole Opener

Hole Opener

s3J

Hole Opener
Hole Opener
Y13

F2

B7SGJ

Bole Opener
Hole Opener
S47J

Hole Opener
M4KGT

M4KRGT

M4NGT
H77SC
Y216
T216
B7SG
Y316
MC23

13167
Fé4

26

2159
2284°
2290°
2353
(Drilled

{Drilled
(Drilled
(Drilled
(Drilled
(Drilled
2449
2450!
2455!
2474°
2474
2500'

Feet Rotating
Drilled Hours
286" 16-3/4
286" a3 & Bic f1
5* 6 Cesent
310° 4=1/4
30’ 2-1/2
€13’ 14-1/4
209 6~1/2
26 4~3/4
45! 2-1/4
56° 9~3/4 & Bit £6
967° 61 & Bit 76
208" 31-1/4 & Bit #6
463" 30~1/2
Pilot Bit
491° 43 & Bit #10
160" 20~3/4 & Bir £10
166 3-1/4
346" 24-1/4
3! 1/4
30! 7-1/4
163' | 27-1/4
108’ 30-3/4
649° 51-1/2
125 24
6' 2~1/2
63' 6

cement & retainer)

cement)

cement & retainer)
cement & rectainer)

cement & junk)
cement & junk)

7-1/4
2

2
9-1/4
3-3/4
10-1/4
3
10-1/2
11-3/4
11-1/2

9-1/4

Circulate

Cen.& Shoe
Junk

Junk
Reazing

Reaming
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Madison #1, Wyoming

BIT RECORD (Cont'd.)

Size

Ty

e

7-7/8"
7-7/8"
7-1/8"
7-7/8"
7_7 ,8“
1-7/8"
7-7/8"
7-7/8"
7-7/8"

_ ?-7/8"

HBole Hiatory
Page 13

Bis v

No. Make

5 Rerun

30 Rerun

5 Rerun

30 Rerun

S Rerun

30 Renum

5 Rerun

30 Rerun

S Rerun

30 Rerun

3l Christensen

30 Rerun

31 Rerun

30 Rerun

31 Rerun

30 Rerun

31 Rerun :

32 Securitcy

31 Rerun
Date
7-16=76
7-17-76
7-21-76
7-23-76
8-13-76

© 8=18=76
9-2-76
9=3-76
8-26-76
9-29=76
10~-1-76
10-4-76
10-7-76
10-8-76
© 10~11-76

10-12-76

1-7/8"
7-7 /8 "
7-7/8"
7-7/8"

.7-7/8"

7_7/8" .
7"7/8"
7-7/8"

MC2

3

Feet

Depth
Out Drilled
2845 8s'
3015°' 170*
3070’ 55°
3102' 32
3132' 30!
3185' 53¢
3191 6"
3272 81!
3302' 30"
3491 189°
3s21' 30
3610' 89’
3643' 33"
4145" 502°'
4175’ 30’
4292°' 117°
4326" 34!
4346° 20'
90

4355 )

DEVIATION SURVEYS (TOTCO)

Depth=-Ft.

80
112
237
330
650

1293
2084
2380
2154
2284
2500
2760
3015
3272
3610
3805
4292
4346

Rotating '
Hours

24
12-1/4
14-1/2
3-3/4
7-1/2
5-1/2
3-3/4
3-1/4
9=-1/4
14=1/2
11-1/4
9-1/4
3=3/4

2-1/4
6-1/2
10-3/4
3-1/2
11-1/4

Inclination-Degrees

0
0

1/8

1/2

3/4
1

3/4
1-1/2
1-1/2

1-1/2
1-3/4
1-3/4
1-3/4

1-3/4
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Madison #1, Wyoming

Bole History

Page 14

Iype Log

BIRDWELL LOGS

Acoustic Borehole
Compensated

Acoustic Borehole
Corpensated
Acoustic Berehole-
Compensated

Caliper
Caliper
Caliper

Density Borehole
Compensated
Density Borehole
Compensated
Density Borehole
Compensated

Electric
Electric
Electric

Induction Electric

Gamma Ray=-Induction
Gamma Ray-Induction

Guard .
Gamma-Guard
Gamma-Guard

Micro-Contact

Neutron Borxehole
Compensated

Neutron Borehole
Compensated

"* Neutron Borehole

Compensated
KCTL
Temperature:

Temperature
Temperature

Date

7-24-76

8-19-76
10-14~76
7=25-76
8-19-76
10~-14-76
7=-24-76
8-19-76

10-14=76

7-24-76
8-19-76
10-13-76
8-19-76

7=-24-~76
10-13-76

7-25~76
8-19-76
10-13-76
10-13-76
7-26-76
8-19-76

10-14-76

10-15-76

7-25-76
8-19-76
10-15-76

L0G- INDEX SHEET

0.

(%] [ LN w

w» W

w Ww N w -

W N

W N W

Depth Depth
Driller Logger
1572! 1560’
2387 2381
4355' - 4351
1572° 1560°
2387 2382
4355 4348
15720 1560°
2387 2384"
4355 43481
1572* 1560"
2387 2384
4355° 4353
2387 2384"
1572 1560°
4355! 4348,5"
1572 1560'
2387 2382
4355" 4348
4355" 4353
1572 1560'
2387 2381"
4355° 4348"
4355° R/R
1572 1560'
2387 2382"

- 4355’ 4348'

logged

From To
a3’ 1555°
1503° 2368"
2150° 4336°
300’ 1560°
1503" 2380"
2330" 4347°
331" 1559
50" 2382°
1400" 4347°
a3’ 1558*
1503° 2382"
2337" 4351"
1503° 2379°
331" 1554 °
2336" 4343"
334" 1553°
1503" 2374"
2340° 4344
2333 4351°
331" 1559°
1503" 2378"
2250" 4347°
© 300° 2400'
0 1560°
.o 2382°
200’ 4340°
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Yadison #1, Wyoming

Hole History
Page 15

Type log

Date

BIRDWELL LOGS (Cont'd.)

3-D Velocitzy ~ 3'
3-D Velocity - 6'
3-D Velocity :

]
w
-

3-D Velocity = 6'
3-D Velocity - 3!
3-D Velocity - 6'

DRESSER ATLAS LOGS

Acoustic Cement
Bond VDL
Acoustic Cement
Bond VIL

Induction Electrolog

Differential Temp-
erature

Differential Temp~
erature

7-24-76
7-24=-76
8-19-76
8-19-76
10-15-76
10-15-76

NOTE: Finished prints of the above

9-11-76

§-14-76

8~9-76
9-11-76
9-13-76

10G_INDEX SHEET (Comt'd.)

Run

No.

WwWwNNNEe -

Depth
Driller

1572°
1572°
2387
2387
4355
4355'

Depth
Logger

1560°'
1560°
2382'
2382"
4348
4348°

logs furaished by USGS.

2289°"

2285

1738'
2389

-2389"

2282'
2286

1600’
2383
1438

NOTE: Field prints of the above logs furnished by USGS.

29

Logged
"~ From Io

100" 1550
100" 1550
1400' 2377!
100* 2378
2300°' 4350'
430' 4344"
1370° 2379°
300' 2283
1503 1595
o' 2382'

o' 1437
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HMUD REPORT

Wer. Chlorides

Date Depth  Wt. Vis. Yid. pH Loss PPM Solids
7-17-76 200 8.4 28
18 102 (reaming)
8.8 28
.19 325 (reaming)
8.8 50
21 335
22 650
23 1395 9.2 37 10 10.5 . 6.4 300 £.0%
24 1586 9.6 59 18 11.0 5.6 300 9.03%
25 1572 9.5 60 22 11.0 5.2 300 8.5%
26 317 :
27 380 9.2 Lg 12 12.0 5.2 300 6.53
28 866 9.2 43 13 11.0 6.0 300 6.0%
29 1071 9.4 Ly 13 9.5 6.8 300 7 3/4%
30 1300 9.3 37 7 . 1.0 6.0 300 7.03
31 1392 9.2 37 8 9.5 5.2 300 6.0%
8- 1-76 443 9.1 34 8 8.5 5.2 300 5.0%
2 832 9.5 37 12 10.5 5.6 350 9.03%
3 1014 9.9 49 18 10.5 7.0 300 12.02
4 1305 10.2 38 18 10.0 8.0 350 13.0%
5 1460 9.9 36 4 10.5 7.0 200 11.0%
6 1502 (running casing) : ‘
8 1574 8.9 - 37 L 12.0 6.0 300 4.0%
9 1738 9.2 52 1 12.0 8.8 300 6.03
12 1991 5.0 37 8 10.5 6.8 300 5.0%
13 2084 9.1 63 15 1.5 5.6 350 5.5%
14 2087 9.1 75 26 1.5 6.0 300 5.0%
is 2117 9.2 73 27 10.5 6.0 350 6.0%
16 - 2230 9.1 L 10 10.5 6.0 4oo 5.0%
17 2280 9.1 53 11 . 10.6 6.0 400 5.0%
18 2387 9.1 60 13 10.5 6.5 400 5.0%
20 2388 3.0 53 18 9.0 6.0 300 5.0%
25 1550 9.3 47 10 12.0 6.8 350 7.0%
26 . 1554 8.9 42 3 11.0 6.0 350 k.0%
27 1948 9.1 50 12 10.5 5.6 350 5.5%
28 2157 9.1 38 5 10.5 6.0 350 5.0%
29 1259 9.1 39 4 10.0 6.0 350 5.0%
9- 2-76 2200 9.0 45 g 10.0 8.0 - 350 5.0%
5 2294 9.3 43 8 11.0 7.2 350 6.5%
3 2296 9.2 53 14 11.0 6.4 350 6.52

-30



Mud Report - 2

wer. Chlorides

Date Depth  Wt. Vis. Yid. . pH Loss PPM Solids
g- 7-76 2309 9.2 50 1. 10.5 5.6 350 6.52
8 2387 9.3 66 20 11.0 6.8 300 7.0%
S 2306 9.3 60 15 1.0 7.2 300 7.0%
14 2326 . 8.3 53 10 10.0 5.0 400 7.0%
17 9.0 L3 ) 10.5 8.0 350 6.0%
20 2284 9.0 45 6 11.5 9.2 Loo 6.0%
22 2398 9.1 43 8 1.0 7.6 350 6.5%
23 2449 9.2 bé 6 1.5 5.2 350 7.0%
24 2455 9.2 ks 8 1.0 5.8 Loo 7.0%
25 2476 9.2 45 9 10.0 5.2 500 7.0%
26 2513 8.2 L7 9 10.5 5.0 560 7.0%
27 2580 9.2 45 10 11,0 b.8 600 7.0%
28 2676 9.2 ks 9 10.5 5.0 500 7.0%
23 2767 9.1 43 R 11.0 4.4 400 6.0%
30 2840 9.1 43 6 1.0 5.0 400 6.0%
10- 1-76 3015 8.1 LYy 8 10.0 5.0 -hoo 6.0%
2 3090 9.1 49 12 10.0 5.0 Loo 6.0%
3 3185 9.2 56 22 11.0 5.5 hoo 7.02
4 3278 9.1 bl 8 16.5 5.5 400 6.03
- 5 3470 9.2 Ly L] 10.5 6.0 400 7.0%
é 3516 9.2 60 22 16.0 5.0 Loo 7.0%
7 3610 9.2 52 16 10.0 5.0 4oo 7.0%
8 3858 - 9.2 52 14 10.0 5.4 400 7.0%
8 Los50 9.2 51 10 10.0 5.2 400 7.0%
10 41s 9.2 50 7 10.0 5.0 koo 7-0%
11 4292 9.1 48 8 10.0 5.0 Loo 6.0%
12 4339 9.4 58 22 10.5 5.2 Loo 8.0%
10-13-76 4355 9.4 65

31
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Geology of test well

The following log tops and lithology are from the report from Hegna,
Kerns, and Traut. The stratigraphic nomenclature from their report and
that on table 1 have not been checked for conformance with the
nomenclature presently used by the U.S. Geological Survey.

The core-analysis results are from the report furnished by the Core
Laboratories, Inc., Denver, Colo.

32
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Table l.-~Core intervals

(Depths are from kelly bushing (3,618 ft above sea
level), which is 14 ft above land surface)

Core Interval Cored Recovered

No. (depth in ft) (ft) (ft) Formation

1 650-680 30 29 Sundance (Hulett SS Mbr.)
2 1502-1528 26 26 Minnekahta Ls.

3 2087-2117 30 30 Amsden

4 2280-2335 55 53 " Amsden and Madison

5 2335-2388 53 53 Madison

6 2455-2474 19 19 Madison

7 2474-2500 26 23.5 Madison (Mission Canyon)
8 2500-2513 13 12.5 Madison (Mission Canyon)
9 2513-2525 12 11.5 Madison (Mission Canyon)
10 2632-2646 14 13.5 Madison {(Mission Canyon)
11 2646-2676 30 28.5 Madison (Mission Canyon)
12 2760-2820 60 60 Madison (Lodgepole)
13 2820-2845 25 25 Madison (Lodgepole)
14 3015-3070 55 - - 54 Madison, Devonian, and

' Stony Mountain
15 3102-3132 30 30 Red River
16 3185-3191 6 6 Red River
17 3272-3302 30 29.5 Red River
18 3491-3521 30 29.5 Red River (Hecla Mbr.)
19 3610-3643 33 -2 Winnipeg SS
20 4145-4175 30 30 Flathead SS
21 4292~4326 34 34 Flathead SS and Precambrian
22 4346-4355 9 7.5 Precambrian '
33
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SUNDANCE
HULETT SANDSTONE

GYPSUM SPRING N

GODOSE EGG

HINNEKAHTA
OPECHE
KINNELUSA-AMSDEN
BELL SANDSTONE
MADISON

MISSION CANYON

‘LODGEPOLE

ENGLEWOOD
DEVONIAN (?)
STONY MOUNTAIN

RED RIVER

WINNIPEG

ROUGHLOCK SANDSTONE

" ICEBOX SHALE

~ ALLADIN-WINNIPEG SANDSTONE
DEADWOQD
FLATHEAD

PRECAMBRIAN (ELLISON 7)

LOG TOPS

34

BIRDWELL

4Ly

616"

go8'

1294

1500
1530'

2280;
2292
2&821
2754
3030°'
3042¢
3060*
3070'

3530'
3542
3596
3682
Logs*
4295

DRESSER

ATLAS

1506
1534
1570'
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50~

go-
110~
120-

140~

150-
190-
200-

210~
260-

270-
300-

310-
330-

. 3L0-

370~
380~

470~
500~

8o

1o
120
140

150

190
200
210

260
270

300

310
330
340
370
380
470

500
630

12
LITHOLOGY

10* samples begin @ 50'

Sandstone, light gray, very fine grained/flne grained, subangular,
clean, quartzose, mostly unconsolidated grains w/some dark gray/
black and orange chert grains, noncalcareous

Sandstone as above w/decreasing chert grains, very clean
Sandstone as above w/some dark gray and tan claystone

Sandstone, tan, fine grained, subangular, unconsolidated, very
clean, quartzose

Sandstone, light gray/tan, very fine grained, subangular, abundant
Fe stain

Claystone, light gray, soft, noncalcarecus

Claystone as above w/scme mottled red, yellow and purple
Sandstone, light gray, very fine grained/medium grained, subround/
well rounded, unconsolidated w/scme dark gray shale

Claystone, greenish gray, red, tan, green and dark gray
Sandstone, clear, medium grained/coarse, weil rounded, unconsoli-
dated w/varicolored claystone as above

Claystone, light green, soft, subwaxy w/some tan, red and gray,
trace pyrite

Sandstone, clear, fine grained, well rounded, very friable
Claystone, light green/greenish gray, soft, subwaxy, StM 335'
Mostly cavings sandstone and claystone as above ’
Claysteone, brick red and light gray, silty, subwaxy

Claystone, light gray and green, soft, waxy

Siltstone, light yellowish gray, noncalcareous, argtllaceous w/
green and red claystone w/few coarse, subangular, free chert
grains in red claystone matrix

Claystone, greenish gray, waxy w/light gray bentonite

Claystone as above w/some gray glauconitic siltstone and thin
lenses sandstone, light gray, very fine grained, friable, glau-
conitic, calcareous

HULETT SANDSTOME

Sandstone, light brownish gray, very fine grained, soft, subround,

Sandstone, white/light gray, very fine grained, well sorted, friable,

- 630 Circulating
friable, some clay infill, abundant bentonite
630- 650
soft
650- 680 Core #1 (Hulett) = recovered 29'

Sandstone, white/greenish white, very fine grained, subangular,
well sorted, calcareous, friable w/green clay infilled matrix,
locally glauconitic, some thin greenish gray claystone partings

35
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Lithology -~ 2
680~ 750 Sandstone, white, very fine grained, friable, clay Infilled,
fair/good porosity
750- 770 Sandstone, white/light gray, very fine grained, glavconitic,
soft, clay infill
720~ 820 Claystone, greenish gray, soft, bentonitic w/pyrite, trace

sandstone, white, very soft, very fine grained, glauconitic

GYPSUM SPRING-SPEARFISH

Shale, brick red, silty w/white/clear anhydrite

Shale, brick red, anhydritic, clear, and dolemite, tan, inter-
Limestone, tan, chalky w/gypsum and anhydrite w/few tan chert
Anhydrite, white w/marcon, green and yellow shale

Shale and siltstone, brick red w/white anhydrite
Siltstone, brick red, decreasing anhydrite, sone green mottling

Siltstone, brick red, trace white anhydrite

Siltstone as above w/areenish gray, waxy shale
Limestone, light gray/pinkish white, hard, dense w/green and red

Siltstone, brick red w/some green, waxy claystone, trace white

Dolomite, light gray/cream, dense, micritic, hard, vuggy at top,
lavender, argilliaceous & base, locally fractured, vertical
fractures @ 1504', 1507-1510', and 1524', shattered rubble zones
@ 1518-1519', 1521-1523', and 1526-1528', vugs € 1504', 1507~
1510¢ (partially filled w/calcite and pyrite), stylolite @

&20- 850
850~ 880 Dolomite, tan, dense, chalky
880- 900
) bedded
900~ 940
inclusions
9Lo- 9§60
860-1010
1010-1110
11101150 Siltstone, brick red
1150-1200 Shale, brick red, cczasicnally siley
1200-1300
GOOSE EGG
1300-1380
-1380~-1410
siltstone
1410-1500
anhydrite
MINNEKAHTA
1502 Circulating
Dolomite, white/tan, dense, hard
1502-1528 Core #2 = recovered 26'
1505', bleeding water 8 1514=-1517"
 OPECHE
1530-1550

Shale, green, soft, subwaxy w/some brownish red siltstone
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1550-1568 Siltstone, purple, soft, calcareous
MINNELUSA-AMSDEN
1568 Circulating
Sandstone, white/light gray, very fine grained, friable, dolomitic,
falr porosity
1568-1536 No samples
1596-1710 Sandstone, light gray, very fine grained/coarse, poor sorting,
well rounded, coarse frosted grains, some spotty light greasy
stain, very weak fluorescence, good strong cut, no odor, good
porosity, dolomitic
1710-1730 Sandstone as above, becoming weak, very light stain, light
fluorescence, slow cut, good porosity
1730-1840 Sandstone, white, medium grained/coarse, well rounded, frosted
_ grains, calcareous, unconsolidated grains, clean
1840-1910 Dolomite, white/pink w/sandstone, white, very fine grained/medium
grained, well rounded, frosted, unconsclidated/friable
1910-1360 Dolomite, white/cream/pink, dense/sucrosic, locally limestone,
trace pyrite
1960-1980 Shale, greenish gray, silty, red and maroon
1980~2050 Dolomite, white, pink and tan, dense, micritic w/some clear
anhydrlte inclusions, locally sandy, very fine gralned white,
friable, white clay infill
2050-2070 Sandstone, very fine/fine grained/white clay-dolemitic cement,
clean -and porous in part w/some dolomite as above
2070-2084 Dolomite, light tan to pink, dense, micritic w/scme sandstone
as above
2084 Circulating - 1% hrs.
Dolomite as above
2084-2087  Dolomite as above
- 2087-2117 Core #3 ~ cut and recovered 30'
(flﬁld description = from unchipped core on catwalk)
' 2087-2088 Dolomite, gray=-tan, micrite w/good fine vuggy porosity from
fossil mold
2088-2093 Dolemite, fragmental, mudstone w/clasts to 2", interclast areas

finely sucrosic, matrix w/good vuggy poresity, vugs enhanced by
plucking from coring, but range 1-20 mm., vertical to near verti-
cal fractures 1-2 mm. in width w/partial filling by clear calcite
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2093-20393

2039-2102

2102-2110

2110-2117
2117-2140

2140-2150
2150-2190

2190-2200
£<u0-2210

2210-2220

2220-2230 .

2230-2250
2250-2260

2260-2280

Dolomite, mudstone as above, mostly dense w/minor areas of vuggy
porosity as above, highly fractured (vertical) w/calcite filling
as above

Dolomite, dense, gray, mudstone w/an occasional vug, very stylo-
litie

Dolomite, fragmented as above 8 2088' w/some clasts, 2'' x 4
zones of excellent vuggy porosity @ 2105', 8 2106' some vugs to
13", stylolitic

Dolomite as above, reddish in part w/green shale partings, soft
clay, highly fractured and brecciated

Dolomite, tan-gray w/traces of lavender, traces of fine, vuggy
porosity, poor sample, abundant cavings = trip

Dolomite as above w/traces of red, silty-sandy dolomite, caving (?)
Dolomite as above w/fair, fine vuggy porosity, siightly more cream
than above, some white chert and clear calcite, probably vein
filling, some pink chert 2160-2170"'

No sample

Dolomite, mudstone, tan-brown-darker w/some cream as above, in-~
crease in pink-reddish dolomite, fair, vuggy porosity as above
Dolomite as above w/abundant pink, sandy, argillaceous dolomite,
and sandstone, white to pink,-dolomitic cement, traces of pyrite
Sandstone as above, cream to red w/abundant loose quartz grains,
subrounded, fine to medium, probably porous w/dolomite as above,
traces of red, silty shale, some fine vuggy porosity as sbove
Sandstone, pink to white, mostly loose grains w/:hun interbeds of
pink to cream, very sandy dolomite

As above w/increase in cream to pink dolomite and bruck red silty
shale

Sandstone, fine to medium as above, abundant loose grains, probably
w/red silt matrix, red silty shale as above w/some pink, lavender
and cream sandy doclomite, some w/fine vuggy porosity

© BELL SANDSTONE

Dolomitic silt and sandstone w/swirl and wavy bedding, red, tan

2280 Circulating = 1 hr.
As above
2280-2335 Core #4 - recovered 53*
(lost estimated 2' sandstone)
2280-2282
and yellow
2282-2284 Sandstone, dolomitic w/15-20° crossbeds
2284~2292

Sandstone, red, fine to medium grained, mostly porous and friable
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2292 -2292.8

Dolomite, purplish, very arglllaceous

MADISON

2292.8-2299.4 Limestone, tan, fragmental w/interclast areas filled w/siley
shale and sand, red stylolites and fractures & 2297-2288',
vuggy solution porosity € 2298-2293'

2299.4-2305.6 Shale, red w/some clasts of limestone as above

2305.6-2311 Limestone, cream, tan, mudstone, stylolitic w/some slightly

2311 -2320.6

2320.6-2327.8

dipping red shale laminations .

Limestone, tan, cream, mudstone, very dense, hard, stylolitic,
red shale break 8 2314~2314,6*, highly vertical fractured & .
2316-2318"

Limestone and shale as above, excellent large vuggy porosity
@ 2326-2327.2', vugs to 2' to ¥
2327.8-2330 Limestone as above, very stylolitic w/fine micro laminations

2330 -2331.6

of red shale, large vugs 8 2329.6' w/3'" calcite crystals
Red shale as above, dolomitic

: 2&3092&59

2331.6-2335 Dolomite, gray, earthy, very broken w/abundant red shale as

: above .

2335-2388 Core #5 - cut and recovered 53! .

2335-2345 Dolomite, very earthy, dirty, very argillaceous, red to yellow,

: mottled, wavy bedding w/abundant vertical fra:tures héaled w/

calcite

2345-2349 Limestone, very dense, hard, mudstone w/crenulate shale parting,
gray-tan to purple

2349-2350 Limestone, dolomitic as above w/fair fossil moldic porosity, more
tan

2350-2357 Dolomite, brown, rusty, mudstone w/micro vuggy porosity, less
than | mm., poor permeabullty (7), vertical fractures, mostly
calcite healed

2357-2367 Doiomite, very argillaceous w/hornzontal to swirl laminations

2367-2370 As above, mostly green

2370-2372 Dolomite, tan, gray, mudstone w/streaks of vuggy porosity, 1-2
mm.

2372-2388 Limestone, gray, tan, mudstone w/abundant vertucal fractures,

’ completely shattered between 2377-2382'

2388-2410 Limestone, white/tan, micrite, dense, hard, low porcsuty

2410-2430  Limestone, tan/pink, dolomitic, mudstone w/some fair/good inter-
granular porosity, locally earthy
Dolomite, white/tan, sucrosnc, good :n:ergranular porosity, few

‘pinpoint vugs
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2h49-2450

Core #6A - recovery from Bowen Junkbasket

Dolomite, pink, argillaceous w/vugs up to ' x 3", mostly filled

w/clear calcite, large brown resinous chert nodules, breccia
texture

polomite, pink, dense, mudstone w/clear/white/tan chert

pPolomite, pink, breccia, argillaceous around clasts of limestone,
some chert, solution vugs 1' x 2' w/dogtooth calcite in vugs,
fractured @ 2457-2458.5', fair/good porosity

Dolomite, pink/lavender, very argillaceous, dense, low poresity
Dolomite, pink, breccia, vugs to 1" x ', fractured, good porosity
Polomite, pink/tan, breccia, limestone clasts w/red shale around
clasts, very fractured @ 2465', clear calcite erystals in small

Dolomite, tan/pink, argillaceous, breccia, abundant clear calcite
crystals in vugs up to 1" x 1", intense fracturing & 2468.5' to
2470' and 2471', some light brown chert, good porosity

Dolomite, tan, breccia w/pink shale partings around clasts, vugs
nearly completely filled w/clear calcite crystals, vertical

Polomite, pink, breccia w/limestone clasts, argillaceous, nearly
unconsolidated @ 2474.8', vugs up to 1" x 3" (2476.7'), fractured,

2450-2455
2458-2474 Core #6 = recovered 19§¢
2455-2460
2460-2463
2463-2464
2464-2566
vugs, fair porosity
2466-2471
257{-2&7&

' fracture @ 2472', fRir porosity
2474-2500 Core £7 - recovered 234!
2474-2478

fair/good porasity
2478-2479

Marlistone, pink/lavender, mottled, greenish gray, dolemitic,
fractured

M{SSION CANYON

2479-2481
2481-2485

2485-2488.

2488-2491

2491-24973

Polomite, pink, breccia, fractured (2479-2480'), fair/good poros?ty,

~very argillaceous, pink, mottied, light gray

Polomite, white, chalky, limy, earthy, dense, low porosity
Limestone, tan, fragmental, pelietoidal (possibly algal) w/some
clear calcite infill, chalky, bleeding water, low/fair porosity
pPolemite, tan/pink breccia, argillaceous, fractured & 2489',
poorly consolidated @ 2481', very argillaceous, few isclated
pinpoint vugs, good poraosity

Dolomite, pink, breccia w/limestone -clasts, locally argillaceous,
vuggy (14" x &' @ 2452.5'; 2492-2494'), partially filled w/large
dogtooth calcite crystals, dense matrix, fair/good porosity, few
dark gray/black inclusions (¥ - | mm.)}, hard
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Dolomite, tan/pink, breccia w/llmestone clasts, fractured & 2501

Dolomite, pink/tan, breccia texture decreasing, hard, dense, mud-
stone matrix w/low poresity, fractured & 2506', bleeding water
Dolomite, pink, breccia, fractured B 2511', hard, dense matrix,

Dolomite, pink, very argillaceous, maroon, dense, hard w/large

clear calcite crystals nearly plugging all porosity

Dolomite, pink, breccia w/vertical vugs (! x 3 m.) w/calcite
infill (possibly syringopora coral), intensely fractured & 2518%',

Dolomite, pink, argillacecus, hard, vertical fracture
Dolom:te. pink, breccla, intensely fractured @ 2522%', 2524' and
Dolemite, white/pink/tan, locally limestone, sucrosic w/vuggy

porosity, partially plugged w/clear calcite crystals. fair/good

Dolomite, tan, dense, hard, low intercrystalline porosity
Dolomite, tan, sucrosic, goed intergranular porosity, some calcite

Dolomite, pink/tan, breccia, vugs to 13" x 2' w/no apparent inter-
connections w/large calcite crystals partially infilling, vertical

Dolomite, tan/pink/white, crystalline, very fine grained, hard,
low matrix porosity, few small vugs @ 2636-2637%', fractured €

Dolomite, light brown/tan, hard, dense, mudstone, abundant vertical
fractures w/small clear calcite crystals in fractures, breccia

Dolomite, tan, limy, chalky, earthy, breccia texture, few small
disconnected vugs w/calcite crystals along margins '
Limestone, tan, dolomitic, chalky, poor porosity

Limestone as avove w/some breccia texture, pink shale partungs
locally to I'' thick

2500~2513 Core #8 = recovered 12¢°
2500-2504

and 2502', dense, hard matrix
2504-2510
2510-2512%

stylolite @ 2512°'
2513-2525 Core #9 - recovered 113!
2513-2516
2516-2520

and 25193-2520"'
2520-2521
2521-2524%

25245
2525-2555

. porosity

2555-2575
2575-2630

infill
2632-2646 Core #£10 -‘recovered 133
2632-26343

fracture @ 2634°
26343-2640

2639-2640"
2640-2645%

texture § 2644-26453"
2646-2675 Core #11 - recovered 28%'

- 2646-2647

2647-2651
2651-2656
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. Limestone, tan/light gray w/red shale, breccia texture, stylo-

low matrix porosity, fractured @ 26573'

Dolomite, tan, mushy/chalky, some breccia, few vugs 8 2663%',
partially infilled w/clear calcite crystals

Limestone, tan, very dolomitic, chalky, thin red shale partings,
locally ‘internal sedimentation (burrows ?), fractured @ 2664-
2666', secondary calcite completely infilling matrix porosity

Limestone as above w/isolated vugs to ' x 3%

Dolomite, tan/white, sucrosic w/clear calcite, fair intergrandlar

Limestone, white, oolites/pisolites, scme algal, low porosity

Limestone, white/tan, mudstone, chalky w/secondary calcite, few

Dolomite, light brown, sucrosic, yellcw fluorescence, no cut,

.Limestone, white/tan, chalky, ooln:es/pxsolntes, fair porosity

Dolomite, light brown, sucrosic, fair porosity, some scattered
dead oil stain, yellow/blue mineral fluorescence, no cut

Dolomite, light gray/browni?h gray, argillaceous, stylolite
@ 2762', bleeding water (2764-2768'), pinpoint vugs, fair

Limestone, gray, anhydritic, argillaceous, stylolitic, white
anhydrite nodes (276%9%') w/swirl bedding, red/greenish gray

Dolomite, tan, sucrosic w/some gray shale, some fossil shells.
bleeding water (2780-2782'), burrows (2781'), poor/fair poresity

Dolomite, gray, anhydritic, argillacecus, very stylolitic
Limestone, gray, anhydritic, stylolitic, bleeding water, low

Anhydrite, gray/white, calcareous, argillaceous
Limestone, light gray, anhydritic, argillaceous, dense, stylo-
litic, low porosity, few white anhydrite nodes, brachiopod casts

Dolomite, gray, dense, burrows, low porosity
Limestone, light gray, anhydritic, argillaceous, stylolitic w/
few thin (") gray shale interbeds

2656-26574
litic, algal,
2657%~2664
2664-2671
2671-2675%
- 2676-2680 .
porosity
2680-2700
2700-2730
oolites, low porosity
2730-2740
low/fair porosity
2740-2750
2760 Circulating
LODGEPOLE
2760-2820 Core #12 - recovered 60
2760-2768
‘ porosity
2768-2773% -
shale (2772')
2773%-2782
2782-2784 Shale, greenish gray, calcareous
27842787
2787-2788
porosity
2788-2750
2780~2795
and molds leocally
2795-2797
2797-2801
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2801-2802 Anhydrite, white/light gray, nodular nodes surrounded by brown-
{sh gray dolomite

2802-2805 Limestone, light gray, argillaceous, dense, very stylolitic,
burrows (2804-2805"')

2805-2808 Dolomite, pinkish gray, sucrosic, fair/good Intergranular porosity,

. bleeding water

2808-2811 Limestone, light gray, anhydritic, stylolitic, dense, low poresity

2811-2820 Dolomite, light brownish gray, argillaceous w/few thin (1'') gray
shale interbeds, bleeding water, fair/good intergranular porosity

2820-28&5 Core #13 = recovered 25

2820-2826F Dolomite, light gray w/few white anhydrite nodes, bleeding water
. (2820~2821', and 2824-2826%'), fair/ccod interoranular porosity,

small hairline fractures filled w/red shale (2823-2824!)

28263-2829 Limestone, light gray w/thin gray shale interbeds, stylolitic,
anhydrite, dense, low porosity

2829-2831 Dolomite, light brownish gray, argillaceous, bleeding wate;, Jow
perosity

2831-2845 Limestone, light gray/tan. and shale, red/gray/tan, dolemitic,

. anhydritic, stylolitic, dense, low porosity, few | mm. vugs

(2836-2837'), oolite w/calcite infi)l P base

2845-2880 Limestone, tan/cream, chalky, micritic, low porosity
2880-2930 Limestone, tan/cream, mostly micrite, some oolite and pisolite,
Jow porosity w/some interbeds dolomite, tan, sucrosic, yellow
fluorescence, no cut, good intergranular porosity
2930-3015 Dolomite, light brown/tan, crystalline, sucrosic, strong vellow
- fluorescence, no cut, good intergranular porosity

3015-3070 Core #1k - recovered 54

3015-3026 Dolomite, tan/light brown, medium crystalline, bleeding water,
i fatr/good porosity, no fluorescence, vertical fracture (30!7‘-
~ 3018:'), few isolated vugs to 1" x 3"
3026-3028 Limestone, gray, anhydritic, dense, stylolitic, low porosity

ENGLEWOOD (?)

3028-30362 Dolomite, pinkish tan/red, burrows w/calcite and dolomite infill,
generally low porosity, good intergranular porosity € 3030-3033',
) bleeding water, possible disconformity @ base
3036~-3040F Dolomite, red, argillaceous w/few burrows filled w/crystalline

dolomite and calcite, low pcrosuty, posssble disconformity @
base
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3040%-3053

STONY MOUNTAIN

21

Dolomite, pink, and shale, red, interbedded w/some burrows dense

anhydrite node (3047'), low porosity

Dolomite, pink w/yellow and red clay, unconformity 8 surface
Dolomite, pinkish gray, coarse crystalline w/some red and yellow

Shale, red and yellow mottled, subwaxy, dolomitic, unconformity

Dolomite, gray, rubble zone, some large solution Vugs partially
filled w/crystalline dolomite and calcite, good porosity

Dolomite, tan, finely crystalline, yvellow fluorescence, no cut,
fair porosity, few pieces limestone, tan, pisolite
Dolomite, white/tan/pink, fine/coarse crystalline, fanr/good

Dolomite, tay thin bedding, hard. possibie chert, low porosnty
Dolomite, tan/cream, sucrosic/earthy w/some red shale in braccia
texture, vuggy w/vugs to 3' x 3'', good porosity

Dolomite, tan/cream, earthy, vuggy, numerous small vugs from
solution of shell and coral material, some breccia texture, good

Dolomite, light gray/tan w/red, argillaceous clasts in breccia
texture, poor/fair porosity, small pinpoint vugs

Dolemite, light gray/tan, some pink, argillaceous, medium crysta
line, fair/goed intergranular porosity, locally breccia texture,
Dolomite, light gray/tan, dense/coarse crystalline, low/fair

Dolomite, white/cream/tan, mostly mudstone w/few ocolites and

Dolomite, tan/cream, sucrosic, finely crystalline, intense
conchoidal fracture, hard, fair matrix porosity top 6", poor

3059-3060
3060-30656
shale mottling
3066-3067%
@ base
RED RIVER
30671-3069
3070-3030
3080-3102
porosity, no fluorescence
3102=-3132 Core #15 ~ recovered 30'
3102-3104
3104=-3110
3110-3123
porosity
3123-3126
3126-3130
A vertical fracture (3127-3129')
3130-3132
porosity, speckled blue fluorescence
3132-3185
pellets, low/fair porosity, trace white chert
3185-3191 _Core #16 = recovered 6' (7)
below, breccia texture
3191-3210

Dolomite, pink/tan, mudstone, trace tan chert, low porosity
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Dolomite, tan/cream, sucrosic, fine/medium crystalline w/some
white/clear chert, fair/good porosity, no fluorescence, water

Dolomite, tan/light gray, earthy, mudstone, breccia w/dolomite
and red shale clasts, mottled, vugs to 1" x 2', mostly isolated,
low/fair porosity, increasing red, argillaceous content (3285-
3289'), possible dolcmitized shells (3281'), possible burrows
(32891-3293"'), tubular coral debris (3288'), very angular clasts
Dolomite, tan/pfnk/cream, medium/finely crystalline, fair/good
Dolomite, pink/tan, mudstone, finely crystalline, low matrix

Dolomite, pink/salmon, argillaceous, Tow porosity

Limestone, white, mottled, pink, chalky, low porosity

Limestone as above w/trace shale, grayish green, soft, silty

Limestone, light gray and red mottled, hard, very low porosity,

argillaceous, vertical fracture (349B8:-3502') healed w/crystal-

line calcite, shell molds and casts (3512')

Shale and limestone, red/maroon, some mottling (burrows 7), very

3210-3272
flow on connection € 3211'
-3272-3302 Core #17 - recoversd 30'
decreasing in size (3297-3302')
3302-3400
intergranular porosity
3400-3460
porosity
3460-3470
3470-3480 Shale, red, very calcareous
3480=3431
3491 Circulating
3491-3521 Core #18 -.recovered 29¢!
3491-3514
3514-3520%
low porosity, hard
3521-3540

Shale, red, and limestone, gray, mottled, red

ROUGHLOCK SANDSTONE

3540-3560

3560-3570

JCEBOX SHALE

3570-3610

Sandstone, white, very fine grained, subround, very calcareous,
hard w/some sandstone, fine grained, maroon, argillaceous, soft,
low poresity, trace apple green waxy shale

Sandstone, white, fine grained, subangular, very calcaresous, white

clay infill, low porosity w/shale greenish gray, splintery

Shale, greenish and reddish gray, very splintery, slightly cal-
careous, subwaxy
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WINNIPEG-ALLADIN SANDSTONE

Sandstone, clear, medium/coarse, well rounded, frosted, fair/
good sort, unconsolidated, excellent porosity

Sandstone, white, medium/coarse, well rounded, unconsolidated,
very clean, fair/well sorted, slichtly calcareous w/trace cal-
careous cement, frosted grains, excellent porosity

Sandstone as above w/shale, gresnish gray, splintery

3610 Circulating
3610=-3643 Core #19 = recovered 2'
3610-3612
3643~3650 Sandstone as above
3650-3680
3680~-3700

Shale, gray, waxy, mottled, green and red w/sandstone, white,
fine grained, subround/subanguiar, clean, friasble, very cal-
careous, fair/low porosity

DEADWOOD SANDSTONME

3705

3705-3750
3750-3770
3770-3790
3790-3810

'3810-3880

3880-3910

' 3910-3930
3930-3960

3960-4000

Circulatnng

30 min. = shale, red, mottled, green, waxy, very splnntery w/
sandstone, white, fine grained/very fine grained, glauconitic,
calcareous w/white clay infill, low porosity

60 min. - sandstone, light gray/clear as above

Sandstone, white, fine grained, subangular, fair/well sorted,
slightly dolomitic, glaucenitic, low/fair intergranular porosity
Sandstone as above w/shale, green and reddish gray, spl:ntery,
waxy

Shale, red and greenish gray, splintery w/limestone, cream,
dolomitic, hard, and sandstone as above

Sandstone, white, subround, very fine grained/fine grained,
glauconitic, calcareous, low porosity

Shale, green, waxy w/pink dolomite, limy, hard, dense, and sand-
stone as above, low porosity

Sandstone, light gray, very fine grained/coarse, poor sort, glau-
conitic, clay infill, low porosity w/pink dolomite, hard, low
porosity

Dolomite, pink, hard, dense, low porosity w/green shale and
siltstone

Sandstone, very fine aralned/snltstone, light gray, glauconitic,
calcareous, low porosity, trace pyrite w/some green, purple and
red shale

Shaie, gray green, splintery, fissile w/white limestone inter-
bedded, silty w/some chert
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£000-4050
4050-4080
4080~-4100
FLATHEAD

-5100-4120
4120-414

hi4s-4175

Shale, green, yellow and purple w/siltstone, white, very calcareous,
chalky

Shale, gray-green, red and maroon, waxy w/limestone, white, chalky,
and dolomite, pink, dense, low porosity

Shale as above w/increasing limestone and dolomite as above

Siltstone, light gray, very glauconitic, calcareous w/gray-green
and maroon shale, trace white chalky limestone

Sandstone, light gray/clear, fine grained/medium grained, sub-
round/well rounded, calcareous, friable, slightly glauconitic,
good/fair porosity, w/white, dense limestone @ top of sand unit

h145-4147

k147-4175

4175-4190

L190-4210
4210-4230
4230-4240
L240-4250
5250-4260

4260-4270
4270-4292

Core #20 - recovered 10

Sandstone, light brown/brownish red, calcarecus, medium/coarse,
subangular/well rounded, very friable, planar crossbedding 10~
209, few frosted grains, good porosity, water wet

Sandstone, light reddish brown, fine agrained/coarse, calcareous,
subangular/well rounded, locally abundant clay infill, friable,
some frosted grains, 995 quartz grains w/rare dark rock fragments,

. fair/good porosity, water wet, 2-4' shale, greenish gray, cal-

careous w/free quartz grains (4163%' and 4165'), small vertical
fractures (4151=4151%", 4154-5154%, Lis7-4157%", L1663-4167",
and 4171-4172%)

Sandstone, finé grained/coarse, clear, subangular/well rounded,
clay infill, slightly calcareous, low/fair porosity

No samples

Sandstone, clear, loose grains, medium/coarse, subround/well
rounded, some frosted grains, good porosity

Shale, gray green/green, splintery

Sandstone, medium/coarse, clear, unconsolidated, subangular/
round, frosted grains, good porosity '

No sample
Shale, green w/coarse, well rounded quartz grains
Sandstone, clear, unconsolidated, medium/coarse, round/well

rounded w/few calcareous and green shale fragments, good
porosity
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tithology = 14

4292-4325 Core #21 = recoverad 34!

§292-4299 Sandstone, light reddish brown, angular/well rounded, fine grained/

very coarse, clay infill, calcareous, fair porosity, becoming.
coarse grained 8 basal unconformity w/3' cobbles, water wet

PRECAMBRIAN ELLISON FORMATION (7)

4299-4310 Greenschist, near vertical foliations, green, pink and purple,
orthoclase altering to kolin, chlorite and tale, biotite and
quartz common, vertical fracture (4301-4302' and 4306-4308')

4310-4311 Zone of large angular inclusions, possible unconformity

4311-4326 - Gneiss (granodiorite composition), banded, pink, orange and
gray, vertical fractures (4318-4319' and 4324-4326'), premata-
morphism mini faulting with displacement up to 1'' (4320-4321')

4326-4346 Gneiss (?), mostly quartz, pyroxenes and orthoclase

4346-4355 Core #22 - recovered 8'
4346-4354 - Gabbroic gneiss, dark gray/ereenish gray, foliated, more than S0%

calcic plagiociase, w/pyroxenes, no fractures, probably younger
than gneiss described above ' )
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— [T TN
S CORE LABORATORIES, INC.
‘- Petroleum Reserwoir Engineering
- . DALLAS. TEXAS
o Company TITED STATES GEOLOGICAL SUTYEY  Formation.AS NOTZD Prger_ 1 _of 8 _
; well MADTISON XO. 1 ) Cores, DIAOND L File © PP~2-5208
P 0 Field_____WILTCAT Drilling Fluid__ WATER BASE MOD  puce Repore— 13-27-76
l, ' Coun:y CROCK- State. WYOX‘EDTG Elevation 3518' X3 AMI”L EL:RG
_ Location _ NE% ST SEC. 15-T5TN-855% Remarks
- CORE ANALYSIS RESULTS
P (Figuers in paveniborwes veirv to fonieate rewmaris)
U it - satmation GE. | WEOLT COTT PERIS.
Susses FEEY uuuzmn' vanean |75 % voLunt % roat ?t‘-';':! pis. ' MAY, 90° . NIRRT,
T;A) ,
2 651 oo 003- 0006 n.o
- 3 . 65500 109 O.Bh 16.8
L 636, 190 107 26,7
) 5 657.5 2o 184 27.6 2.62
7 663.6 199 136 2L.7
8 . 65L.6 35 0.25 19.3
9 ~ 65%.2 112 28 2.6
10 665.3 32 15 19.3
C 1 6m3 19 29  18.h
12 673.6 3.8 0.35 15.6 2.66
13 675.0 338 38 26.7
; 15 1503.3 <0.01 <0.01 L.8  YIINGEXASTA
b 16 150k.8  <0.01 <0.0L 3.7 2.82
P 17 1506.6 0.22 k.7
Do 18 1510.0  <0.0 1.9
! 4 19 1510.6 0.03 0.02 L.3 2.71
o 20 1511.6 0.01 «0.01 1.5
P a 1513.2 <0.01 «<0.01 1.2 2.1
- 22 1513.8 0.18 8.1
23 151%.2 2.6 13.1
24, 1515.0 SoF 10.2 2.79
i 25 1515.3  1O5F 26.9
i \._; 26 1516'17 hoo 300 . l‘hoo 2.82 102 1.1 +*
: 27 1518.7 2.1 3.9 15.0 '
. 28 1520.5 1.6 0.L0 15.5 2.8
Dl 29 1522.8 0.0 <0.@ La 2,70
Pu 30 1525.5  <0.01 <0.01 1.5 2.69
™
[ F=FRACTUXD PEFMEABILITY PLUS
P #UNSUITABIE FOR PERZABIZITY MEASUREZENT
s
|
P . NOTL:
- t®) REFEM TO ATTACMED LETTYR. t2) OFF LOCATION ANALYSES=NO INTZERPRETATION OF RESULT
) €1) INCOMPLETE CORE ALCOVERY~INTERPRETATION RZSTRVED. .
‘ : These analyses. opini of Interr sre based on obaervations and materiails supniied Dy the client 10 whom. snd for whowe exclusive and emnlidential
— use, Wiy ICPETt L3 Mede. The Lerdretations or ooinions e¥prewsd represent the besnt Judcment of Coee Laboratones, lag. (all eTTom 3nd omisucne eae
. erpted); But Cure Laboratories, Lnc., and it3 olllcers and empIOYees, 4 Jume NO ITIPNATIRIUIY ANd MAkE NO WAITINLY or Fehrewniaiions. as 1o Uie pratuctivity,
i proper operation, 0f Profitacienes of any oil. gaa OF olher MUAErEl Well 0T 04 IN CONNECUON Wil WAICA JUCR FEPOCS s ueed OF FeUed Upon. -
1 ™
b
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Bh=81.3
CORE LABORATORIES., INC.
Petrolenm Reservoir Engineering
PDALLAS, TEXAS
Company _UALIZD STATES GEOLCGTCAL SURVET  Formation AS_XOTTD Page— 2 of 8
well MADISON NO. 1 Cores DIAMRD L7 Eile FP-2-5208
Field____WILDCAT Drilling Fluid__ WATER BASE ¥UD __ Duce Repare_ 10=21-16
County CR0CL Seate WityMne ‘Elevation ;K184 1R Analyses_ BL:PC
Location Mo SE5: S=C, 15-T57:1-R554 Remarks___
CORE ANALYSIS RESULTS
(Figures sn poreatheres refer tn joatmote remaras})
PEAMEARILITY RESIDUAL .
samMPLE DEPTH MILLIDARCYS ,OROIITY SATURATION Gm:° ::’;3:: 53.:3 PZ’:S.
nuRBER FELT rERCENT o T YOval .
nomzounv.’ veaTicaL 4, voLume % sont ! ?':"';:! NN 120 990 . Too .
(AA)
0 2088.1 0.29 0,05 5.5 MINEIUSA " 2.83
32 2089.0 17 20L 12.3
33 2051.8 L52 2.2 8.5
3k 2092.7 17. 9.1 L.0
35 . 2093.7 592 ns k.0
35  209L.6 0.63 2.0 6.9
37  2096.0 T 0.22 6.0
38 2095.8 0.55° @.73 6.9
39 2098.2 3.7 0.32 L.B
0 2200.5 0.33 2 L.k
Il 2202.3 1.5 0.39 6.6 .
42 210L.3 0.7k G.32 6.5
L3 295.9 53 151 L.6 2.79
Ly 205.9 <D.01L c.11 23 2.83
5 2207.1 25 9.2 7.5
L5 2108.2 ©  0.10 0.08 1.0
k7 2210k 0.01 3IF 2.
18 2110.8 0.0 <0.00 0.8 2.84
L3 2280.0 0.03 0.L7 0.9
50 2283.5 0.15 3.6
51 22t1.Lk 0.28 <0.C1 6.1
52  2230.9 0.53 é.L 10.0
sl  223L.0 18 0.47 18.3 2.6k
55 228L.6 119 34 2.0 - :
56 . 2285.,2-86.2 20,0 0.0 7.k 2.80 LS Ll 1§
87 2289.0 0.2  0.82 10,0 2.69
58  2292.5 0.0l <0.01L 3.8
59 2293.9 0.0l <0.00 1.8
8  225L.5 0.82 <. 3.5 CHARIEZS 2.75
61 2295.5 0.02 0.59 6.3 ' :
62 2296.1 <0.,01 2.0 2.84
63 2296.6 210 13 8.3
6y 2297.2 <0.01 0.15F 3.4
65 2258.9 10 1.9
F=FRACTUZED PETEABITITY PLUG

NOTE:

4% MCFEIN TO ATTACHED LETTER,
11) INCOMPLEITE COME RECOVEAY=INTLRPRETATION RESERVED..
These analyw1. opinions or Interpretalions are bised on ob~ervariony and materials supplied by the client 1o whom, and far whene exclustve Ind eantitentlal
use, thie seprat is 1naCe. The inlerpretitions or opiniony exnteawd rerresent e Doxt Judignent of Core Labaratofies, Ine. (3l errors snd (viisuone exe
cepteml); Put Cure latmeatnries, {ne. snd 123 Glficers and SMDINYFSY, avumne N0 redONLNBILILY AN MIRE NO WIITANLY OF TEPIMENLILICNS, a5 10 e Droducuvsty,
proper uperauon, or profisadieness of any oll, gas GF ollier mineral weil ur MG In cONNECLION wilh wNICh Juch repurt b wed or retied upun.

(23 OFF LOCATION ANALYSES=NO INTERPARLTATION OF REIULT:
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CORE LLABORATORIES, INnC.
Petroleumn Reservoir Engineering

DALLAS. TEXAS

Q;npany—————————-————M STATES GZOLCGTCA m’.Fom:tion—islg.@.—__P:ge.__.B__ of __._._.—-8
Well MADTSC 30, 2 Cores DILO k" File F2-2-5208
Field WITDCAT Drilling Fluid__WATZR BASE MUD _ p.. Repore10-27-78
County. CO0s Seaee _WIOUDTG  Elevation 3618 X3 Analyses EL:P2
2 Remarks
CORE ANALYSIS RESULTS
{Figures in paventhornr veiev 10 fooinote vemaeis)
PLRMEABILITY RESIDUAL
SAMPLE -1.4 MILLIDARCYS PONOTITY SATURATION ysvIT GP.::. ‘mm C‘O?.E.‘ F-l:?:‘—So
.N\!fll' FECT NMI!MA\.‘ YEIATICAL rencry Qj, vegu:':‘.‘. mt; e\’;‘:::' m:s. ]L’\Io 9'30 E‘:o :
(KA)
65 2300.3 <0.0L 5.8 2.80
67 230L.1 <0.CG1 0.7 2.7
68 - 2302.7 <0.,01 3.5 2.80
69 230L.3 <0.CL 2.6 2.72
70 2305.8 <0.01 5.6 2.82
71 2307.4 <), 0L 1.l 2.70
72 230.6 <0.00 0.5 2.70
73 23,7 <0.01. 1.3 2,70
7L 235.7 <001 1.2 2,68
75 23232 <0.01 1.k 2.70
76 2327.3 <0.01
77T 2328.8 <001 13 2.7
78  2330.2 Q0L <Q.01 13.7 ,
79 231.9 .72  0.59 . 2.83
80 2333.L 0.G7 :
81 2335.L 0,08
82 23371 1.5 2.63
83 2337.5 15.L 2.82
8Lk 2339.7 c.0h 0.0Lh 13.3 '
85 23405 - 0.09 0.05 16.5
86 23L0.9 0.05 0.07 16.L
87 23h42.4 0.1h 0.13 318.8
88 23LL.L 0.88 0.57 2.9 2.82
89 23L5.3 L. 0.80 21.5
90 2345.8 <001 <0.01 1.7
92 23.8.2 0.02 6.1 :
$3 23i8.6-L9.3 5.7 0.0 85.7 2.67 pa 0.3 17
gLk  2350.8 0.94 - 0.h3 1k.O
95 2351.8 2.2 2.7 15.2
96 235306.51‘01 11.8 109 h9 -6 20 ah L * %
97 2355-6"55.2 270’4 005 ’ 720h 208h 708 6'2 B.h
98 2358.0 <0.0L 0.6 _
99 2339.L <0.0L k.S
100 235L.0 8.9 2,75

#LISTITAZIE FOQ PERMEADILITY IEASUIGIENT

NOTL:

€®) MEFER TO ATTACHED LLTTER. 8
€1 INCOMPLETE CORE RECOVEIRY=INTLRPRETATION RESEAVID.
These anslysss. opinioms or interaretatinng are Lased on obwervatians and matertals supplied by the citent 1 whom, and for whowe evclutive and confllentia]
use, this fept 15 Maite. The INterPret tirms Ar 0DiNIONS evhrewdd fentesent the Drsl jinicment of Core luSotatomes. Jne. (Al error and omutung .
eepted); dut Cote Latwralurivm, inc. and 1is 02ICOrT and EMLITYews, a:ume N0 PPIPORTILILILY AN MANE AD WIATTINLY OF Feprewntslions, a3 10 NP Drowuc ULy, .

proper opetrstion, or profitadienes o sny oll. Ses OF QUITE Muwral well O SBOd IR CONNECLON WD WIUCT FUCh SepOft 1b used oF feiled UpON. .

12) OFF LOCATION ANALYSZS=NO INTERPRETATION OF RESULT:

T e ——— e
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CORE LABORATORIES, INC.

- Petrolenm Reservorr Engineering

DALLAS. TEXAS

Company UNITED STATES GEOIDGICAL SUXTET _ Formation - &S ROTXD Page L of 8
el MADISON Q. 1 Cores DIAMOND L File RP-2-5208
Field___WILDCAT Drilling Fluid . WATZR BAS2 ¥UD___ pice Reporc 10-27=75
(o Y- CPOCX Seace YOI Elevation éla' KB Analy!n ﬂ:?ﬁ

Locstion = SEC. 15-TSTI-RS5W Remarks

CORE ANALYSIS RESULTS

(Ficures in pacentheses veler 1o [orimate vemerks)

smme]  perrs CATLIOAREYS |, cnesire SATURATION - WEDLE COTE PISuS.
NuMBEA FEET i rERzINT Py YEYRT i e
uem:o-nu.l vearicaL %, voLume % ’g.‘! g-’v-:::' DS, lxﬂ. 900 T=27.
(KA)
1M 2356.3 <0.01 9.6 2.79
102 2343.8 <0.01 10.7 2.81
106 237C-70.6 6.8 1.6 68.1  2.82 L.S L.2 *
103  2375.7 0.77F 2.3 2.76
a0k 23%85.0 0.G2 1.3 2,70
105 2285.5 <0.01 0.9 2.68
107 2458.6-60.1 . 3.8 0.0 45.3 2.4 3.k 1.3 1.7
108 2L53.9 0.95 0.15 L.9 -
o0  2476.5-77.8 8.3 0.0 62.0 22 * * *
11 2LgL.3 <0.01 <0.01 7.L 2.75
12 2L83.2 0.01 <0.C1 11.5 HISSICY CATION . .
113 2835.9-36.7 18.5 0.0 50.6  2.79- 9.1 8.5 13
115 2LS38.L L.6 1.8 20.7
16 21:50.3 "1.7 2.6 15.1 2.83
17 2ks1i.k 3.b k.S
118  2L5L.7 0.07 0.28 8.2
119  2k97.2 2.6 12 8.8 2.82
120 2503.5 5.6 1.3 9.0 2.82
121 2505.4 276 9c0 15.L
122 2507.9 b 113 13.9
123 2599.2 0.80 2.2 7.6 2.78
124  2513.9 35 27 15.2 2.82
125 2517.5 s L8y 17.7
126 2318.Lh 789 2:L 23.9
127 - 2523.7 370 385 22.8 2.80
228 2532.2 255 26 .25.8 2.82
1 2538.8 50 93 2.9
132 26L8.0 ik 10 30.L 2.97
13 2633.2 0.37 18.7
135 2655.0  0.37 20.0

F=FRACTUISD PIIEABILITY PLIG
#*TISULTARLE FOR PEREATTLILY )TASURDEIT
NOTC:

1%) AMEFER TO ATTACHED LETTER. - .
(1) INCOMPLLTE CORE RECOVERY=INTERPARLTATION RESERVED.

These analyses. 0Diniony or interoretations are Daved on obwervations and materlals supplied By the - rilent 10 whom. and {rr whew exclusive and eenlidontial

12) OFF LOCATION ANALYSES=NO INTEAPRITATION OF RCSUL

use, this £e0012 L mace. The INlefMretalions of ADIRINAY evnTeasd ropresent the dewt juarsment of Core Lavoratonies, Inc. tall efOM 3Ad mnvane exa
cepled): but Core Lupnamiuries, Ine. and il ol1iICers 2nd ePMDIUYEPL. 2DUTIe NV FETANNIILITY AIId MuRe NO WATTANtY 0F renrewnialians, 44 o the producuvity,
psoper op ot prulit of any oll, gas or other minersl well Or s4nd In CONNECUON With WAIEN JUCh FEROM I3 Wed CF Trded ugon.
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CORE LABORATORIES. INC,
Petroleum Reservour Engineering
DALLAS. TEXAS

Company EITDD STATCS GROTOGICAL SURVEY  Formation AS_IOT=D Page 5 of 8

Wl MADISON M2, 2 Cores, DIAOND L File RP-2-5208
Field____MTITCAT Drilling Fluid . WATER BASE MUD  puee Reporr_ 10-27~76
CountymCR00R _____ State WYOMDG ___ Elevation 3618 X3 Analyses_. 3L:R3

M=k S2

Remarks :
CORE ANALYSIS RESULTS

(Figurer in paresthews refer to footaote remarks)

S R LLioAREYS | o 527‘3:.".‘4;5,; | em. WHOLE COIE PETLIS.

W I Huomaonman | venmear |77 |y, vouuB w rone| oTeR | DS, HAX. 99° . VERZ,
(KA)

136  2657.9 9.2 S.h 27.9 2.80 .

137 2659.5-60.7 35.5 0.5 83.9 2.81 * * *

138 2662.5 8.1 6.8 22,8 .

139 2666.h 129 L 13.4 2.65

1L0o  2869.L 235 8.4 18.6 : _ 2.73

13 2671.6 é8 L8 .4 ,

1h2  2573.3 96 107 30.2

113
1L

L6

161
162
163
16l
165
165
167
168
169
170

NOYE: -

267L.3 320 a3 3k.0

2761.3 2 6.8 13.7 IODGEPOLE 2.84

2763.2 0.07 0.07 11.k

276601 hoa 309 ]509 ’

2768.6 0.0L 0.9. . 2.73

276901 o.ol 302 ’ 2.&

277002 o.ol 107 . : 2077

277L.L <0.01 0.7 2.69

27720h «ool °ol 2.68

2775.5 0.15 131

2779.2 - 0.43

2730.7 n.80 2,0 15.5 2.81

2767.9 1 9.9 131 - 2.82

2793.9 <0.01 2.76

2794.2 <0.01 2,79

2755.2 o 2.83

2797.2 <0.01 . 2.82

2797.6 <0.0L 2.71

28304 <0.01L 0.9 ,

2801.0 0.02 10.2 ,

2805.2-07 - - 10.5 . 0.0 34.8 2.81 0.L8 0.Lo 0.3
221.‘11;.6 al " 15 12.& : _
281k.7 1. 0.k 1L

2815.6 2.2 ll. :
2820-24.1 '15.7 0.6 5131 . 2.8 ka3 - 3.7 12
2324.9 0.23 11.0

#8301 . 0.13 0,09 12.4

*UISUTTASIE FOR PERCASTIITY MEASURTDENT

%) REFTR TO ATTAGCMED LLTTER, 42) OFF LOCATION ANALYSES=NO INTERPRETATION OF RLSUL"
€1 INCOMPLETE CORE RECOVERY=INTERPRETATION RESERVED. .
These ansiywe oninions or intrrnretitions are based on obwrvations and materisls supplied by the elient ta whom, and for whose exclusive snd conficdential
use, this rrport is made. The interpretativns or omniang ewnresard refresent the best jud:ionent af Ceore Labaratones. Inc. (all errors 3nd cmissres ene
eevted); bul Core Latmrawrien, lnc.. and i1 o/IIcery and emDICYErs. AN NO PEIMMINNIDIILLY 4nd MIAS AL WIITINLY OF FEITRPALILIANY 33 10 Ve Produciiveily,
proper operation, or profitadienesa of any ol g4s ¢F olher Minersl weil or 3406 I CONNETUON Wilh WNICH IICR FEDOL L3 Waed oF Triled Upon.
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CORE LABORATORIES. INC.
Petroleum Reservoir Engineering
DALLAS. TEXAS

Company P72 STATZS GSOLOCICAT SURTEY _ Formation__AS NOTED Page— 5 ot 8

wel___JADTSON e, 1 Cores __DIANGYD L File PP-2-52C8
Field I purolefly : Drilling Fluid_WATZR ZAST MTD Date Repore19=27-75

County —mCROCS State WIOHIET Elevation 3618' ¥B Analysts BL:FS

Remarks,

Location.

CORE ANALYSIS RESULTS

(Figuvrr ia purentirie vefry 1o fontnote remarks)

S it S - SATURATION s WHOLS COFE PIRNS.
MUMSER FELT PIRCINT oL Tavas ;.
momzontau| vemniest % vorume % rome| SOTE | INS. | X, 5a° VI,
(£;)
2822.8 0.01 2.5L
g‘.zzjé 2835.5-38.6 , 2.8 0.0 60.7 '2.82 0.2 0.02 <0.0L
173 3015.7 1hS 92 25.0
175 3718.7 81 o 22.8
176 3920.2 130 2l 25,0
177 3PV LS 17.6
178  3023.6 303 168 25,4
179 3025.2 6.0 13.0 :
180 3030.2-3.3 13.L 0.8 50.8 2.7 0.18 0.13 0.2
181  3935.5 L.k 15.8 ENGITWCCD
182  3038.L4 L.5 .43 17.7 2.8
183  30L0.9 010 0.05 11.8 ZVCHIAN
185  3047.8 0.0k <0.00 12.8 2.79
186 3953.7 <.01 10,9
187 3080.5 0.2L 7.7  STONT HOUYTATN 2.82
188  3060.9 c.11 - B3 2.50
150 205Lk.9 0.88 12.h
191 3087.9 11 2.6 12k 2.83
192 31903.9 194 198 20.5 EZD RITZR
193 3oL 2L%0 3.2 18.h
1%L 306.7 L8B30 25 2L.8 '
195 3107-07.5 15.3 - 0.0 85 2.81 56 6.7 *
196 3110.5 k.5 1.1 9.6
©197 I3 83 106 17.8 2.79
198 3:15.0 175 8.1 19.1
199 319-19.6 23.2 ‘0.0 B8B.5 2.79 17 2.9 *
200 2.5 0 1ko . 170 15.3
200  323.h 1k -L.6 10.3
202 Mn28.2 803 & 2.6
203 ;28,1 17 5.8 15.7 ’ l
20L - 3273.9 12 12 1.3 2.81
205  3276.2 9.5 13.5 :

#UNSUITAZIS FOR PERCARITITY MEASURSIENT

NOTE:
€®) REFCR TO ATTACMED LETTER,
413, INCOMPLETE COBE HECOVERY=INTEAPRETATION RESZAVED.

These analyws. epini ar Interdre are basted on obwervations and mterials supolied by the cilent to whom, and for whose exclurive and eonfidential

use, this report is Mage. The intemmLILONS o7 ALINIONS eXMIPeumd feareeent the best Juriohent of Core Laderatonies, Inc. (all errery and cmissone exe

eepted);: but Cure Labwentwries, lnc.. and 1ts allicers and empluyees. ouwme N0 rePonsiLility and Muie no WATTARLY Or renrrmenialiony. as 0 the Prouucuvity,
+ propet operation, of Srolilalieness of any ouU, a3 or other unerni well of sand In conneclun with wihieh JUCh STPUTT b UIET OF Felied UpON.

(2) OFF LOCATION ANALYSLS~NO lﬂ’TI'PNt‘I’ATIQN OF RISUL'

34




1

(71

T NOTE;

L.

[V 1]

CORE LABORATORIES, INC. -
Petrolenm Reservoir Engineering
DALLAS, TEXAS

Company WLTED STATES GDOLCGICAL SURVEY  Formation - AS NOTED _ Page T ___of 8
wdl ___ MADTSON 0. 1 Cores DILOND L» File FP-2-5208
Field____ WILDCAT Drilling Fluid___WATER BASE MUD ., Repore 10-27-75
County. CrocK Seate_ WIOMING Elev:tioa____ﬂ' X3 __ Analyses SL:FG
Location _NE%Z ST SEC =TS 12554 Remarks

CORE ANALYSIS RESULTS

(Figueer in paventhorrs velee 1o fontmote remeris)

JT ERLIOAREYS | oononre SATORATION - WEIL” COPS PRS.
Numsca FEET PEACENT Y NIRRT e=ie
noa::onn;l verTicAL 4 voLumt % .e..l ‘2;‘:::¢ 3. )35\l 900 =T,
()

206 3278.6 8.6 2 12.5 2.83

207 3281 62 . .

208 3281.9 : o2.82

209  3282.6 53 7.4 7.7 -

210  3285.6 LS 15.L.

21 32393 76 17 1k.9 ,

43 3255.7 ke 0.82 15.3 2,82

2L 3297.5 a8 0.09 12.L

25 3300.8 55 . La 11.6 2,82

26  3LL.9 <0.01 1.9 HECIA 2.75 /

217 3k9s5.0 : 1,2 . 2,72
© 219 3502.6 <0.01 2.L 2,74

220 3503.9 <0.01 1.6

224  3512.4 <0.01 3.2 2.82

222  351Lk.3 <0.01 3.2

223 3315.8 ' 2.78

22, 3516.7 ' : WO 2,75

225 3510.5-11 # # # 2,62 F # #
226 ls.h-Lé.L - 20.2 - 0.0 85.6  2.62 329 258 5.5
227 las2.0 271 297 18.C  FLATEEAD 2.63

228 l355.6 s - 269 18.6

229 1n57.7-58.L 16.0 " 0.0 8L.8 2.62 . 177 158 3.9
230 1160.0 93 1.k 13.3 ‘

231 laér.7 - 27hL 17 19.9 .

232 l163.5 1.k 2.85

233 ln65.0 523 o7 17.2

23 1170.0 103 2. 12.9 2.6k

235  Li72.3 3 19.6

236 W7L.3 331 kal 1Lk.S

237 L292.5 982 223 12.2 2.7L

238 L293.7 Q.01 <0.01 3.b 2.70

239 142595.7 16 2.k €.7 PEECAMERTAM

240 L2%6.5 204 27 12.8

#TUSTITAZIE FOR PERMEADILITY MEASTREMENT
FUNSTITA3LE FOR ANALYSIS

(%) REFER TO ATTACMED LLTTER. ) 12) OFF LOCATION ANALYSEI=NO INTCRPRLTATION OF RESUL
(1) INCOMPLETL CORE RECCVERY=INTFAPRETATION RESEAVED.

These snalyses. 0pinions oOr interrretatinns are based on Ohwrvalions and materials supplied by the cliemt to whom. and for whowe excludvre and eonfidential
use, this repurt s mage. The 1aterDretations or oNINIONS ewnreswsd redresesnt (e Dest junment of Core Laberatones. Inc. (3ll errom and cmihvtiies pa.
ceptad]; dut Core Lutwealarie. [ac., and (11 6LUCErT snd eMIIGYErS, AQALETIE TIO FETPANYINIINILY IR MILe B3 WIFTINLY OF FEITEWPNLIIMS, 35 L0 the Prruncuviy,
proper oprration, or protitacieness of any oil, 43 OF Olhier MINTIIL Wwell Uf 34RC U CUNNETHON Wil WAICH JICH FEPOTL A3 Wsed OF IPiLIED UPDN.
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CLetites
CORE LABORATORIES, INcC,
Patrolesn Reservoir Engineering
_ DALLAS. TEXAS
Company HITED_STATZS GIOLOGICAL STEVET Formation Prge— B ot 8
Well___MADIZOY 30, 3 . Cores Eile ¥P-2-5203
Fldd wII-DCJ‘nT Drilling Fluxd Date Rgpofz 10-27-76
County—CFOE Seate VIOITND Elevation | 7 Anslyses BL:PS
Locaction __NE_S&% SZC, 15-T5TRi=-R55Y Remarks ' .
' ' CORE ANALYSIS RESULTS
{Figuves in pavemihosen refrr 18 fortwote vemerks)
S oA SaToRarS WEJIE COFE PITSS,
KumsEr FELT ) FERCENTY an T L‘:;‘.‘. Gmr-
uamzevnu.l vEATICAL 8, vowume % pg." S rene TS, M T, 900 Yoo,
&)
. R . * .
2a  1308.6 n.5 2.67
2k2  L31.7 - k.3 2.63
L3 L3a13a k.0 : 2.62
2Lk Lxs,0 1.5 2.8
25 L31é. 2.3 .63
25 1320.9 1.2 2.65
2L7  L3kb.2 30T AVATILASIE TFOR ANAITSIS .
2k L3s2.h L 3.06
NOTE: .
{2} OFF LOCATION ANALYSES~NO INTIAPRLTATION OF RESUL

§%) REVER TO ATTACHED LETTIR.

13) INCOUMPLETE CORE RLCOVIAY=INTERPALTATION RISERVED.
These analyses. opinions or interpretations are based on ehwervations and materisls supplied by the client 1o whom, snd for whowe exclusive sad conticential
use, this report L made. The 1AterrDre(IGONS OF OLININMS CXDreaws) represent the dest judynent of Core Ladaratormes. Ine. (all errurs and oMmindues ene
cepted): but Cure Lebmra'wries, Ing. ang ity oflicers and eMPLOYEPS, 3. 2LNe AP I DOANLILLY AR AWIAT MO WALTANTY OF FerTewntatuns, as 13 e proculisvily,

proper operation, 6r prulilbienens of any cu, gas or other AuNEral weil 0F safd I CONNECULN W WIMCA JUCh eIt I8 usey aF fCiied upun.
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Hydrologic testing

Sixteen conventional drill-stem tests and packer-swabbing tests
were attempted. Ten of these tests gave clues to pressure heads of water
in the intervals tested and flowing water was obtained during seven of
the tests (table 2). The discharge or flow obtained from these tests
of short duration is not a valid indication of the water-yielding
potential of the intervals because of probable deep invasion of the
formations by drilling mud, chemicals, and loss=-of-circulation materials.
Failure to obtain data from six of the tests was due to packer malfunction,
plugging of ports by poorly consolidated sandstone and shale, or failure
of packer seats in incompetent rocks.

Intervals for testing with packers were selected after preliminary
interpretation of geophysical logs and examination of cores. Primary
considerations were the presence of interstitial and (or) fracture
porosity, suitable hole diameter, and a representation of each of
the major rock types and formations penetrated in the hole. The intervals
tested covered approximately 40 percent of the Paleozoic section below
the 13-3/8-in casing (1488-4341 ft).

Inflatable packers were used in testing the intervals. These
packers can be run with significantly greater hole clearance than the
hard rubber packers often used on standard drill-stem testing tools;
timewise they also provide a seal more than twice as long as the hard
rubber packers. Two tool assemblies were used during the testing.
Inflatable straddle packer assemblies (fig. 7) similar to those used by
the oil industry were run on 4-1/2-in drill pipe. A single packer, when
practical, with tail pipe for extra support, was used in place of the
straddle packers which have a tendency to slip down the hole when they
are being inflated. The data from these tests are important for comparison
with similar tests made in o0il and gas test holes.

When the weight of the mud and muddy water in the drill pipe was
too great to permit the well to flow from a test interval, the
conventional packers were deflated and removed from the hole. Single
or straddle inflatable production injection packers (fig. 8) were then
lowered into the hole on 2-7/8~in EUE 8-round tubing and hydraulically
set over the interval previously tested with the conventional equipment. -

. After the ports were opened, the drilling mud and muddy water were

removed from the hole by swabbing. In most instances, water from the
isolated interval flowed to the surface after 1,000 to 1,500 gallomns of
the mud and muddy water were swabbed from the tubing.
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Table 2.—Suamary of drill-sten-test data
(Kelly bushing (KB) is 14 ft above land surface and 3,618 ft above sca level.)

: Shut-in Depth to Dlecharge
_ Interval pressure preasure recorder or flow :
Test Formation (ft below KB) (1b/1n2) (ft below KB) (gal/min) Remarks °
L) § ﬂlnnekqhta Limeatone 1,500-1,575 682 1,480 12 Began flowing after swabbing. Shut-in
: ' pressure at KB 44 1b/in?2.
2 Sundance (llulett 650-725 20) 635 ——— Test questionable--packer deflated prior
Sandstone Menmber) to a final shut in.
3 Upper part of 1,540-1,738 694 1,525 -— Recovered 750 ft mud, 690 ft slightly water
Hinnelusa cut mud, 30 fr sand and loat-circulation
material.
" - Do. - 1,542-1,738 39 0 75 Ran packer on 2-7/8-1in tubing and ewabbed.
S Upper part of 2,299-2,388 1,015 2,288 1/4
Madison
" *6  Amsden 2,218-2,298 985 2,203 1/2
L 7 Do. 2,217-2,305 ——— ] eeeee — Tool plugged--40 ft of eand on top of bottom
packer.
8  Minnekahta Limestone 1,482-1,525 ———— ——— — Test failed~-mandrcl broke on top packer. Had
. : to figh out straddle pipe and bottom packer.
9 Flathead Sandatone -~ 4,094-4,355 1,796 4,104 —— ) '
10 Flathead Sandstone 4,092-4,355 ———— o———- 55 Began flowing after swabbing.
11  W¥innipeg Sandstone 3,579-3,694 ——— ————— ~——— Tool plugged with sand.
12 Red River 3,329-3, 440 — —— —— Do.
13  Hinanipeg Sandatone 3,579-3,694 ———— ——— —— Packer seat failed after 2 min,
*14  Red River 3,300-3,480 1,470 3,314 -—
#15 Migsion Canyon 2,530-2,570 1,126 2,540 18 Shut-in pressure at KB 33 1b/in? after 9 hrs
_ , . of flow.
#16 Charles and Mission 2,434-2,530 1,092 2,444 20

Canyon

% Original drill-stem—test data included fn report.
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Figure 7.--Inflatable straddle packer tool for convéntional drill-stem
(Cogrtesy Lynes, Inc., Houston, Texas)
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POSITIONING ASSEMELY ~=

UPPER PORT BLOCK QUT SLEEVE

UPPER INFLATABLE ELEMENT ~ad. T

- e

VARIABLE SPACING

CENTER PORT BLOCK-OUT SLEEVE

_—

LOWER INFLATABLE ELEMENT =i

LOV/ER PORT BLOCK-OUT SLEEVE
MANDREL PLUG -

RUNNING IN INFLATING PACKER fauaLae OEFLATING PACKLR

Figure 8.¥-Inflétable straddle packer used in open hole or casing.
(Courtesy Lynes, Inc., Houston, Texas)
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After completing all packer testing, a well head (figs. 5 and 6)
was installed. The mud was removed from the hole and the well began to
flow. It flowed about 250 gal/min through a 2-in valve in the well
head with about 32 1b/in back pressure. Measured at the well head, the
shut-in pressure was 48 1b/in and the temperature of the water was about
50°c.

Table 2 summarizes the drill-stem and packer-swabbing tests run in
Madison test well no. 1 and indicates the test data that are included in
this report. -
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Phone - Box
§22-1206 Arca 303 LV L\q E S 3 E L‘\;} C - Slcrling.OCoZ;.zt!mSl
2
@
Contracior . Thomson_Drlq., IncTop Choke 1 Flow No. 1 20 Min, |*
Rig No. 20 i Bottom Choke ____9/16" Shut-in No. 1 37 Min.
Spot NE=SE Size Mole 7.7/8" Fiow No. 2 610 Min.
Sec. 15 Size Rat Hole == Shut-in No. 2 120 Mirs,
Twp. 57 N Size & Wt. D. P.__2 7(8" Tubing | Fiow No. 3 == Min. {8
Rng. 65 W Size Wt Pipe == Shut-in No. 3 et Min. ®
Field Vildcat 1.0.of D. C. - o
County Crook Length of D. C. et Bottom o
State Wyoming Total Depth 1575° Hole Temp, 102° F -
Elevation 3618' "K.B." ‘Interval Tested 1500-1575" Mud Weight 9.5 g
Formation Hinnekhsta Type of Test Inflate Gravity == jad
Viscosity 60 S
T . - Tool opened @ ___2:20 PY.
21201 10¢ 87 €5 4 327100 Inside Recorder
Lo i T T VI PRD Make__luster AX-1
s No..5978 Cap. _1200_p_1480"
B Press Corrected
. _ ' h | tnitial Hydrostatic A 757
800 _ ] o iy '/®__ | Final Hydrostatic K| 750 -
®~):—§@« ¥ Ty e | Initial Flow 8 s 5
Aok NG, ._/®.. ..... i Al \ Final Initial Flow  C ** 8
=y ) r T——r---- ' S Initial Shut-in D | &90 z
gt g o [ Second Inivial Flow & - °
T . S s . {’Second Final Flow F 6%5

. SLo_ . Py I L I S Second Shut-in G | 682,

5 { : _ ;*l 1 4 {Third Initial Flow N o
- 300 __ .1 : US| LIS | DS [ Third Final Flow | byt
5': 200 ,'I i ! i ‘.1 4 : . { Third Shut-in J ~
ot + 35 [ i

' ; " f

Jratals NN AN NN - [
o]+ S o o
b : _ 8
R L o -.'..'.-....._.‘), .4“—. Our Tester: Rick Hanson @
[ 1 C - Witnessed By: __fludy Ollila o
v
Did Well Flow — Gas __N9_oit_NO __ wager Mo N
RECOVERY IN PIPE: 100N0' Water
1st Flow - Tool opened with a weak blow, increased to 3" underwater
blow and remained thru flow period.
2nd Flow - Tool opened with a strong blow, to bottom of bucket
" immediately. Tool slid é". Rc-opened with very good z
blow died in 30 minutes. Remained dead while heoking -
REMARKS: up swabbing unit. Started to swab at 7:33 PM. Started 3
flowing at 8:17 PH. Shut tool in at 1:27 Al. a
— : )
Well flowed about 10-12 gallons per minute after pulling |3
10 swabs. Tool was shut in after 5 hours. Pressure at
"K.B." (kelly bushing) was 44 psi (pounds per square inch){v
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ISYNES)

UNITED SERVICES

DIVISION OF LYNES, INC.

Fluid Sample Repert

Dats 7-25-76 Ticket No., 2997

Company U.5.6.8. -

Well Nemo & No. . Hadison Limestone #1 DST No. 1 -

County Crook State Wyoming

Sampler No. - Test lntcrval 1500-1575"

Peassure in Sampler ... 15, .. PSIG BHT 102 OF
Total Volume of Sempler:..__2500 ce.
Total Yolume of Sample:___ 2500 ce.

Oil: Nane ce.
Water 2500 ec.
Mud:__None. ce.
Gas:__None cu. fi.

Others...._None

Resistivity
Waeter: — 28 @ 76°F.___ of Chloride Content 1850 ppm.
Mud Pit Sample ' @ __ of Chloride Confent ...... 400 ppm.
' oF .

Gas/Oil Ratio

Gravity

CAPl @

On location

Where was sample drained

Remarks:
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DIVISION OF LYNES, InC.

== UNITED SERVICES

80X 712

STERLING, COLORADO 80751
PHONE 303-522-1206

Comments relative to the analysis of the pfessure chart from DST #1,
Interval: 1500-1575', in the U.S.G.S., Madison Limestone §1, NE SE
Section 15, TS57N-Ré5W, Crook County, Wyaming:

For purposes of this analysis, the following reservoir and fluid proper-
ties, and test parameters have been used:

BHT = 102°F, p= 1.0 cp., t= 40 minutes (estimated),
h = 10 feet (estimated), m= 2.8 psi/cycle. ;

1.

The conditions which were applied to this formation test differ

" significanily from the normal procedures which are used in a

conventional drill-stem test. A 610-minute IFinal Flow period
was used during which swabbing of the fluid in the tubing was

" ‘done; however, the volume of swabbed fluid was not reported.

’

For purposes of this analysis, an estimated effective flowing time
of 40 minutes has been used to determine the production rate of
312.7 BPD. The pressure record obtained in this test indicates
that an essentially full fill-up of fluid occurred during the esti-
mated 40 minutes of flowing time. The production rate of 312.7

- BPD, based upon the above estimates, has been used in the basic

equation to calculate a numerical value for the transmissibility
of the formation within the test interval.

Although it is indicated that a maximum reservoir pressure of
683 psi was recorded mechanically during the last 60 minutes of
the Final Shut-in period, extrapolation of the pressure build-up

" eurve has been made using 9 points on the extrapclation plot.

This has becn done in order to provide an "m'" value which is a
key factor used in the basic equation to calculate a numerical
value for transmissibility. Because of the questionable reliability
concerning the ""m" value and the Average Production Rate, the
numerical resulis which were obtained in this analysis should be
considered as indicators rather than quantitative values.
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- U.S.G.S., Madison Limestone #1

Interval: 1500-1575' (DST #1)

Comments = Page 2

- 2.
- 3.
. 4.
o
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The Initial Shut~in pressure record which was obtained in this test -
is poorly legible, but indicates that a maximum reservoir pressure
of 690 psi was recorded during this shut-in period. Extrapolation
of the Final Shut-in pressure build-up curve indicates a maximum
reservoir pressure of 632 psi at the recorder depth of 1480 feet.
The difference between the extrapolated Initial and Final Shut-in -
pressures (8 psi) is considered insignificant. The indicated max-~
imum reservoir pressure is reasonably consistent with original
reservoir pressures which were found in the Minneckahta and Min-
nelusa {ormations at earlier dates and comparable depths in the
general area of this formation test.

The calculated Damage Ratio of 2.62 indicates that significant well-
bore damage was present 2t the time of this formation test. Because
of the relatively high volume-rate of {luid production which occurred
during this test, it is suggested that the indicated well-tore damage
is due to the choke effect of the tool rather than formation damage.

The calculated Effective Transmissibility of 18158.9 md. -ft. /cn.
indicates an Average Permeabilily to the produced fluid of 1815.9
md. for the estimated 10 feet of cffective porosity within the total
75 feet of interval tested. The indicated Average Permeability of
the formation within the total 75 feet of tested interval is 242.1 md.

The radius of investigation of this test is indicated by the relation-
ship, b =N 'kt, to be about 270 feet if the thickness of the effective

zone of porosity is 10 feet.

The evaluation criteria used in the DST Analysis System indicate
that the tools and recorder functioned properly; however, because
of the deviation from normal drill-stem-test procedures, the nu-
merical results obtained in this analysis should be considered as
indicators rather than quantitative values.

.—’ 2

,\g“a’f%@o_,

: 3’9?& L. Hoegq/
Consultant for Lynes, Inc.
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Operator

U.S.C.S8.

ISYNES]

UNITED SERVICES

DIvISION OF LYNES. INC,

Lease & No.__Madison ! imestone 711

DST No___1

FIRST SHOT IN PRESSIRE:

TIME(MIN) (T"PHI) PSIG
" PHI /PH1
3.0 0.6030 656
12.0 53.5900 . 676
24.4 £7.2500 689
36.0 18.5709 681
48.0 14.125 682
6.0 11.57%09 €183
72.9 9.7 500 683
R4.0 8,509 #83
- 96.0 7.5625 6R3
198.0 6.8333 633
120.0 6.2501 683

EXTRAPLN OF FIRST

RESERVOQIR PARAMETERS:

COLLAR RECOV
FINL FLO TIM

1.000
610. 0729

SHIUT IN : 690

PIPE RECOV.
711D  EXPANS

0 M.: 2.8 °

1500.000 INT FLO TIM
1.0 BETM HCL TP

AP1 GRAVITY 10.8004 SPEN GRAUTY 1.080 YISCOSITY
PAY THICKNES 13.860A SULSEA DPTH 2138.070 WATR GRADNT
CALCULATICNS: FIRST SHUT 1IN
EXTRQP pREsscpstG)..QQ...Q"Q' 685.2

NO OF PTS ENTERED-..--..-.. llcﬂ

NO OF qu 'JSED.a‘uoaoc-ooo- 9.”

RMS DEVIATICN(PSIdecocsanee 0.198

TOTL FLO TIM(MIN)ewoecocsss ‘}O-ﬂ
AYE PROD RATE(EBLS/DAY)ecsacee 312.7
TRQ'\,SMT.QQ(‘*TD-‘:T/CP)-...--..... 18155:9
IN ST'FI CAP(I\1D-FT).400‘01000000 18158.9
AVE EFFERT PERM{(MD)eevesscaseo 1815.9
PROD TNDV( B§L</DAY-PSI).!..QQO 10071 :
D""‘PGE RETTDeeseosvsscncsnnaoce 2452
PROD TVDY-DAMAGE(RBELS/DAY-PST) 28.06
E"D oF tN'VEST(FT)'OQo'.o-ooooQoo 270.0
DRQ".'DO("N'(PE:RCI':NT) e e 00 ® se s “-ﬂ

3720.4

POTENMETRE SHURF(FT)ecevesccssce

20.AA0
1a2.aan
1.600
0.433




V.S. Geological Survey
DST No. & {Swab Test)
Date 8/10-8/11/1976

Csg. Size & Grade _13 3/8" From surface to 1502'

Tubing Size _ 2 7/8" 6.5/ TUE 8 Rd.

Tool Depth __ 1542'-1738'

On Location @ 4:00 pa. 8/10/76

0£f£f Location @ —

Lynes Rep. Hollis Macruder

Well Owners Rep. Roger Miller

7 3/8" X 2 1/2" X 66" Production Injection Packer

Ran 7 3/8" Lynes ;.iacker in hole on’'2 7/8" OD tubing and set packer at 1542'
Opened below packer and began swabbing at 9:45 p.m.
Swabbed about 1650 gallons of mud and LCM with 12‘swabvs. Well began to flow
water-cut mud and LCM at 11:30 p.m. Initial flow was 16 gpm. Flow increased

to 60 gpm at 1:50 a.m., and to 75 gpm at 2:30 a.m. Temperature of water

while flowing was 100.4°F. Test was szopped at 3:13 a.m. Final shut in

pressure after 30 minutes was 39 psi‘.

Note: .All depths and pressure from K3. -

¥ Spot___ NE-SE
L
Sec. 15
™p. _ ST N
H
Rng. 65 W
-
) Field Wildeat
County  Crook'
l State Wyorming
' Tool Description
- Fo !ﬁnuelusa
3
P Summary:
L
L
below KB at 8:30 p.m.
L‘;
—
P
L_‘i
w
[
L.
i
L

C
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B Phone - [ Box 7
‘ 5§22-1206 Arca 303 LYRNE S ’ INC. Sterling, Col;.z 80751
>
. , &
. . . 9
Contractor_Thompson Orlg. Co. . Top Choke 1% Flow'Na, 1 =30 Min. |*
Rig No. 20 Bottom Choke___2/16" Shutin No. 1 60 ______ Lin.
Spot NE-SE Size Hole 7. 7/8" Flow No. 2 _£Q Min: 1§
Sec. 15 Size Rat Male == Shut-in No. 2 120 Min | ?
Twp.. 57 N Size & Wt. D, P._4i" 16.60 Flow No. 3 67 _ Min, 12
Rng. 65 W Size Wt. Pipe ___==____ Shut-in No. 3___ == Min. | &
Ficld Wildeat 1.0.0f D.C. 23" ' i<t
County.___Crook Length of D. C._464 ! Bottom . g
State____- Wyoning . Total Copth_. 2388" Hoia Temp. == a8
Elevation__3618' "K.B." - Interval Tested _2218-2298"' | wud Weight - 2,1 .
Formation _Ansden Type of Test___Inflate | Gravity ==
) : Straddle Viscosity £0
A~y A Tool opened @___9:53 AM.
R IACAT : - Insida Pﬂcorr_‘::
' i L PRO Make _Kuster AX-
PoE No..5978_Cp. 1200 2 22037
Voaor ot - ’ < Press Corractad
1.0 : ' Inmal Hydrostatic' A 1065 A
: Final Hycrostatic . K 1055 e
; Initial Flow 8 528 =13
: P Fins! laiual Flow Cc 7oL =
: . "—i ‘ Initial Shutin o] 949 pd
;_ b F Second Initial Flow E glu :
: r f Second Finzt Flow F s .
3 Second Shutin____ G| 985 |~
AR ¥ Third lmitial Flow R 978 ~
‘ i , Third Final Flew [ 259 ~
> Y Third Shut-in J -
. ]
g~ j!
IO |
o)
¥ -
R ~ R g
A TR 3 " Our Tester: —James 0 'Conner i
Le ?‘ H:'-i-- behet ’7 Witnes.sed By: == ‘ z
. eth . B Pt
. . ~
Did Well Flow — Gas__Mo___ Oil__No_ Water_Yes R
RECOVERY IN PIPE: 2218' Total Fluid . )
160' Muddy water = 2.56 Bbl.
2028' Clear Water = 24.55 Bbl.
10t Sand - Coe
1st Flow - Tool opened with very strong blow and remained thru 5
' flow period. n
REMARKS: - 2nd Flow - Tool opened with very strong blow, decreased slightly 2
and remained thru flow period. o
3rd Flow - Tool opened with strong blow, water to surface in 20 3
minutes. Flowed 4 gallon per minute, &
ecoceecteasmecsw wt
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Porm 3

LYNES_,‘ INC.

-

Lease & No..Madison Limestone Y ______DSTNe.__ & _

Qutside Recorder
PRD Make _Kuster K.3

e . . o h No._ 12768 .o 3C00 o _2228°
. * . Press . Correctea
. . Initial Hydrestatic A 1116
- ' Final Hycrestatic K 1086
- K Initial Fiow 8 | 439
= 4 Final Initial Flow c_1- 803
& Initial Shut-in ) 779
b . Second !nitial Flow £ 523
Second Final Fiow I 970_
:'. Secong Shut-in G | 593
- Third Initial Flow = i <3
. - Third Final Flow EEL
L . . Third Shut-in J | -
o » |
o A
Prassure Gelow Bortom
Packer Giso To
1 Outside Recorder
- . . <% PRD Make Kuster K-3
i . . ] No_7097 _can. 400D o_2228
. & . .t Press N Carrected
l : 3 initial Hydrastatic A 1130
3 Final Hydrostatic < 1013
F . Initial Flow 3 418
f . A . Final Initial Flow C 739
) . . Initial Shut-in o) 372
¢ Second tnitial Flow & 519
J b Second Final Flow F | 587
I3 - .. Second Shut-in G 934
b N Third Initial Flow ___H 957
N . " Third Final Flow | 960
L ) - Third Shut-in J —
'\ .
Premure Beiow Bottom
. Packer Bled To
| ‘ ] .
69 .
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NES| UNITED SERVICES

DIVISION OF LYNES, INC.

8OX 712 -

STERLING, COLORADO 80751
PHONE 303-522-1206

Comments relative to the énalysis of the pressure chart from DST #6,
Interval: 2218-2295', in the U.S.G.S., Madison Limestone #1, NE SE
Section 15, T57TN-R635W, Crook County, Wyoming:

For purposes of this analysis, the following reservoir and fluid proper-
ties have been used:

BHT = 85°F (estimated), p = 1.0 ¢p., t= S0 minutes,
h= 10 fect (estimated), m = 37.3 psi/cycle.

1. Extrapolation of the Initial Shut-in pressure build-up curve indi-
cates a maximum reservoir pressure of 993. 4 psi at the recorder
-depth of 2203 feet. IExtrapolation of the Final Shut-in pressure
build~up curve indicales a maximum reservoir pressure of 884.1
psi. The difference between the extrapolated Initial and Final
Shut~-in pressures (0.7 psi) is considered insignificant.

The indicated maximum reservoir pressure is reasonably consis-
tent with original reservoir pressures which were found in the
Amsden and stratigraphically related formations at comparable
depths and earlier dates in the general area of this formation test.

2. The calculated Average Production Rate which was used in this
" analysis, 434.0 BPD, is based upon the total fluid recovery of
27.11 barrels and 90 minutes of flowing time (flow period #1

plus flow period #2).

3. The calculated Damage Ratio of 0.2 indicates that no significant
well-bore damage was present at the time of this formation test.

4. The calculated Effective Transmissibility of 1889.8 md. -ft. /cp.

' indicates an Average Permeability to the produced fluid of 189 md.
for the estimated 10 feet of effective porosity within the total in-
terval of 80 feet. The average effective permeability for the forma-
tion within the total interval of the test is 23.6 md.
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U.S.G.S., Madison Limestone #1
Interval: 2218-2298' (DST #6)

Comments - Page 2

5. The Radius of Investigation of this test is indicated by the rela-
tionship, b =~ kty to be about 130 feet.

6. The evaluation criteria used in the Drill~Stem~Test Analysis
System indicate that the results obtained in this analysis should
be reliable within reasonable limits relative {o the assumptions
which have been made. '

.

e Segin
ger L. Hoeger/

Consultant {for Lynes, Inc.
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W:.a N 21 UNITED SERVICES

OIVISION OF LYNES. INC.

Operator___U:S-C.S. Lease & No___Madison Limestone #1 osT NG 6

Recorder Ho. 5978 @ 2203

FIRST SHUT IN PRESSURE:

TIME(MIND CT"PHI) PSIG
PHI /PHI
2.0 4.0a%8 794
6.9 6.6008 524
12.4 3.5000 938
18.4 2.6667 945
24.0 2.2500 950
30.0 ' 2.0099 954
36.0 -1.8333 953
22.0 1.7143 961
43.0 1.6253 964
54.0 1.5556 967
60.0 1.5a60 969

EXTRAPLN OF FIRST SHTIT IN ¢ 993.4

SECOND SHUT IN PRESSURE:

“TIMEC(MIN) C(T"PHI) PSIG
PH1 /PHI

0.0 n.00n9 260
12.9 8.5009 971
.24.0 . 4.7500 974
36.0 3.s5000 977
48.0 2.8759 979
6@.9 2.5000 980
72.9 . 2.25a0 981
B4.0 2.6714 982

96.0 1.9375 983 . .
198.0 1.8333 984
120.0 1.7569 985

EXTRAPLN OF SECOND SHUT IN : 994.1 M s 37.3
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L2

' UNITED SERVICES
DIVISION OF LYNES. INC.
Operator_ U.S.G.S. Lease & No Madison Limestone #1 DST No
| Recorder Mo. 5978 @ 2203'
RESERYQIR PARAMETEIRS:
- COLLAR RZICOV 464.0638 PIPE RECOV 1754.489 INT FLO TIM 3z.30¢2
FINL FLO TIM 6 .070 MID EXPANS 1.A006 BTM HCL T¥P RS5.825
£PI  GRAVITY 10.430 SPEC GRAVTY 1.80808 UVISCOSITY 1.083
. PAY THICKNES 10.68% SUSSZA DPTH 1315.290 WATR GRADNT 0.433
CALCULATIONS: SECOND SHUT IN
EXTRAP Pﬁrgq(bql'(')........-.o.' 99401
) NO OF PTS EMTLR&D-.--...-.. 11.0
NO OF PTS USuDsoooc..-ccooo 6.0
- R”S DWIATION(.DSI)'.I..Q... ﬂ-ﬂll
— TOTL FLO TIM(MIN)..'.lO.CO‘ 9@00
L AVE PROD RATECSILS/DAY)eeasane 433.0
- TMNS%ISS(MD‘FT/CP).Q.......... 1839.3
— IN SITU CpP(MD'FT)O_ooo'ocoooo.o 1qQq,8
. AVS EFFEF:T pERM(MD).----.---.- :38098
L PROD INDX(BILS/DAY=PSI)ecccess 12.736
DAMAGE RATIOeecvecossncescsscnee .2
"PROD INDX~DAMAGE(SBLS/DAY-PSI) 2.127
RAD OF INUVEST(FT)eccocancsoscens 13G.4
DRAWDOWN(PERCENT)eevcccascconn B8
POTENMETRC S'.IRF(FT).O....-.Q.- '}71’104 .
e
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; . Box 712
szz-tzg?xe. 3a3 LY N E S 3 i N C » Sterting, Colo. 20751
Convactor__Thomson Drlg., INC. Top Chake 1" Flow No. 1 30 Min.
Rig No. 20 - Bottom Choke 1" Shut-in No. 1___60 Min.
Spot MNE -SE Size Hole 77/8" Fiow No. 2 30 Min,
Sec. 15 Size Rat Hole il Shutin No. 2__ 60 Min,
Twp. 57 N Size&we 0.p.__ 43" 16.60 Ficw No. 3 == Min.
Rng. 65 W Size We. Pipe - Shyt-in No. 3 = Min,
Field Wildcat .D.of O.C 24 '
County Crook Length of 0. C 277! Bottom 0
State Yvoming Total Deoth 4355! Haie Temp. 150°F
Elevation ___3618' "K.B." Intervai Tested 3300-3480" Mud Weight 3.5
Formation__Red River Type of Test Inflate Gravity ==
Straddle Viscosity L6
Tool opened @__%:20 PM.,
Oitside Recorder
.- - Papga - = = T :, | PRD Make_Kuster K-3
4 No. 13137 ¢Cap. 2250 @ 3315'
Presg Corrected
initial Hycrestatic. A 1453
Final Hycrestatic K 16543
Initial Fiow 3 1335
Finai Initial Flow C 14790
initial Shut-in D 1570
Second lnitial Fiew ¢© 1470
Second Final Flow . F 1570
Second Shut-in G 1470
Third Initial Flow H -
. [ Third Final Flow ] -
* [ Third Shutin J -
Our Tester:_Paul Robbins
Witnessed 8y:Dave Hoppes
Did Well Flow — Gas _ Mo 0it__No _iwarer_ No
RECOVERY IN PIPE: 3300' Total Fluid :
360' Drilling mud = 5.11 Bbl.

REMARKS:

450' Water cut drilling mud = 6.39 Bbl.,

25450 Water = 32.07 Bbl.

1st Flow < Toal opened with strong blow, decreased to dead in 22
minutes and remained thru flow period.
2nd Flow - Tool opened with no blow and remained dead thru flow

period.

Shut-in pressures were static, therefore breakdown of shut-in
- pressures not practical for Horner Extrapelations.
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NES UNITED SERVICES

10N OF LYKES, INC.

80X 712

STERLING, COLORADO 80751
PHONE 303-522-1208'

Comments relative to the analysis of.the pressure chart from DST #14
Interval: 3300-3480', in the U.S.G.S., Madison Limestone £1, NE SE
Section 15, T57N-R65W, Crook County, Wyoming:

For purposes of this analysis, the following reservoir and fluid proper-
ties and test parameters have been used:

BHT = 150°F., p= 1.0 cp., t= 60 minutes, h= 10 feet (esti~
mated), m = 1.3 psi/cycle.

1.,

The character of the pressure record which was obtained in
this test indicates that the maximum rescrvoir pressure of
1470 psi was recorded mechanically during both shut-in
periods. A slope of 1.3 psi/log cycle has been applied to
the extrapolation plot of the Final Shut-in pressure build-up
curve to provide a value for "m' for use in the basic Horner
equation to permit the calculation of numerical values for the
various reservoir properties shown below and on the sum-
mary page. Because of the questionable reliability of this

e value, these numerical results should be considered as

2.

indicators rather than quantitative values.

The potentiometric surface elevation of the formation within
this test interval, based upon the static reservoir pressure
of 1470 psi at the recorder depth of 3314 feet and the use of
the gradient constant of 2.33 ft. /psi, is 3729 feet above sea
level. This value of potentiometric surface is in close agree=~
ment with that which was determined for the Flat Head sand=~
stone in DST #10 in this same well. It is therefore suggested
that hydraulic continuity may exist between these two forma~

tions.

The calculated Averagé Production Rate which was used in this
analysis, 2851.2 BPD, is based upon the total fluid recovery of

' 43.6 barrcls and 22 minutes of the Initial flow period, at which

time it was reported that the surface blow died.

S —————— s e
—— - - - .
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U.S.G.S., Madison Limestone #1
Interval: 3300-3480' (DST #14)

Comments = Page 2

& -

3.

4.

5.

The calculated Damage Ratio of 0.3 indicates that no sigﬁiﬁcant
well-bore damage was present at the time of this formation test.

The calculated Effective Transmissibility of 351397.8 md.-ft. /cp.
indicates an Average Permeability to the produced fluid of
35139.8 md. for the estimated 10 feet of effective porosity with-
in the total 180 feet of interval tested.

The radius of investigation of this test is indicated .by the rela-
tionship, b = Vkt,, to be about 1432 feet.

The evaluation criteria used in the Drill-Stem=-Test Analysis
System indicate that the toals and recorder functioned properly;
however, because of the questionable reliability concerning the
measured slope of the extrapolation plot, as noted above, the
numerical results obtained in this analysis should be considered

as indicators only.

ot RLe,

éger L. Hoeger
onsultant for Lynes, Inc.
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Form 3

LYRES, INC.
Operator._U.5.G.S. Leass & No.__Madison-Limestone #1 OST No._ 14
L
Outside Recordazr
PRD ttake __Kuster K-3
M - - No. 13005 .5 2900 o _3313°
. Press Cerrectes
. Initic! Hydrostatic A 1633
oo . Final Hydrostatic " K - 1621
' . . ' Initizl Flow 3 1347
"- Final Initial Flow C 14»65-
it Initial Shut-in 8] 1484
[ - Second Initiz! Floww & | 1Lé=
; : ; Second Firal Flowr  F 1 1LBL-
" : Second Shui-in G | 1%6%
" Third Initizl Flow H --
-} Third Fingi Ficw ] --
: Third Shut-in J -
-
,’!
I
. he Pressure Eelow Borom
Pacier Slad To
; - RN
M L . \
- Inside Recorder
. l PRD Make _Kuster AK-1
) No. 1050 Cap. 3100 @ 228%'
. L Prest Corrected
- . . Initial Hydrostatic A 1635
: .. Final Hydrostatic < 1626
- - lnitial Flow 3 £12
g Final Initial Flow [o 1635
. initial Shut-in D 1485
o Second Initiz! Flow E PolLgl
Second Final Flovs  F | 14&%
. }_S=cond Shut-in G . 1564
4 ' : -+ |J_Third Initizl Flov H -
L - {|_Third Final Flow ! -
* I Third Shut-in J -
. i
i
Pressure Below Bottom
Pecker Bled To

s 1 =
. 4 .
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LYNES

, INC.

Parm 2

Operator_ UL.S.G.S Lease & No._Madison-! imestanc #1 OST No—_14
Recorder Ho. 13137 @ 3314'
RESERUVOTR PARAMITERS:
fLOLLAR REICOU 277.721 PIPT RICOYV 3A23.4a3 INT TLO TIVv 3n.”2nRN
FINL FLO TV 33.900 MDD ITXPANS 1.3 3T¥ HQOL TMP 154.4R9
#P1 GRAYITY 16,4318 S®Z GRAVTY 1A.40% VISCOSITY 1.n97
~PAY THINYXNES 1n.074% STI3SZA DPTH 3n4.82% WATR GRADNT Ae433
CALCYIILATIONS: SENOND  SHOIT IN
EXTRA® PRESS(PSTG)ecccsccccocs 1476.4
NO '0F PTS ENTERED:cecoccssocss 11.9
NO OF OTS ""1SZDecccoccacsccs 9.0
RMS DEVIATINN(PSI)eccccncae @.137
TOTL ?LO TI!CMIN}.Q..O.‘.OQ 6“05
AVE PROD RATE(BZLS/DAY)ecesses e2851.2
TRQ"S?’.!SS(MD-?T/C:’).o‘......o. 351397-8
IN gIT" CAP(MD‘FT)--.&........ 351397.8
AVE EFFZOT PIRY(MD)eeoevsosnse 35139.78
PROD I\'DYCSELq/D.AY-PSI)OQQQQQQ 1139.410
DAVAGE RATIOesccoscccccccvcacee fe3
PROD INDY-DAMAGRE(SELS/DAY-PSIT) 395.485
RAD OF INUESTC(TT)eecccsavcosnes 1452.9
DRAWDOUN(PERNEVT)eeecccccosnea " ReB
3695.8

PommgTRn s"RF(FT)...........
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LYNES, INC.

’

-Operater._11, S.C. %, ‘ u&&Nm_ﬁﬂ£m$m3mmLLL__JﬁNL_M___

m_—

J

7

o

€.
Form 2

fRecorder No. 13137 @ 3314

FIRST .SH'IT IN PRESSURE:

TIMECMIND CT"PHI) PSIG
PH1 7PHIT :
" Gefl 8.0449 1463
6.0 6.0ann0 " 1468
12.0 3.5333 1469
18.0 2.6667 1269
24.0 2.25%0 1479
33.9 2.aa80 14740
36.n 1.8333 1479
22.0 © 147143 1470
ag.n . 1.6250 1279
S4.0 1.555% 1470
63.6 , 1.53n0 1472

EXTRA®PLN OF FIRST SHIT IN = 1478.3

SENOMD SHIIT 1N PRESSURE:

T TIMECMIND CT"PHI) PSIG
PUT /PHT
0.0 f.a070 14468
5.0 " 11.0600 1468
12.0 6.3000 1469
1R.7 '8£43333 1469
24.0 3.588n 1470
3an.n 3.0n9n0 1470
3heN L6667 14709
a22.0 - 2.4286 1470
4K 0 2.25%9 ) 1476
54.0 2.1111 ‘1479
6.2 2.6000 1479

EXTRAPLN OF SENOND SHUT IN : 147R.4 M2 1.3
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Phone
§22.1205 Area 303

LYNES, INC.

Box 712

Sterling, Colo. 80751

————— e et s e

>
(-8
. . =
Contractor__Thomson Orlg., Inc. Top Choke 1: Flow Nao. 1 877 Min, | =
Rig No. 20 Bottom Choke 2 " Shut-in No. 1 60 Min,
Soot e -3t Size Hole 7713 Flow-Ne, 2 — Min, |~
Sec. ) Size Rat Mole == ShutinNe.2 == Min. |2
Twp. 2/ N Size & we. D, p._43" 16.60 Flow No. 3 = Min. |2
fing. 6> W Size W, Pipeo__ == __ Shut-in No. 3 - Min, {8
Field Wildcat .0.ofD.C.__2:" &
ca’ﬂty CrOOk Lenglh of 0. C “37' A Borto o
Stats Wyoming Total Depth 4355°* Hc;le r‘;"er-np. 106 F 2’:
on._. 3618' "K.B." Interval Tested __2530-2570" Mud Weight 9.5 4
Formation__Mission Canyon Type of Test Inflate Gravity == g
' . Straddle Viscosity 46 o
(-]
Tool opened @ 4:50 AM, E
wi
Outside Recorder
PRD Make__ Kuster X-3
——— e 5 Te—- No._13005¢z,, 29C0 @ 2540'
B 4 b = Press Corrected
N . Initial Hycdrosiatic A 1286
‘) : | Final Hydrostatic K 1254 =
o Initial Flow 8 834 3
? .| Final initial Flow  C 1105 2
E Initial Shut-in D [ 1128 z
i T Second initiai Flow & - )
. ) - Second Final Fiow F -
o | Second Shut-in G -
' - Third lnitial Flow  H - =
5 | Third Final Flow | -~ b
> { Third Shut-in J -
R
, »
t‘~ — —= —_—
e e e
. =]
. o g
Our Tester: Paul Robbins s
Witnessed By:___Dave Hoppes =
. : e
Did Well Flow — Gas_M0__0il_ N0 waer_ Yes <
RECOVERY IN PIPE: 2530' Formation water & drilling mud = 31.86 Bbl. o’
1st Flow - Tool opened with a strong blow, fluld to surface in
15 minutes.
Y. z
°
-
REMARKS: SN 5
g
B,
w
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OF LYKES, INC.

SN =S] UNITED SERVICES

BOX 712

STERLING, COLORADO 80751
PHONE 303-822-1206

Cémments relative to the analysis of the pressure chart from DST #15,
Interval: 2530-2570', in the U.S.G.S., Madison Limestone £1, NE SE

Section 15, T57TN-R65W, Crook County, Wyoming:

For purposes of this analysis, the following reservoir and Quid proper-
" ties and test parameters have been used:

BHT = 106°F, p=1.0cp., t= 15 minutes, h= 10 feet (esti~
mated), m = 0.4 psi/cycle. .

1.

2.

The character of the pressure record which was obtained in
this test indicates that the maxirmmum reservoir pressure of
1130 psi was recorced mechanically during the é60-minute
shut-in pericd. An estimated slope of 0.4 psi/log cvcle has
been applied to the extrapolation plot of the Ehut-in pressure
build-up curve in order to make it possible to calculate numer=~
ical values for the effective transmissibility and average perm-
eability. The application of this estimated "m'" value places
some question on the reliability of the above calculated re~
sults. These numerical values should therefore be considered
as indicators rather than quantitative results.

The indicated maximum reservoir pressure of 1130 psi at the
recorder depth of 2540 feet (+1078') indicates a potentiometric
surface elevation of 3711 feet above sea level, A conversion
constant of 2.33 ft./psi has been used to convert the indicated
static reservoir pressure to its equivalent potentiometric sur-
face elevation. This value of potentiometric suriace is in close
agreement with that which was determined for the Flat Head
sandstone in DST #10 and the Red River formation in DST #14
in this same well. It is therefore suggested that hydraulic con-
tinuity may exist between these three formations.

The calculated Average Production Rate which was used in this
analysis, 3052.3 BPD, is based upon a total {luid recovery of
31.86 barrels (a total fill=up of fluid in the pipe froem the re=-
corder depth to the rig floor) and a total flowing time ¢f 15 min=

utes (the amount of flowing time at which fluid reached the suriace).

81




e et e ey

C U.S.G.S., Madison Limestone #1
Interval: 2530-2570' (DST #15)

Comments - Page 2

3. The calculated Damage Ratio of 7.9 indicates that sigfxificant
well-bore damage was present at the time of this formation test;
however, because of the magnitude of the production rate which

S | occurred in this test, the indicated well-bore damage is probably

due to the choke eifect of the test tool rather than actual forma-
tion damage. The damage ratio implies that the average produc-~
tion rate should have been 7.9 times greater than that which oc~
curred if well-bore damage had not been present. -

4. The calculated Effective Transmissibility of 1, 160, 675. 3 md. ~ft. /"cp.
indicates an Average Permeability to the produced fluid of
116, 067.5 md. for the estimated 10 ieet of effective porosity with~

in the total 40 feet of interval tested.

5. - The evaluation criteria used in the Drill-Stem-Test Analysis Sys~
i tem indicate that the tools and recorder functioned properly; how-
L. ) ever, because of the questionable reliability of the estimated "m

, .value which was used to calculate the above numerical results,
these results should be considered as indicators only.

m ' 4 o e :
(1 : ’ ger L. Hoeg
- . ' . onsultant for Lynes, Inc.
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Porm 3

LYNES, INC.

-

Lease & No._ Madison-Limestone #1 OST No._15

Opu‘tgf U.S.C.S.
Outside Recorder
PRD Make Kuster K-3
IO e e s e ey eI L Nol3137 Cap 2850 @ 2540'
- - ° . Prevs Correcred
. ‘ - initial Hycrostatic A | 1263
3 Final Hycrostatic K 1247
* Initial Flow 3 819
e Final lnitial Flow Cc 1112
L - . ' + .{initial Shutin O [ 1130
2 - Second initial Flow € -
; Second Finagi Fiow F -
: : Second Shut-in G -
: S, : ' Third Initial Ficw 5 o
i | : B Third Final Flow [ -—
i ) ! . Third Shut-in J --
L !
P
o e e ~—— s - Lo . 1 Presiure Below Gortom
Pscker 8led To
PRD Make_ Kuster K-3
- J —— e PR — P T—— . e -, No 5526 Cag 3“_399@ —
" Press Correczea
| initial Hydrostatic A
Final Hydrostatic K
Initial Flow 8
Final Initial Flow C
Initial Shut-in )
Second !nitiat Fiow E
Second Final Flow F
Second Shut-in G
s Third Initial Flow H
Third Final Flow 1
i Third Shut-in 3
i Maximum Temperature 106
. Vs ™~
omm———— - s i - Preveure Seiow Bottom
Packor 8ieg To

83




LYNES, iNC.

]

-

. om@ 3.5.G.S. Lease & No._ Madison-linestone 21  5STNo__ 15

Recorder Mo. 13137 @ 2540

. -FIRST SHNT IN PRESSURE:

TIMECMIND CTBHI) PS1G
PH1 7PH1

a.0 8.07303 1112

6.0 147.1647 1128
12.0 74.0833 1129
1R.0 as.7222 1133
24.0 37.5417 © 113a
3n.4 . 32.2333 - 1130
36.1 25.3611 113n
42.9 21.8%10 11239
ag.n 19.2718% 1133
S4.0 17.2497 1133
&7.n 15.41567 1133

- EXTRAPLN OF FTIRST  SHUT 1IN @ 113%.5 M : Ael

RESERVOTR PARAMEITERS:

ﬂbLLAR REnCV 437.A07 DPIPE RENOV 2093.0364 INT FLO TIM

TINL FLO TIM 877.0a% MyD  ZXPANS 1.30% 3TM HOL TVP
APT GRAVITY 14.940 SPIN GRAVTY 13.P3@ VISCOSITY

PAY THINYNES 15.900 SUSSEA DPTH 16878.4R0 WATR GRADNT

CALIJLATIONS: FIRST SHUT IN

EYTRAP P‘REgS(pSTG)-.-.-.....oo 113605
NO oF DTS ENTERSDC".I...I. 110”
NQ OF PTS fISEDeccccsccssnas 1.3
R!"!S DBITQTTOV(PST).-....... ﬂ0213
TOTL FLO TTM(MIN).-..-.o.-. 3770‘3

AYE PROD PATE(BSLS/DAY)ceacsns 3ns2.8

TRANSYISSIMD=FT/P)ecsccccosee 11606753,
TN SIT" QQP(.\ZD‘FT‘)-coooooooooo 115‘3675.3
AUVE ETFENT PERMCMD)ecesaccsses (1636753

DROD IVD‘(‘BSLQ/DAY-DqI).C.OCQ' !6‘].923
DA“.AGE RAT’O...‘...‘...'...‘.. 7.9

' PROD TNDY=-DAMARZ(SSLS/DAY-PST) . 1306.295
RoD OF ‘INVEQT(FT’--‘mooo.ooo.c. 13089.2
DRA‘-’DOWN(;ERCENT)-.Qcoot’cooooo G0
POTENMETREC S'TRFCFT)ecoccevccce 3688.9

84
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$52ppy

szz-r'zpohs"za 303 LYNES ’ INC. Sm‘llngc Eoﬁz 80751
Contractor__Thomson Orlg.. Inc. Top Choke 1" Flow No. 1 877 Min.
Rig Na. 20 ' Bottem Choke 1" Swtin No, 180 in.
Sp0t . JE-SE Size Hole 7.7/8" Flow No. 2 == e Min.
Sec. 15 Size. Rat Hole -= ShutinNo.2___==_______ Min.
Twe. 57_N Size & We 0. P.__43" 16.60 Flow No. 3 == Min.
Rng. 65 X Size Wt. Pipe == Shut-in Na. 3 == Min.
Field ${ldcat LD.ofD.C 24
County Crook Length of D, C.___437"' Sottom o
State —tyoming Total Depth 4355°¢ Hole Tamp. 109" F
Elevation___3818' "k, 8. " interval Tested £435-2530" Mud Weight 9.5
Formation__YHadison Type of Test Inflate Gravity )

. Straddle Viscosity ug

Tool opened @__10:21

Ositside Recgrder

PRD Make_huster K-3
No.13005 Cap. 2900 o ccdd’

Press Correcten

62208 opeiofo) ‘poomanery

21y doyg 'a0qu2) TeIopdq J2audq ‘94062 xog

Initial Hycrostatic A 1227
Final HyZrestauc S 1200
Initial Flew g 508
Finai laitial Flow cC 1047
initial Saut-in O t 1022
Second lnitial Flow E | o
Second Final riew F -
Second Shut-in G -~
Third lnitial Flow M -
Third Final Flow . | -—
Third Shut-in J -

ON 1)

ety

oeq

Our Tester:__James 0'Conner

Witnessed Bv: ke

Did Well Flow — Gas_Yo ___0il__MNo__water_Yes
RECOVERY IN PIPE: 2434' Formation water = 30.50 Bbl,

Flow - Tool opened with strong blow, increased to bottom of
bucket in 3 seconds. Water to surface in 18 minutes.
Flowed 14 hours 32 minutes at 20 gallons per minute.

Shut-in at surface for 1 hour,

REMARKS:

-
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37.2 psig surface pressure.
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~—"J owision OF LYNES, NC.

. BOX 712
STERLING, COLORADO 80751
PHONE 303-522.1206

' Comuments relative to the analysis of the pressure chart from DST #16,
-Interval: 2434-2530, in the U.S.G.S., Madison Limestone £1,. NE SE

Section 15, TS7N-R65W, Crook County, Wyoming:

For purposes of this analysis, the following reservoir and fluid proper=-

" Yies and test parameters have been used:

BEHT= 108°F, = 1.0c¢p., t= 18 minutes, h= 10 feet {esti~
mated), m = 2.6 psi/cycle. :

1.

The character of the pressure recard which was obtained in
this test indicates that the maximum reservoir pressure of
1092 psi was recorded at a depth of 2444 feet., Extrapolation
of the shut-in pressure build-up curve has been made by pro=-
jecting a straight line through the last 7 points on the extrap-

- olation plot and results in an extrapolated pressure of 1095 psi.

The slope of this extrapolation curve has been determined to

be 2.6 psi/log cycle. This estimated "m" value has been used
in the basic Horner equation to calculate numerical values for
the various reservoir properties shown below and on the sume~
mary page. Because of the guestionable reliability of this esti-
mated "m" value, these numerical results should be considered
as indicators rather than quantitative values.

The indicated static reservoir pressure of 1092 psi at the recorder
depth of 2444 feet indicates a potentiometric surface elevation of
3718 feet above sea level., A conversion constant of 2.33 ft. /psi
has been used to convert the indicated static reservoir pressure

to its equivalent potentiometric surface elevation. This value of
potentiometric surface is in close 2greement with that which was
determined for the Flat Head sandstone in DST #10, the Red River
formation in DST #14, and the Mission Canyon formation in DST 413
in this same well. It is therefore suggested that hydraulxc contmuxty )
may exist between these four formauons.
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U.S.G.S., Madison Limestone #1
Interval: 2434-2530' (DST #16)

Comments - Page 2 -

-2l

S.

6.

The calculated Average Production Rate which was used in this
analysis, 2439.2 EPD, is based upon the total fluid recovery of
30.5 barrels (a full {ill=-up of fluid in the pipe from the recorder

‘depth to the rig floor) and a total flowing time of 18 minutes (the .

flowing time at which water reached the surface).

The calculated Damage Ratio of 2.0 indicates that significant
well~bore damage was present at the time of this formation test;
however, because of the magnitude of the production rate which
occurred in this test, it is suggested that the indicated well-bore
damage is probably due to the choke eiffect of the test tool rather
than actual formation damage. The damage ratio implies that

the average production rate should have been 2.0 times greater
than that which occurred if well-bore damage had not been present.’

' The calculated Effective Transmissibility of 153, 280. 4 md. -ft. / .

indicates an Average Permeability to the produced fluid of »
15, 329.0 md. for the estimated 10 feet of effective porosity with-
in the total 96 {eet of interval tested.

The radius of investigation of this test is indicated by the rela-
tionship, b = 'Jkto, to be about 3667 feet. '

The evaluation criteria used in the Drill-Stem-Test Analysis Sys-
tem indicate that the tools and recorder functioned properly; how-
ever, because of the questicnable reliability of the estimated "m'"
value which was used to calculate the above numerical results,
these results should be considered as indicators only.
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LYNES,

INC.

form 2

PAY THIOKNES

CALLOLATIONS: FIRST SHMT IN

No 0—.. pTS ENTERED...Q......

NO OF PTS 'SEDecsvcesccecsves

R.%S DWIATION(pSIJ......>...
TOTL FLO TIM(MIN)ecessocsne

AVE PROD RATE(SELS/DAY)eecccee
TRANSVISS(MD—FT/MP)eaccscasnee
I“ QIT“ CAPCT'TD.FT).........._..
nvs FFZ”‘T PER”(%D)...........
PROD I\’DY( EEL</DAY-=SI ) aeoosse
Dpxgﬁz F‘&‘TIQ...'I............I
PROD INDX-DamaGE(3BLS/DAY-PSI)
RAD or tm’EgT(FT)..'......‘...

DRAVDOQN(PERCSNT>...........'. )
POTENYETR SYURF{(FT)eecccecceca .
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14.59% SUUBSEA DPTH 1174.0080 WATR GRADNT

199S.1
11.0
Te®
3.174
8779

2439.9
153290.4
152290.4

15329.04

RA«RE63
2.0

172. 522
366645
. @en
37031

Operstor_ U-S.C.S. Lease & No. Madison-Limestone #1 DST No 16
Recprder to. 13005 @ 2444
FIRST SHUT IN PRISSURZI:
TIMECMIND CT"PHI) PSIG
" PHI /PHT
#.0 A.A000 1657
6.0 © 187.1687 1987
12.3 74.%833 - 1088
18.4 49,7222 18R9
24.0 37.5417 1052
33.0 33,2333 10491
36.0 25.3611 1492
42.9 -21.8810 1992
as.0 19.2718 . 1992
54.0 17.2407 1992
63.7 15.6167 1992
EXTRAPLN OF FIRST SHUT IN : 1A95«1 M : 2.6
RESERVOIR PEARAMETERS:
COLLAR RICOV  437.AA0 PIPT.RENOV  1997.04G INT FLO TIM  877.083
FINL FLO TIM 877.44% 1D EYPANS 1.080 BTM HOL TP 189.A03
AP1 GRAUVITY 19.000 SPER GRAVTY 1.8060 VISCOSITY 1.000
Be«u33
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Operator__U:S.C.S.

LYRES, INC.

Leass & No. Madison-Limestone #1

OST No. 16

o

* Somme @ oare .

Outside Recorder

. PRD Make _Kuster K-3

No 13137 .. 2950 o 2222"

0 Precs Corrected
. Initia! Hydrost2tic A | 1221
T Final Hycres:atic < 11958
lnitial Flow 3 | 321
o Final initial Flow C 't 1062
- - . L initiai Shut-in 0 { 10S%
@ . Second initial Fiow g -
. @ ! Second Final Flow F | -
= Second Shut-in G -
é Third initizl Flow H -
' Third Finzl Flow 1 —
Thirg Shut-in J i -

Prevsyre Qelow Bortom
Pecker 8ied To

- -J}'?" .
113

o

.
i
[

Wit

L
| W PR )

'y

.‘;. .
"",‘“A?"“

AT}
-ﬁ.' .. \_.
Ve 11
' Wb

/.

Inside Recorder
PRAD Make_ Kuster AK-1

No. 1050 _ c.,_3100 @_ 2:éC
Press Corrected
Initial Hydrostatic A | 108D
Final Hydrostatic. X} e-
initizl Fiow 5. 1 &35
Final initial Flow C } -
Initial Shyt-in 2] -~
Second initizt Flow € -
Second Final Flow F | -
Second Shut-in G | -~
Third initia! Flow: Ho| -
Thirg Finz} Flow I —-—
Third Shut-in J -

Packer Bleg To

y

Porm 3
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Clock ran out after 510 min



Geochemistry

The water chemistry from selected intervals in Madison test well
no. 1 and subsequent tests will be used as control points for interpreting
regional geologic, geophysical, isotopic, and chemical data. Water
samples were collected from drill-stem test zones that were selected to
Tepresent major rock types, formation age, and types of porosity.

After the inflatable packers were set above and below the zone to
be sampled, if the interval flowed, measurements were made of the pH and
conductivity of the fluid until both a stability of these values and
clearing of the water were obtained, indicating formation water was
being monitored. If the interval did not flow, swabbing was begun to
remove sufficient heavy drilling mud from the water column and formation
to develop the zone. If possible, water samples were collected for
analysis-only after it was determined by pH and conductivity measure-
ments that the water would represent the formational fluid in the
interval tested. Characteristics subject to variation in time such as

- pH, temperature, alkalinity, and conductance were measured in the field

at the time of collection. Alkalinity was determined in a potentio-
metric titration using sulfuric acid and preparing a titration curve.
The field data are included with the laboratory data in the analyses
tables.

The analysis of water samples from the Flathead Sandstone (Cambrian),
Charles and Mission Canyon Formations (Mississippian), and a composite
water sample from Madison into Precambrian are shown in tables 3,

4, and 5.
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.Table 3.--Water-quality analysis—-Flathead Sandstone

UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SUKVEY
CENTRAL LABORATOQRYs DENVERy COLORADO

WATER QUALITY ANALYSIS
LAB ID » 303501 RECORD » 22949

SAMPLE LOCATION: S7N 065W 15DA
STATION 1D! 445546104382700 LAT.LONG.SEB,.: 445546 1043827 00

DATE OF COLLECTION: BEGIN==761018 END== TIME==1000

STATE COOE: 56 COUNTY CODE: 0Ll PROJECT IDENTIFICATION: 46560033

DATA TYPE$ 2 SOQURCE: GROUND WATER GEOLOGIC UNIT: 374FLTD

COMMENTS? FLATHEAD SANDSTONE (CAMBRIAN)
ALKsTOT (AS CACO3) MG/L 184 MERCURY DISSOLVED  UG/L 0.0
ALUMINUM DISSOLVED ~UG/L 20 MOLYBDENUM DISSOLVED UG/L l
ARSENIC DISSOLVED  UG/L 7 NITROGEN TOTKJD A4S N MG/L 1.1
BARIUM DISSOLVED uG/L 200 PH FIELD 6.9
BICARBONATE MG/L 226 PH LAB 7.7
BORON DISSOLVED uG/L 340 PHOSPHORUS DIS AS P -MG/L 0.00
BROMIDE . MG/L 0.2 POTASSIUM DISS MG/L 23
CAOMIUM DISSOLVED uG/L 0 POTASSIUM 40,D.PCI/L 17
CALCIUM DISS MG/L 70 . RA=226 BY RN PCI/L 14
CARBONATE MG/L 0 RESIDUE VIS CALC SUM MG/L 802
CHLORIDE DISS MG/L 250 RESIDUE DIS TON/AFT 1.08
CHROMIUM DISSOLVED  UG/L. 10 RESIDUE DIS 180C MG/L 793
COPPER DISSOLVED uG/L 1 RESIDUE TOT FIL 10SC MG/L 1200
DENSITY AT 20 C 0.999 RESIDUE TOTNONFIL10S MG/L 278
FLUORIDE DISS MG/L 4,5 SAR S.1
GROS=ByD+CS137 PCI/L 19 SELENIUM DISSOLVED  UG/L 1
GROS=B83DsSR=90=pPCI/L 12 SILICA ODISSOLVED MG/L al1-
GROS=B+5+CS137 PCI/L  DETR, OELETED  SODIUM DISS MG/L 180
GROS=B,S+SR=90 PCI/L  DETR., DELETED  SODIUM PERCENT 60
GROSS ALPHA DIS,U=NA UG/L 25 SP, CONDUCTANCE FLD 1320
GROSS ALPHA SUS.U=NA DETR, DELETED  SP, CONDUCTANCE LAB 1380
HARDNESS NONCARS MG/L 56 STRONTIUM DISSOLVED UG/L 2400
MARDNESS TOTAL MG/L 240 - SULFATE DISS MG/L 76
10010€ MG /L 0.00 SULFUR 34/32 RATIO DETR. DELETED
IRON DISSOLVED uG/L .80 TURBIDITY (JTV) 8s
LEAD DISSOLVED UG/L 0 UsDIS+DIRFLUOR=UG/L UG/L < 0ste
LITHIUM DISSOLVED  UG/L 400 VANADIUM DISSOLVED ~ UG/L 1.5
MASNESIUM DISS MG/L 15 WATER TEMP (DEG C) 4240

MANGANESE DISSOLVED UG/L S0 ZINC DISSOLVED uG/L 10

CONTINUED ON NEXT PAGE
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Table 3.--Water-quality analysis--Flathead Sandstone--Continued

WATER QUALITY ANALYSIS CONTINUED
LAB 1D # 303901 RECORD # 22949

SAMPLE LOCATION: S7N 06SW 1SDA
STATION [D: 445546104382700 LAT.LONG.SEQ.?! 445546 1043827 00

DATE OF COLLECTION: BEGIN==761018 END==  TIME==1000
CATIONS ANIONS
{MG/L) (MEQ/L). . (HG/L)
CALCIUM DISS 70 3,493 BICARBONATE 224
MAGNESIUM D1SS 15 1,236 CARBONATE 0
POTASSIUM D1SS 23 0.589 CHLORIDE DISS 290
SODIUM DISS 180 7.830 FLUORIDE DISS 4.5
SULFATE D1SS 74
TOTAL 13.165  YoTAL

PERCENT DIFFERENCE = =1,81
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{MEQ/L)
3.672
0.000
8.181
0.237
1.541

13.630
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Table 4.-—Water—quality aﬁalysis-Charles and Mission Canyon Formations

UNITED STATES DEPARTMENT OF THE INTERIOR
4 GEOLOGICAL SURVEY
CENTRAL LABORATORY,s DENVERs COLORADO

WATER QUALITY ANALYSIS
LAB 1D # 303902 RECORD # 22952

SAMPLE LOCATIONs 57N 065W 1504 .
STATION 1D: 445546104382700 LAT.LONG.SEQ.? &45546 1043827 00

DATE OF COLLECTION: BEGIN==761021 END=-~ TIME==1000
STATE CODEt 56 COUNTY CODE: 011 PROJECT IDENTIFICATION: 46560033
DATA TYPE: 2 'SOURCE! GROUND WATER GEOLOGIC UNIT: 331MSNC-
COMMENTS! : UPPER MADISON (CHARLES AND MISSION
CANYON)
ALKsTOT (AS CACO) MG/L 176 MANGANESE DISSOLVED UG/L 100
ALUMINUM DISSOLVED  UG/L - 30 MERCURY DISSOLVED uG/L 00
ARSENIC DISSOLVED uG/L 11 MOLYBDENUM DISSOLVED UG/L 11
"BARIUM DISSOLVED uG/L 100 ° NITROGEN TOTKJD AS N MG/L 3.2
BICARRONATE MG/L 214 PH FIELD 6e6
BORON DISSOLVED UG/L 210 PH LAB . 7.l
BROMIDE MG/L 0.2 PHOSPHORUS DIS AS P MG/L 0,01
CADMIUM DISSOLVED - UG/L 0 POTASSIUM DISS MG/L 9.2
CALCIUM DISS MG/L 180 POTASSIUM 40,D,PCI/L 69
CARBON TOT ORGANIC  MG/L 15 RA=226 BY RN  PCI/L 0470
CARBONATE MG/L (1 RESIDUE DIS CALC SUM MG/L 973
CHLORIDE DISS MG/L 66 RESIDUE DIS TON/AFT leb4
CHROMIUM DISSOLVED  UG/L 20 RESIDUE DIS 180C MG/L 1060
COPPER DISSULVED UG/L 1} RESIDUE TOT FIL 105C MG/L 1200
DENSITY AT 20 C 0.999 RESIDUE TOTNONFIL10S MG/L 4}
FLUORIDE DISS MG/L 1.9 SAR 1.2
GROS=8,0+CS137 PCI/L 15 SELENIUM DISSOLVED  UG/L 8
GROS=8+DsSR=90=-pPCI/L 13 SILICA OISSOLVED MG/L 2s
GROS=B8,59CS137 PCI/L 2.3  SODIUM DISS MG/L .70
GROS=B+S+SR=90 PCI/L 149 SODIUM PERCENT 20
GROSS ALPHA DIS,U=NA UG/L 14 SP.. CONDUCTANCE FLD. 1345
GROSS ALPHA SUS,U=NA UG/L 3.0 SP., CONDUCTANCE LAB 1380
HARDNESS NONCARSB © MG/L 440 STRONTIUM DISSOLVED UG/L 4500
HARDNESS TOTAL MG/L 620 SULFATE DOISS MG/L 470
1001DE MG/L 0,00 TURBIDITY (JTW 10
IRON DISSOLVED uG/L 310 UsDISsDIR.FLUOR=UG/L UG/L 643
LEAD DISSOLVED UG/L 0 VANADIUM DISSOLVED uG/L 8.7
LITHIUM DISSOLVED uG/L 40 WATER TEMP (DEG C) 3S.5

'MAGNESIUM DISS - MG/L 40 ZINC DISSOLVED vesL 40

CONTINUED ON ‘NEXT PAGE
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Table 4.--Watgr-quality analysis--Charles and Mission Canyon Formations
: —Continued ’

WATER QUALITY ANALYSIS CONTINUED
LAB 10 # 303902 RECURD # 22952

SAMPLE LOCATION: S7N 065w 1SDA

. STATION ID! 445546104382700 LATJLONG.SEQ.? 445546 1043827 00

DATE OF COLLECTION: BEGIN=-=761021 ENO==  TIME=-=1000

CATIONS ANIONS
{MG/L) (MEQ/L) . (MG/L) (MEQ/L)
CALCIUM DISS 180 8.982 BICARBONATE - 214 3,508
MAGNESIUM DISS 40 34291 CARBONATE 0 0.000
POTASSIUM DISS 9.2 0.236 CHLORIDE 01SS 66 1.862
SODIUM DISS 70 3,045 FLUORIDE DISS 1.9 0.101
: SULFATE DISS 470 9,786
TOTAL 15,553 - TOTAL 15.255

PERCENT DIFFERENCE = 0.97
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Table 3. —-Water-quality analysis-—Composite of waters from Madison
‘into Precambrian
UNITED STATES UVEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
CENTRAL LABORATORY, DENVER, COLORADQ

WATER OUALITY ANALYSIS
LAB ID # 304901 RECORD # 24075

SAMPLE LOCATION: S7N 065W 1S5DA .
STATION ID? 4453566)04382700 LATSLONG.SEQ.?! 4453546 1043827 00

DATE OF COLLECTION: BEGIN==761024 END=-~ TIME==1700
STALTE CODE: S6 CCUNTY CODE: 011 PROJECT IDENTIFICATION: 033

PERCENT DIFFERENCE = 1,06
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ODATA TYPE: 2 SOURCE: GROUND HATER : GEOLOGIC UNIT: MADISON TO PRE-
COMMENTS o ‘CAMBRIAN COMPOSITE SAMPLE
ALKsTOT (AS CACO3) MG/L 206 NITROGEN NH4 ASN TOT MG/L 0,46
ALUMINUM DISSOLVED uesL 0 NITROGEN TOT AS N MG/L 1.7
ANTIMONY DISSOLVED uG/L i NITROGEN TOT AS NO3 MG/L 746
ARSENIC DISSOLVED . UG/sL 13 NITROGEN TOT ORG N MG/L 1.0
BARIUM DISSOLVED uG/L 100 NITROGEN TOTKJD AS N MG/L 1.8
BICARBONATE MG /L 251 NO2 ¢« NO3 AS N T0OT MG/L 0.22
BORON DISSOLVED uG/L 430 PH FIELD 75
BROMIDE . . MG/L 0ol PHOSPHORUS TOT AS P MG/L 0.0S
CADMIUM DISSOQLVED uG/L 1 POTASSIUM DISS MG/L 448
CALCIUM DISS MG/L 89S’ RESIDUE DIS CALC SUM MG/L 688
CARBONATE MG/L 0 RESIDUE OIS TON/AFT , 094
" CHLORIDE DISS MG/L - 37 RESIDUE TOTNONFIL10S MG/L 220
CHROMIUM DISSOLVED uG/L 90 RESIDUE VOLAT, SUSP, MG/L 68
COPPER DISSOLVED UuG/L 6 SAR 1.8
DENSITY AT 20 C : 0,998 SELENIUM DOISSOLVED UG/L 0
FLUORIDE DISS MG/L 1.7 SILICA DISSOLVED MG/L 26
MARDNESS NONCARSB MG/L 180 SODIuM DISs ~ MG/L 82
HARONESS TOTaL MG/L 380 SODIuUM PERCENT 32
IRON DISSOLVED UG/L 330 SP. CONDUCTANCE FLD 1000
LEAD DISSOLVED UuG/L 13 SP. CONDUCTANCE LAB 997
LITHIUM DISSOLVED uG/L 20 STRONTIUM DISSOLVED UG/L 1900
MAGNESIUM DISS MG/L - 35 SULFATE DISS MG/L 280
MANGANESE DISSOLVED UG/L 90 TURBIDITY (JTV) as
MOLYBDENUM DISSOQOLVED UG/L 17 ZINC DISSOLVED UGsL 80
CATIONS : ANIONS
(MG/L) (MEQ/L) (MG/L) {MEQ/L !
CALCIUM DISS 9s 4e74] BICARBONATE 251 belld
MAGNESIUM QISS 3s - " 24880 CARBONATE 0 0,00
POTASSIUM DIsS " he8 0.123 CHLORIDE DISS 37 1.04:
SO0IuM DISS 82 © 34567 FLUORIODE DISS 1.7 ‘04,091
' SULFATE DISS 280 S.83
v . 4
TOTAL 11,309 : TOTAL 11,07
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Preliminary results and future tesﬁing plans

Preliminary analysis of some of the information obtained during the
drilling, coring, and testing of Madison Limestone test hole mo. 1
follows:

Based on the drill-stem and packer-swabbing tests, all significant
water-bearing units encountered in the test well, except the Hulett
Sandstone, have sufficient heads to cause the water in them to flow at
the land surface, 3,604 £t above sea level,

The chemical quality tests indicate that all significant water-
bearing units contain relatively freshwater (less than 2,000 mg/L
dissolved solids).

Three water-bearing units, now cased and cemented in the well, warrant
further investigation as to their potential as sources of ground water
in the vicinity of the well. These are the Hulett Sandstone Member of
the Sundance Formation, the Minnekahta Limestone, and the upper sandy
section of the Minnelusa Formation. Packer tests were attempted on all
three of these units, but only the two on the Minnekahta and Minnelusa
were successful; the packer deflated prior to obtaining a test on the
Hulett. The packer tests give clues to the pressure heads of water in
the interval tested, and in some instances an indication of the water
quality and temperature. Both the Minnekahta and the sandy section in
the Minnelusa yielded water that was contaminated with drilling fluid
and the discharge from both did not clear in the short time of the
tests. However, the Minnekahta Limestone test resulted in a flow of
12 gal/min; the water conductivity was about 2,200 micromhos, water
temperature at the well head was 34.4°C, and the head was 110 to 115 ft
above land surface. The Minnekahta is only 28 to 30 £t thick.

The test in the upper part of the Minnelusa Formation resulted in a
flow of 75 gal/min; the water conductivity was about 2,400 micromhos,
water temperature at the well head was about 37°C, and the head
was about 90 to 105 ft above land surface.

Units in the open-hole part of the test well, which are water-
bearing, include the Madison, Red River, Winnipeg, and Flathead.
Preliminary results of the test in the Madison Group (Charles and Mission
Canyon Formations) show a yield of about 20 gal/min, water conductivity
of about 1,350 micromhos, water temperature at the well head of 35.5°C,
and a head of about 75 to 100 ft above land surface. (See table &4 for
complete chemical analysis of water.) One packer test in the Red River
was unsuccessful because the tool plugged with sand; the other test
showed a head of about 85 to 105 ft above land surface, but because of
the heavy mud in the drill stem, there was no flow. The two packer -
tests in the Winnipeg were unsuccessful due to the tool plugging and the
packer-seat failing. Preliminary results of the test in the Flathead
show a yield-of 55 gal/min, water conductivity about 1,220 micromhos,
water temperature at the well head of 42°C, and a head of about 60 to
115 ft above land surface. (See table 3 for complete chemical analysis
of water.)
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Water from the open-hole part of the well, which begins about 40 ft
below the top of the Madison and ends about 60 ft below the top of
Precambrian, has a head of 48 1b/in? or about 110 ft above land surface.
Because of the well-head equipment, the water canmnot flow freely from the
13-3/8-in casing at the land surface. However, one of the 2-in valves in
the well head was opened and the well flowed about 250 gal/min with a head
loss of about 16 1b/in?. Using these values the specific capacity of the
well is about 6.8 (gal/min)/ft of drawdowm. If the well could: flow
freely at the land surface, and assuming a slight decline in specific
capacity due to increased flow, the yield would probably be 630 to 700

- gal/min. This quantity is the minimum flow that the well would yield

under free-flow conditions. No attempt has been made to develop the
well and there are two zones, one in the Madison and one in the Red
River, where drilling fluid was lost during the drilling in the amounts
of 400 and 300 barrels respectively. When these zones are straddle
packed and developed, an increase in yield is expected. Also no attempt
has been made to pump the well. However, assuming a specific capacity
of 4 (gal/min)/ft of drawdown, the quantity of water that could be
obtained from the well, if the pumping level were 300 ft below land
surface, is 1,640 gal/min. This figure is speculative. If the head in
the well is partly the result of gas drive, then pumping the well
probably would cause a considerable decrease in the yield per foot of
drawdown. - :

Additional geophysical logs and tests will be run in the test well
this spring. The logs will include televiewer, gamma spectrometer,
trace ejector, and spinner-surveys. Packers will be set to isolate
zones for individual development (removal of drilling fluid) and testing.
The individual zones will be tested for head, temperature, water quality
and quantity. 1In addition a vertical seismic profile and gravity profile
will be run. -

The well construction and well-head equipment are such that the well
can be used for several years as an observation point, a test laboratory,
and for geophysical-tool calibration.

Reference

U.S. Geological Survey, 1975, Plan of study of the hydrology of the
Madison Limestone and associated rocks in parts of Montana,
Nebraska, North Dakota, South Dakota, and Wyoming: U.S. Geol. Survey
Open~File Report 75-631, 35 p.
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