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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 

in (inches) 
ft (feet) 
ft 3 (cubic feet) 
mi2 (square miles) 
gal (gallons) 
gal/min (gallons per 

minute) 
(gal/min)/ft (gallons per 

minute per foot) 
lb (pounds) 
lb/in2 (pounds per square 

inc: h) 
md (millidarc:ys) 

·- : _ · .. 

~ . . -· . -. 

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

Multiply by 

25.4 
.305 
.02832 

2.59 
3.785 

.0631 

.207 

.4536 
6.8948 

.000987 

iv 

Metric 

mm (millimeters) 
m (meters) 
m3 (cubic meters) 
km2 (square kilometers) 
L (liters) 
L/s (liters per second) · 

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

kg (kilograms) 
kPa (kilopasc:als) 

~m2 (square micrometers) 

. ·.· . .. . . ~ 

.. . ·-··· . . 

. - -.. · , . . 

. . . 
. .. . 
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PRELIMINARY DATA FOR MADISON LIMESTONE TEST WELL 2, 

S~E~ SEC. 18, T. 1 N., R. 54 E., CUSTER COUNTY, MONTANA 

By 

D •. L. Brown, R. K. Blankennagel, J. F. Busby, and R. W. Lee 

Abst:ract 

This report provides the preliminary data for the Madison Limestone test 
well 2 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-square-mile 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 SE~S~ sec. 18, T. lN., R. 54 E., 
Custer County, Montana, to a depth of 9,378 feet below land surface. The well 
is cased with 13-3/8-inch casing ·from land surface to 4,661 feet and 9-5/8-inch 
casing from 4,519 to 6,487 -feet below land surf~ce. It is an 8-1/2-inch
diamet~r open hole from 6,487 feet to 8,422 feet. The well is plugged below 
that depth by two cement plugs--one from 9,378 to 9,084 feet and the other from 
8,884 to 8,422 feet. The well is so constructed that additional hydrologic . _ 
tests and· geophysical logs can be made at a later date. . '· . . _._ .. -· .·.· 

- ·~· .: : -.~ ~ . . . . ... . . ' ·.: · · -~; ~·;::~ . . .-. 
. 'Nineteen cores were taken from selected intervals totaling 754 feet; 

722.4 feet of core was recovered. The cores were photographed, slabbed, and 
plugged~ and selected parts were tested for density, porosity,. and vertical 
and hori%ontal permeability. Gamma and density scans of the cores were made, 
and thin sections are·~eing prepared for detailed examinati~tt~ · 

Seventeen conventional drill-stem tests and packer-swabbing tests were 
attempted, 13 of which give ' clues to the pressure heads of water in the . 
intervals tested. · ·Water samples were obtained during 1o··of the tests, 7 of 
which were flow tests. · . ... .... .. ,.._,_. ___ :·_· . - ~:. · .. -.... ~ . ·-. _· _. 

Vater from the open-hole part of the well had a shut-in pressure of 
333 pounds per square inch and flowed about 44 gallons per minute. The 
temperature of the water, measured at the surface, was about 48 degrees Celsius. 

With the possible exception of the Lakota Sandstone, no major potential 
sources of ground water were found in the test well. Also, no freshwater 
(less than 1,000 milligrams per liter dissolved solids) was found in any of 
the zones tested in the well. Water salinities ranged from about 2,000 to 
46,500 milligrams per liter dissolved solids. 
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Additional geophysical logs and tests will be made in the test well during 
the summer and fall of 1977. The logs may include televiewer, gamma spe.c
trome~er, trace ejector, and spinner-surveys. A vertical seismic profile will 
be made in the well in August. 

Introduction 

Development of coal in the Northern Great Plains will place a heavy 
demand on the available water resources of the region. Surface water in the 
region is poorly distributed in time and space. Its use for coal development 
in places 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. 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 required for 
coal development. One such source of water supply is the Madison aquifer, 
which includes the Madison Limestone and associated rocks. 

In 1975 the U.S. Geological Survey, in cooperation with the Old 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. That 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 o~ these data. . . . . : 

· During the development of the study plan, a liaison committee vas 
formed. The members were drawn from agencies of State governments that ha~e 
an ac~ive interest in or responsibility for control or. development of water 
from the Madison aquifer. These agencies include Montana Bureau of Mines 

· and Geology, Montana Department of Natural Resources and Conservation, 
North Dakoea State Water_ Commission, South Dakota Division of Geological 
Survey, and Wyoming State Engineer. The purpose of the committee is to 

. maintain open communicatidtt··betveen investigating hydrologists cmd··State 
officials relative to all aspects of the U.S. Geological Survey's studies of 
the Madison aquif.er. 

During the 1976 fiscal year, the U.S. Geological Survey, ·in cooperation 
~th the States of Montana, North Dakota, South Dakota, and ~yoming, began a 
study to determine the water-resource potential of the Madison Limestone and 
associated rocks to meet the future water needs in a l88,000-mi2 region that 
includes the coal-rich area of the Northern Great Plains, and to evaluate 
these rocks (the Madison aquifer) as a source of wnter !or industrial, 
agricultural, public, and domestic supplies. The study area includes eastern 
Montana, western North and South Dakota, a small part of Nebraska, and north
eastern Wyoming (fig. 1). The area of greatest interest, however, is the 
Powder River Basin of Montana and Wyoming, and the area surrounding the 
Black Bills in Wyoming, Montana, the Dakotas, and Nebraska. 
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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 physi~al properties of the water. 

·3. The effects of existing developments on the potentiometric head, storage, 
recharge and discha~ge, 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 oil tests have been drilled to the Madison aquifer in the study area. 
Most did not completely penetrate the aquifer, but were drilled to develop oil 
fields or were exploration tests on known geologic structures. Few data from 
these tests were collected for hydrologic purposes, but the information -is useful 
in defining the geologic framework and some of the aquifer characteristics such 
as ~ater quality, temperature, porosity, and potentiometric head. 

To obtain better subsurface hydrologic and geologic information, it was 
recognized that test wells would have to be drilled. Drilling and testing were 
designed to yield a maximum of stratigraphic 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 presen! structural 
and sedimentary framework. Careful analysis of cuttings and cores, and correla-

. tion with geophysical log characteristics ~ill have transfer value with data 
obtained from oil-well tests and surface geophysical surveys. -

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

Madison Limestone test well 2 is the second in a series of proposed test 
wells that are designed to test a preliminary regional conceptual model relating 
porosity to lithology, and, in turn, transmissivity to structure and other rock 
properties. 

Test well 1 (Blankennagel, Miller, Brown, and Cushing, 1977) was drilled in 
theN~~ sec. 15, T. 57 N., R. 65 W., Crook County, Wyo. (fig. 1). Preliminary 
geological facies maps showed this 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. Other considerations in selecting the site 
were (l) depth to Precambrian rocks at about 5,000 ft below land surface, 
(2) adequate pressure to be reasonably certain that the · well would flow at land 
surface, (3) location on State or Federal land, (4) good accessibility to the 
drilling site, (5) availability of water for drilling and an area for disposa 
of water from the well, and (6) nearness to source of electrical power. The 
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well. although not completely developed at this time (June 1977), will yield 
at least 700 gal/min. It penetrated formations having good porosity, 
permeability, and open fractures to a depth of at least 3,200 ft below land 
surface (Blankennagel, Miller, Brown, and Cushing, 1977). 

The site fo= Madi'son test well 2 was chosen with considerations 2-6 
(listed in previous paragraph) being the same. The main differences in this 
site selection were in the depth to Precambrian basement and lithology of the 
Madison and associated rocks. Preliminary geological facies maps showed the 
Madison and associated rocks, at th~ sit~ for test 2, to be predominantly 
limestone and deeper than 6,000 ft below land surface.~ 

·· ··"~' 

The choice of a structurally active area for the test should permit the 
relation between lithology, structure, and secondary porosity to be more fully 
understood. Also specific questions need answers: (1) Are fractures open or 
healed below 6,000 ft? (2) Does limestone tend to fracture less than dolomite? 
(3) Does the porosity decrease in direct proportion to the percentage of 
limestone in the section? 

Madison test well 2 is in the SE~E~ sec. 18, T. lN., R. 54 E., Custer 
Coun~y, Mont. (figs. 2 and 3). It is along an all-weather gravel-surfaced road, 
about a quarter of a mile west of the Powder River. The well is about 6 mi 
northeast of Powderville, Mont., and 55 mi southeast of Miles City, Mont. 

The well was spudded in the Hell Creek Formation of Late Cretaceous age 
on November 17, 1976, and bottomed 94 ft below the top of the Precambrian rocks 
at 9,378 ft below land surface on March 23, 1977. It is cased with 13-3/8-in 
diameter casing from land surface to 4,661 ft, and with 9-5/8-in diameter 
casing from 4,519 to 6,487 ft. It is 8-l/2-in diameter open hole from 6,487 to 
8,422 ft. The well is sealed off below 8,422 f~ by tWo cement plugs--one from 
9,378 to 9,084 ft and the other from 8,884 to 8,422 ft below land surface--to 
isol~e the upper part from the Cambrian sandstones that contained saline ~ter 
and gas shows (fig. 4). The well is so constructed that additional hydrologic 
tests and geophysical logs can be run at a later date (figs. 5 and 6). 

Seventeen drill-stem and packer-swabbing tests were attempted·; ~3 yielded 
head and quality-of-water information for the intervals tested. Based on the 
test data, all water-bearing units in the Paleozoic rocks ·had .. sufficient head 
to cause the water in them to flow at land surface. Water from the uncased part 
of the well, 6,487 to '8,422 ft, had a head of 333 lb/in2 above land surface. 

Nineteen cores were taken from selected intervals totaling 754 ft; 722. 4 ft 
of core was recovered. The cores were photographed, slabbed, plugged, and 
selected parts were tested for density, porosi~y, 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 2 
including test-well history, geology of the test well, . hydrologic testing, and 
geochemistry, and it discusses the preliminary results and future plans. 
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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 2. No attempt will be made to list all the U.S. Geological 
Survey personnel involved in the operation; however, special recognition must 
be given to ·James A. Peterson, Thad W. Custis, James R. Marie, William J. Head, 
Gilber~ Ortiz, Wilbur C. Ballance, Donald L. Coffin, Robert W. ·Maclay, Lewis W. 
Howells, Wil~iam R. Miller, William B. Borchert, Steve A. Strausz, and Marvin A. 
Crist, for their contributions in the site selection, drilling operations, and 
testing of the well. 

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, 
Ken Ward, at the drill site. Fenix and Scisson also prepared the well history 
included in this report. 

J. R. Kerns and E. !. Hegna of Hegna, Kerns, 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 cutting and cores are included 
in this report. Continental Laboratories were employed by the drilling contrac
tor to supply a hydrocarbon well log (pl. 2). Geophysical logging was done 
by Birdwell Division, Seismograph Service Corp., and Schlumberger Well Services. 
Packer tests were run by Lynes, Inc., with interpretation by Roger L. Hoeger. 
Other companies, too numerous to mention, were involved in the drilling, coring, 
fishing, and cementing operations. 

Core prepatation, photographs, and gamma~ray-attenuated-porosity-evaluator 
(GRAPE) logs were provided by Marathon Oil Research Center, Denver, Colo. 
Analysis of core and hydrologic: properties was by Core Laboratories, Inc., 
Denver, Colo. _ .. ~ 

- .... . . --: . -~ 

. ,. ~ ·. .. . .--· .. .. . "'·· . 

. . : - . . . . . ,~ : "': · . 
•.. 

Test-wel~ history 

The following historical data on the test weli includfng:.-.·time breakdovn, 
hole history, core record, bit record, deviation surveys, and log index sheet 
were photocopied from the Fenix and Scisson report provided to the U.S. 
Geological Survey at the completion of the drilling, coring, and preliminary 
logging and testing of Madison Limestone test . well 2. ··The mud. report is from. 
the Hegna, Kerns, and Traut report. · · · .. 
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NIUOUTSHOI 1.84 "Ihav Out lli& 1.18 

* 1.79 ...... 
MAIM NOLl C~ 7.34 OATS MAIN MOLl OST .59~71 OATS JU.IN "CLI COT 20.72 OATS 

TOTAL M.t.JW "CL! CONST. TIM! 162 • .53 OATS RfM.AIICSt 

TOTAL !LAPSED TIM I 

TOTAL SITI 'liP TJMI OATS lfiiARCSe 

TOTAL M.t.l• MO&.I COMST. TIM! 162 • .53 OATS 
--

SIC. WIO carw SITI P•IP DATS * R.un 8-S/8" Liner 0.37 'Oavs 

SIC. WIO Catw MAIN MOI.I COMST • OATS Cement 8-5/8" Liner 1.42 Days 
• 

10TAI. SUII'INDCD CMO .IGl DATS 

TOTA&. tLAPS!D TUd l6l • .53 OATS t 

I 
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ll-7-76 

ll-lQ-76 

1!2!!: 

ll-17-76 

ll-18-76 

ll-19-76 

ll-20-76 

MADISO!; #2 
HOLE HISTORY 

Site prep ~ork consisted of an 8' x 8' cellar set at 7' belov ground 
level \lith 30" C~!!' set at 54' belov ground level in a 36" hole and 
cemented vith re•dy :ix cement. 

Anderson Drilling. Company rig 18 vas :cved in and crews started 
rigging Ul). 

All depths reported from kelly bushing eleva~ion (K!) 16' above 
ground level (Gl) unless othar.tise noted. 

Ri;;ing up vas completed at 0330 hours. Drilled 17~" hole from 70' 
to 330' using conventional circulation vith cud. 

Drilled 17~" hole frel%1 330' to 430'. Pulled out of hole ~d made up 
26" bole opener. Opened 17~" hole to 26" from 70' to 146'. 

Opened 17~" hole to 26" frcm 146' to 3S1'. 

Opened 17~" hole to 26" from 337' to .423'. Rigged up to nm cas~g. 

11-21-76 J.an 10 joints (423.62') of :o" O.D., B-40, 94# but:ress thread c:as~g 
and landed at .406.62' (CL). r~sing had A Baker !X guide shoe on 
~ottcm and a Baker latch-in rype float collar at 363.62' (GL}. Ccn-

- ~ali:ers vere placed ac 406', 367', 326', 283', 243', 201', 139' and 
117' • All grcund level =easuremen t3. llan la:ch-in ~col in the hole
aDd latched into the float collar. Camented annulus using Rallibur~on 
vith S20 aacu (801 ft3) of '"Light" cemexu:., 3% calcium c:.hlcride and 
1/41 per sac:k of Yloc:ale folloved by 200 sacks (230 ft3) of Clzss "C .. 
cn~ent, 2% c:.alcium chloride and l/41 per sack of noc:ele. Ca:.nt in 
place at lll.S hcurs. Approximately 200 f:3 of "Light." ce::ent c:ircu
latad to aurfaca. Waited on cement. 

·········· 11-22-76 Cut off 20" O.D. casing and velded on a 20" National ·series 600 casing-
hea4. Started connec:d.Dg up blov out equipment. 

ll-23-76 Completed connecting up blov out equipment consisting of a 20" Shaffer 
ain;l'e· ram preventer on top of the casinshead folloved by a 20" Bydr:il 

. MSP-2000 preventer vith a Grant rotating head on top. Drilled cut 
float collar vith a 17~" bit and pressured up on the Hydril preves:ster, 

· tap seals vere out of the preventer. Removed connections and vaited 
oa repairs at 1915 hours. 

11-24-76 Vaited on Hydril serviceman to 0600 hours. Worked on preventer and 
foUDd piston c:emenced iD. Replaced vith a nev Hydril prevencer • 

... 
11-25-76 Connected up new preventer and tested to 1000 psi for 30 minutes. 

J)rilled out ce=cnt and shoe vith a l7ls" bit. Macle trip for 8S," bit. 

11-26-76 &an 8~" bit in the hole vith a junk aub. Circulated hole clean and 
ch:illted ~" hole from 430' to 778'. Circulated hole, ran out of 
va~er ac 1900 hours. 
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Madison 12 
Hole History 
Page 2 

ll-27-76 

ll-28-76 

ll-29-76 

ll-JQ-76 

12-l-76 

12-2-76 

12-3-76 

Thawed out ri~ to 1230 hours, ice in diesel oil lines. Drilled 8~" 
hole free 778' to 950'. Shut do~~ at 2130 hours to thaw out diesel 
lines. 

Thawed out rig to 1245 hours. Drilled 8~" hole from 950' to 1078'. 
Pulled out of hole. 

Made up Christensen core barrel vith an 8~" x 4" diamond bit ~nd c:uf! 
cora Dl from 1078' f!o 1108'. recovered 28'. 

lla.n 8~" bit in the hole, \lashed and rea1eed 60' 'to bott:o: and drilled 
from ll08t to 1430'. 

Drilled 8~" hole · from 1430' to 193.5'. 

Drilled 8~" bole frcm 1935 • to 1969' and pulled out of hole. !'f..ade 
up c=re barrel vith 8~" core bit and c:ut c:ore 12 from 1969' tc 1999'. 
recovered 2S'. bn 8~" bit in the hole, reamed 30' to bottom and 
drilled from 1999' to 2250'. 

Drj,JJ,ed 8~" hole from 2250' to JOSS'. 

.12-4-76 Drl.lled 8~" hole from 3055' to 3621'. 
, .. ·- %aamed 60' to bottom. 

u-s-76 Drilled 831" hale fiom 3621' to 41.54' • 
. 

12-6-76 . Drilled 81," hole frcm 41.54' to 4343 • and pulled out of hale. Made 
· ·~ _ : : , . :· up core barrel vith an 8~" c:ore bit and ran in hcle. Cera barrel vas 
· · ~ .. :=2·:·::.. pluaaed • pulled out of hole. .. . .. . .. 

12-7-76 

12-8-76 

12-9-76 

12-lD-76 

ll-ll-76 

12-12-76 

Cleaned out cora barrel. ltan ~~~ bit in the bola and vashed 106' to 
=ct01'A at -4-34·3~. Pulled hit and ran c:ora barrel back in hole. Cleaned. 
ou ~' of fill and cut core #3 f:om 43~3 • to 4369' • ··· ···· ··· 

Recovered 26' on core 13. Ran 81," bit in the hcle 9 reamad cora hole 
aDd d:illad fram 4369' to 4640'. 

. 
Drilled 831" bola from 4640' to 4682'. Measured ou: of hole and 
corrected depth to 4677'. !an Birdwell lo;s. 

Continued :unnin& lozs. 

Completed lo&:in&. Ran 8~" hit in the hole and vashed 25' to bottom. 
Coaditioned hole for testinl and pulled hi:. 

Mada up Lynes test tool and ran drill atem test #1 from ~300' to 4680'. 
Tool opened at 0Sl2 hours and completed test at 0830 hours. Laid down 
·tool. Made up 12~" hole opener and reamed hole from 406' to 430'. 
Opened 8~" hole to 12"" from 430' :o 746'. 
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l"..adison ~2 
Hole Histc cy 
Pa;e 3 

12-13-76 

12-1.5-76 

12-16-76 

12-17-76 

12-18-76 

12-19-76 

12-20-76 

12-%1-76 

.ll-22-76 

l%-23-76 
... · .. 

ll-24-76 

12-25-76 

12-26-76 

12-27-76 

12-28-76 

Opened S~l' hole to l2!t" frcm 746' to l3S4'. 

Opened 8~" hole to 12~" from 1354' to 1870'. 

Opened 8~" hole to 12!:" from 1870' to ~S6'. 

Opened 8~" hole t:o 12~" from 2356' to 2769'. Made trip for hole 
opener a~ 2S38'. 

Opened 8~" bole to l2~t" from 2769' to 3340'. 

Opened 8~" hale to 12~" !rom 3340' to 3698'. Pulled out of hole and 
left 3 cutters in the hole. Picked up junk •ub and made up 12~" 
re~r. 

Ran in hole and opened 8~" hole to 12"'" from 3698' to 4130'. 

Opened 8~" hole to 12~" frem 4130' to 4324'. ~.ade tn:p for hole 
opener at 4162'. 

Opened 8~" hole to 12~" from 4324' to 4668'. 

Opened 8~" hale to 121,:;" from 4668' to 4'::77' • Pulled out of bole and 
left 1 cutter in the hole. Made up 17~" bole opener and ran in hole. 
Opmsed 12"" hole to 17~" from 430' to 828'. 

Opeaed 12"" bole to 17~" from 828' to 1310'. 
.:-". baci },alled. up. ..._ 

·'· .. · . .... .... · . 

Opened. 12"" hole to 17~" f~om 1310 1 to 1870 1
• 

Opened. 12"" bale t ·o 17~" frcm 1870' tD 2437'. 

Opened. 12"" hole to 17~" from 2437' to 2980' 

Made trip at 1180', bit 

Openecl 12"" hole to 17," from 2980' to 3430'. Hade trip for hole 
opener a~ 3286' • 

12-%9-76 _ 1 Opened l21t" bola to 17~" from 3888' to 4136'. Pulled out ~f hole, 
had a fev tight places in hole. 

12-30-76 

12-31-76 

l-l-77 

1-2-77 

l-3-77 

Trip iD hole vith new reamer, cleaned out brid;es, washed and raa=ed 
to kttom. Opened 12~" bole to 17~" from 4156' to 4216'. 

Opened 12~" hole to 171s" f%0111 4216' to 4410'. 

·Opened 12"" hole to l7J," frena 4410' to 4626'. 

Opened 12"~' hole to 17~" · from 4626' to 4677'. Ccnditioned mud.. 

PullGd out of hole and ran !irdvel1 lo;s. &de up 11-S/8" O.D. Clobe 
baalwt and jUDlc. sub and r~n iD hole. 
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l'..adi~on tz 
Hole History 
Page 4 

l-4-77 

l-S-77 

1-6-77 . 

1-7-77 

1-8-77 

1-9-77 

1-lo-77 

1-11-77 

1-12-77 

Pulled out of hole. no recovery. Made second trip vith the basket. 
no recovery. R.an 10~" O.D. maJ;net in the hole. recovered approxi
mately l quart of bearing3 and pieces of cones. R~n magnet back in 
hole. 

Pulled :a;net, uo recovery. Made ttil' vith 17~" hole ol)ener and 
conditioned hole ~o run easin;. Star~ed running 13-3/8 .. O.D. casing. 

Completed running 13-3/8" O.D., S'!&C casing, set at 44677.70' 
(4661.70' Gl) vith a Baker guide shoe on bot~om and a latch-in ~e 
float collar at 4631.13' (461S.l3' CL). The casing vas run as 
follows: 

lJd.ght 
No. Joints Per Foot ~ Intel'Val (Gt) 

21 68.00# s-ao 4661.70' - 3733.48' 
37 61.000 s-ao 3733.48' - 2086.63' 
~3 ,4.~01 K-SS 2086.63' - O' 

Centralizers vere placed at 4649', 4625', 4538' and ·4520', all ground 
laval mea~uremeuts. Then one centralizer on every other collar to 
1136' and one ou every fouru =llar to Sl.S' and then one at 250' 
f%'01:11 surface. Ran latch-in tool in the hole o: 4ls" drlll pipe and 

. latched into collar. Cemented annulus using Halliburton vith 6017.5 
. ft3 (2063 aack.s) of Class "c•• cement, 16% gel., :3% salt. 0.2% O"R-2 

·· aad 1/4# per sack af Flocale folloved by 287.5 ft3 (250 aacks) of 
Claaa "G•' cement and 1/4# per sack of · nocala. Cament in pl.aca at 
1610 hours. Circulated out 250 sacks (728 f:3) of ce:e:t. Y&itad on 

. c.mm:. 
Vai:ad on cement :o 0900 hours. Cu: off the 20" O.ll. e2sin; belov . 
&raUDC! level and velded a flange oa the lJ-3/8" O.D. c:aai=a. 

IDsulled Camerou and Bydril blow out preventars . o: the·· fianse and 
ata::ad nippling up. 

Completed nippling u~. Pressure tested blov out equipment :o 1000 psi. 
~ 12~" bit in :he hole and drilled out float equipment. 

Completed drilling out cemen~ and shoe. Pressure tested blov out 
equipment to 1000 psi. Pulled out of hole and made up 8~" drilling 
assembly. Ran 1ft bole and corrected total depth from 4677' to 4679' 
for hole made vhile fishing vith a 11-3/4" Globe basket. Drilled 8~" 
hole from 4679' to 483~'. ' .. 
Drilled 8~" hole from 4831' to 4870', measured oue of the hole and 
corrected depth to 4877'. M:de trip vith a magnet, no recovery. ~de 
up Christensen 6-3/4" core barrel vith an 8~" diamond cora bit acd 
cut core 14 from 4877' to 4907'. 

rulled out of bole and recovered 25' on core 14. Made up 8~" drillin' 
assembly and drilled from 4907' to 5108 '. 
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Madison 02 
Hole History 
Page 6 

2-l-77 

2-2-77 

2-3-77 

2-4-77 

2-5-77 

2-6-77 

2-7-77 

2-8-77 

Opened S!j" hole to 12~" from 5900' to 60.56'. I'ulled out: of hole. 

Changed out: reame~ and ran in hole. · opened Slj" hole to l2':" frcm 
6056' to 6107' • 

Opened~~" hole to 12~" from 6107' to 6lS1'. 

Opened 8~" hole to 12~" from 6l8l' to 6230'. l-'.ade trip for reamer 
ac 620' •. 

Opened 8~" hole to 12\:" from 6230' to 6291'. 

Opened 8~" hole to 12~" !rom 629l' to 6357'. 

Opened 8~" hole to l2~" from 6357' to 6388'. Made trip for hole 
opener At 6367'. 

Opened 8~" hole to 12~' from 6388' to 6429'. Made trlp for hole 
opener at 6409'. 

2-9-77 

1-lQ-77 

Opened 8~" hole to l2~" from 6429' to 6461'. 

Opened 8~" hole to 12"" from 6461' to 6.SOS' • Condit:ionecl hole and 
~ pul.laci bola opener. 

: 2-11-77 l.aD !irdvell caliper log. Ran 45 joints of 9-S/8" O.D., 401, S-80, 

2-12-77 

2-13-77 

2-14-77 

Jan&• 3, Sl'&C casing for a liner in the bole on 411" drlll pipe vith 
a 1&-0WD Oil Tool floa-t shoe en bottom and a !rovn eype l landing 

:'''·. colla: at 6433 • (6439' CI.). Overall length of liner asse:bly vas 
1968.20' • . Tasaed bottom at 6305' and landed liner at 6503' (6487' GL) 

· -:· . .. :. ·: vith the top of the·l!Srowu CMC liner hanger at 4S3S' (4519' Gl.). 
· - Cattalizers at 6493', 6466' and 6445' D vith cen~ralizers on every 

othe:- colh:- mm joi%11: #4 thru 13S, join: 13S and #39. 
. ··"'''':::a• 

Cemented annulus using ~iburton vi:h S32 ftl (350 sacks) of 'Ught" 
camant, 10% salt and 0.75% cra-2 followed by S90 ft3 (SCO sacks) of 
Clasa "C" cement, 10% salt and 0.75% CFR-2. Cement in place a: 0500 
boars. Displaced cement vith S barrels of vater fallove~ by l9l 

··-·· ._ ltar:al• of ::uc:, ;::o:. re:uras to surface. Released liner runn:Lng tool 
· -· ,.-·- ad pull ad ouc of hole. ' lJaited on cement to 2000 hours. &an 12~'' 

)it 1D the bole and ta;;ed cemen~ at 3908'. . · . ! 

Vaitad on ce:ent until" OSOO hours. Drilled cement from 3908' to 4520'. 
Made trip for 8ls" bit and drilled cement from 4S20' to 4579', bad 
void to 6379'. Top of liner at 4335'. 

Pressured up to 1000 psi for 30 minutes. Drilled out cement, landinz 
collar and ahoe from 6379' to 6S03' and cleaned out fi1l to 6554'. 
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!'.adiscn t2 
Bole His~cry 
Page 7 

2-15-77 

2-1~77 

2-17-77 

2-18-77 

%-19-77 

2-2D-77 

Cleaned out fill to 6SS9' and drilled 8~" hole ~o 6574'. Circulated 
bole clean and pulled cut of hole. ~~de trip vith a magnet and junk 
basket, recovered bearings and buttons. Rau back in· hole. 

i'ished vith ::agnet. recovered l quar~ of junk. Magnet had hit ~he 
tap Qf the liner and the skirt vas ton up. l"..ade trip vith the :ag
n•t aDd ttecov•red l quart of junk. Made trip Vith an 8~" bit to 
check liner top, liner uot dama~ed. !"..ade up 8~" diamond bit and 
core barrel. Reamed 30' to bottom and cut c=re 16 from 6574' to 6577'. 

Completed core #6 fr=m 6574' to 6664'. recovered 89'. Made up 8~'' 
bit and 3 point reamer. Trip in hole. 

Raamed 23' to boctom and drilled S~" hole from 6664' to 67lS'. Cir
c:ulated sa~les and pulled out of hole. Made up cora barrel a:1d ran 
iD bole. Cut core 17 1r=m 6715' to 6745'. 

R.acovered27.2'cn core 17. Cut eore #8 from 6743' to 6773', recovered 
30. 7'. !.an 8~" bit: in the hale. measuring drill pipe. 

Corrected depth from 6773' to 6784' • . Drilled S~" hole from 6784' to 
6948 • and tvisted drll.l pip• off. Pulled ou: of hole and lef'C drill
ina assembly, 7 dr.ill collars in the hole. 

2.-21-77 · .. . Mad• up overshot and ·ran in hole, latched onto fish and l:'ecaverec! same. 
- _:·:~: :· .">·· Ia. Sls" bi.: U& the hale auc! dz:ll.led fr:~m 6948' to 7034'. 

. 2-22-77 Drilled. 8~'",. hole from 7034' to 7070'. Pulled cu: of hale and ·nn :ag
n&U.c particle insl'ec:icn 011 th• dril.l collars. Mad• up c:cre barrel 

·.· .-·.I _. Vi:h u a-," cora bi: ~ci ran in hale. Cue care #9 from 7070' :a 7078' • . . . ~ ··. : .. . 
·_ ::"' · .· · .. ...· .. .... :. 

2-%3=-77 Completed core 19 hom 7078' to 7128', recovered S4' • · Trip in vi:h 
Sis .. bit. . . . 

..... ~~·.-.-.·.~·· 
Drilled 8~" hole from 7128' to 7267'. 

Dr11lad ~~~ hole fro: 7267' t:o 7370' • 

2-26-77 Pullad .. out of hole a=d ran 8S," core bit. Cut core 110 from 7370' to 
. .. _. /.; . -:-' .. 7401', hol• =akina va:er. _ ·" · .,.., .. . .. · ... :.:.-. __ ..... · -· - ·,·.· ... -"··-.. 

2-27-77 

2-28-77 

Completed core #10 from 7401' co 7422', recovered 31'. lace of core 
llit damaged. P..an ~" bit and junk sub in the hole. Drilled 8~" hale 
froa 7422' to 7444'. 

Drilled 8~" hole from 7444' to 7600'. Circulated samples and pulled 
out of hole. 

. 
Made up ~" corins a•se:bly &tad ran in hole. Cut cora Ill from 7600' 
to 7623'. 
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!'.adison 12 
Hcle His:ory 
P~&e 8 

3-Z-77 

3-3-77 

3-4-77 

3-S-77 

3-7-77 

3-8-77 

lecovered 22.S'on core #ll. Cu~ core 012 free 7623' to 762S', re
cc:vered 2'. Ran 814 .. bi~ in the hole and drilled from 7625' to 7640 •. 
Circulated sa~les. 

Pulled ou: of hole. Ran 811" core bi~ iD ~he hole and c:ut c:ora OlJ 
froa 7640' ~o 7693'. 

~leted cere #lJ from 7693' ~o 7700', recovered 59'. Cut core 114 
from 7700' to 7760'. 

lacovered S9' cn eare #14. Cut core llS frc: 7760' to 7!20', re
cavered 60'. 

Cut core #16 from 7820 • to 7863' , recovered 38' • bn 8~" bit 1: the 
hole and drilled from 7865' to 7924'. 

Drilled S~" bel• from 7924' to 8083'. Circulated s~mp~es at 797S'. 

Drilled ~~~ bole from 8083' to 82l.S'. Circulated samples to surface. 
Pulled cut of bela. 

J-.9-77 Kada up 8~" care bit and c:ut core 117 fro: 8215' to 8238', recover~d 
. · . . -~ ~ .:::: .·: ~. 21' • .l.n ~" bit: in the hole and cirl.lled from 8238' to 8Jll • • 

· Dd.l..l&a ~" hole hom 83ll • to 8532' • . -· . 

3-11-77 . . Drilled 8~" bole fraa 8S32' to 8624'. Hade :rip for bi: a: 862l.'" 
: _ ~ · ·. :· ad raamacl 30' ta battom. . . . - _ , ~: . 

.. · ··:~. · _; (;:: ·- ~: .:- · · . .. . . . . . .. .. 
3-12-77 

3-13-77 

3-14-77 

Drilled 8~" hale from 8624• :o 8782 1 • Cir~tacl samples~= 8668'. 

~ad 8~" hole from 8i82' :o 8934'. lit plucaecl, pullad ou: of bela. 

In Sis" })1: in the bela and hit top of li:er at 4S3S •. Pulled out of 
bola and found bit Sl)lit. Changed out bit ~nd :ada :ri;t. Dri.lled S~" 

. bola from 8934' to 9045'. Circulated ou: ~;tproxi::ately ZOO b~na.U of 
wcu after bain& shut dCVC~ for ri& servic:a • 

• • • • •• ~ ... • • :. • 4 

3-15-77 

3-16-77 

l-17-77 

· l)ri.llad S!s" hala fr=~ 9045' to 9ll6' • 

nrilled 8~" bela from 9216 1 to 9291'. Pulled out of bole, had iDflov 
of vater. Chanced out bit, reamed and v~shed llS' :o bottom, had 
vacar in!lov. Drilled ~"hole from 9291' to 9298'. Mixed :ud. :o 
·coatrol vacar flow. 

Drilled 8~" hole fram ·9298' to 9340' and hole started !loving vater. 
Pulled bi: into casiu& aad closed blov out preven~er rams. Shu: in 
pressure vas 125 psi. ~~ed muci building vei&ht to a;tproxic:tely 
lO.SI per aallon. Ran in hole vith bit and taaaed 47' of fill in the 
bola, plugzed bit. Pulled out S stands and cleared bit, pu=ped in 
approxiz:.:ataly 1SO b~nals of =ud. Pulled bit inside c~siD; and :ixad 
aclditioul mud. 
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Madison a2 
Hole History 
Page 9 

J-18-77 

3-19-77 

3-2Q-77 

3-2l-77 

3-22-n 

3-23-77 

3-24-77 

Ran back in hole and displaced vater wi~h :ud. Star~ed vashins and 
reaming 175' off bot:~OQ. Drilled 8~" hole from 9340' to 9375'. Cir
culated samples. 

Made trip for bit, vashed and rea~d out of gauge hole to 9375'. ~~de 
trip vith a magnet, no recovery. 

!an 8~" core bit in the hole, vashed to bottom and rotary table locked 
up. Pulled core barrel and. replace n:n:ary table. 

Campleted repairs. Ran core barrel back in the hole and vashed to 
bottom. Cut core 018 from 9373' to 9388'. 

Recovered ll' on core #18. Cut core Dl9 from 9388' to 9394', re
covered 6'. Ran Schlumberger logs. 

C~mpleted Schlumberger loss. !an !irdvell logs. 

Co=Pleted !irdvell logs. Made trip to condition hole for testing. 

Ran Lynes dual packers in the hole on 2-7/8" O.D. tubing. Waited on 
daylight to open tool. 

3-26-77 Set packers from 9300' to 9~94'. Opened tool at 080~ hours for drill 
u .. ·tut IS, fluid started dropping iu the annulus; I.:aid dovn 

· packers, packer rubber had ruptured. 

,_21-n Changed out packers. Ran back in hole vith packer 5;~ac:in1 frcm 9228' 

3-28-77 

3-3o-77 

3-31-77 

4-1-77 

to 9262' and set at 130~ ho\lrs for drill stem test 16. J.:tgged vp to 
·. ·. ··.: avah and could no~ zet belov SO • • Replaced tubing subs and rasae 

_pack•rs. 

~&ited until dayl1gh: to c~en tool. Ran drill s:em tes: #6A from 0630 
hours to 160a::aoura. Opened tool to test belov a:d ba:waan packers 
fa~ ~ stem tes: 11 a: 1600 hours. 

CoatiDuad testina. Filled tubins with vater and could not ralaase 
packers~ . Worked tubing attempting to free packers. 

Coutinued working stuck. test tool. 

Colltinued working stuck test tool. Ran Otis bailer and saud pump and 
cauaht vater samples. Jan McCullough free point indicator, tool not 
vo~kina prcparl,. 

Co~tiDuad vorkin& stuck test tool. McCullough free point indicator 
ahoved 2-7/8" O.D. tubing free at 6900'. Perfcrated · tubiuz vith 
McCullough Chem Shot, tvo 3/8" hole 180° apart at 9119 • .5 •. !roke c:ir
~ulatiou and circulated hole vhile vorkin& tubia&. 
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}".adison 02 
llola His:ory 
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4-2-77 

4-3-77 

4-4-77 

4-S-77 

4-6-77 

4-7-77 

- 4-a-77 

4-lQ-77 

4-U-77 

4-13-77 

4-lS-77 

4-16-77 

Continued vorkins tubing and circul~ting cud. Waited ·on Otis tools 
until 1930 hours. Ra.n Otis S6lnd pw::p inside the 2-7/8" O.D. tubing. 

~n sand pu~ to 9185' for several runs and tubing began to fill up 
to 9150'. Recovered heavy mud vith some sand and shale. Ran 
McCullough free poin~ indic:a:or, tubing s~uc:lc. at 6845'. !tan che::ic:al. 
shot and cu~ ~ubing a~ 6807'. Sta~ed pulling tubing. 

Completed pulling ~ubing. Ran Ruc:lc.er Acme oversho:, jars and bucper 
sub in the bole. Worked ov~ fish and jarred looae. Pulled ou~ of hole. 

Laid dovn 2-7/8" O.D. tubing a:ld Lynes packers, recovered all of fish 
except top rubber off of the top dual packer. Made trip vith a~n bit 
and conditioned mud for testing. 

Made up Lynes test tool fer drill st~ test #8. Hade 4 ~ips vith tool, 
cculd not ge~ pas~ liner top on 2 trips and c:ould not set packers on 
2 trips. 

Made trip vith straddle packers and also ~th a standard test tool, 
cculd not set packers. Hade up Lynes straddle packers and s:arted 
in hole em 2-7/8" O.D. tubing. 

Sat packers to test zone frcm SllS' to 8335' for drill s~em test 18. 
Star:ed test at 0805 hours. 

Completed tes~ at 0530 bou:s. Released packers and ~ulled out of bole. 
Dresaed eest tool and ran in hole to test zcne from 8030' to 82~0' 
for drill a tam tast: 19. Could not: set 'Packers. 

lulled tDol and found boetcm packer hac! ruptured. Made ttip vith ~" 
bit to 8700' and conditioned mud. 

bD !irdvell lo;s. Made 111' l.ynes straddle packers and ·~· -in hole ou 
2-7/8" O.ll. t:ubin& fer drill. a:am test #lO. 

Sac packers from 8115' to S3SS'. Opened tool at 08S4 hours and started 
tas:. 

Continued tasting to 1830 hours. Pulled up the hole and reset packers 
from 777S' to SOlS' for drill stem :est Ill. 

Started test at 0115 hours and continued to 2100 hours. leleased 
pa~ars and pulled out of hole. 

Completed pullinc out of bole. Changed out test tool and ran in hole. 
Set packers from 6449' to 6689' for drill s:em test 112. Started 
test at 1930 hours. 

Continued tastins to 0245 hours. Reset packers from 6814' :o 7054' 
fo~ drill stem test 113. Started test at 0711 hours. 

23 



M3dison t!2 
Hole History 
Patte ll 

4-17-77 

4-18-77 

4-19-77 

4-20-77 

4-21-77 

4-22-77 

4-23-77 

4-24-77 

4-2S-77 

4-26-77 

4-27-77 

4-28-77 

Continued testing to 0515 hours. Reset packers froc 7074' to 7314' 
for drill stem test #14. Star~cd test ~t 0932 hours and ccm?leted 
at 1Sl5 hours. Reset packers fro~ 7064' to 7304' for drill stem 
test Ul4A. Searted test at 1700 hours. 

Co:pleted test at 1130 hours. Xc~ct packers from 6449' to 6689' to 
check drill stem test ~12. Rele3s~d p~ckers at 1630 hours and pulled 
out of hole. Started in hole with ~n 8~" bit. 

Completed trip to condition ~ud for further testing. Made up test 
tool vith dual packers and started in hole with 2-7/8" O.D. tubing. 

Cc=Pleted trip in· hole and set packers from 7305' to 7S45' for drill 
stem test 015.. Started test at 0800 hours and co~leted at 1600 hours. 
Reset packers from 7525' to 7765' for drill stem test 016. Started 
test at 1730 hours. 

Co:;leted test at 1700 hour~. Moved up hole 10' and set packers free 
1SlS 1 to 7755' for bypass test. Opened tool at 1830 hours. 

Completed test at 0100 hours and pulled out of hole. Made up double 
packer test tool and ran in hole on 2-7/8" O.D. tubing. 

Set packers at 8520' to test zone from 8S20' to total depth at 9394' 
for drill stem test #17. Started test at 0300 hours and continued 
to ~430 hcurs. Released packers and conditioned mud and build up 
volume. 

Conditioned mud, varked tool loose and laid dovn ~ubing and test tool. 

Laid c!cvu tubing aud loaded out test holes. 

Laid dovu drill cellars. Ran 4~" drill pipe in hole open ended and 
pushed packe<r···rubber to bot~om at 9394'. Plugged back ·hole .. using 
Balliburtcn vith 220.8 ft3 (120 sacks) of ''l.igh:" cement, 111 of :ud 
kill per sack and 0.2% of RR-4. Top of cament at 9100'. Caceut in 
place at l90S hours. Pulled ~ the hole to 8900' nnd sat plug D2 
~th 3Q4.2 t~3 (180 sacks) of "Light'' cement, lfl of. ~d kill per sack 
and 0.2% of HR-4. Top of cement at 8450'. Cement in place at 1930 
boars. Pulled out of hole. 

Removed blov out preventers and installed vell head equip:ant. Ran 
drill pipe in the hole and ta;~ed cement at 8438'. Displaced mud 
from the hole. Laid down drill pipe. Hole flowing :uddy water. 

Laid dovn drill pipe and connected 2" flov line from hole to pit. 
li& released at 1600 hours. Drilling operations completed. 
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CORE RECORD 

Weight Circulating 
Core Interval On Bit Pressure Feet FC!et 
1!2.:- Ft. ~ 100011 ~si ~ Recovered 

l 1078' - llOS' 60 l.S-18 850 30 28 
2 l969' - 1999' so 16 850 30 2.5 
3 4343' - 4369' 50 15-18 800 26 26 
4 4877' - 4907' 40 20 900 :30 25 
s 6470' - 6556' 42 20 800 86 88 
6 6574' - 6664' 40 20 750 90 89 
7 6715' - 6745' 40 20 800 30 27.2 
8 6745' - 6775' 40 20 800-850 30 30.7 
9 7070 1 - 7128' 43-40 20 900 58 54 

10 7370' - 7422' 4Q-44 20-22 850-1000 52 51 
ll 7600' - 7623' 45 20-25 1000 23 22.5 
12 7623 ' - 7625' 42 25 1000 2 2 
-l3 7640' - 7700' 40 20-25 1000 60 59 
1lt 7700' • 7760' 40 2.5 1000 60 59 
lS . 7760' - 7820' 40 2S 1000 60 60 
16 ' 7820 1 - 7865' 40 25 1000 45 38 
17 821.5' - 8238' 40 2S 750 23 21 
18 9375' - 9388' 44 2S 1100 13 11. 
19 9388' - 9394' 36 ~ 1450 ___,! __§. 

WL\LS 754 722.4 
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!lT RECORD 

!1~ Depth Feet Rctatins 

1!2:.. ~ i.!:.!. Type ~ Drilled Hours 

l Hughes 17S," OSCJA 430' 360' 23~ Retip 
2 Grant 26'' Hole Opener 423' 3.53' 31-3/4 
3 Security 8~" S3S 1078' 648' 30~ 
4 Security 8~" SJS 1965' 887' 39~ 
s Security 8~" S3J 3442' 1443' 40~ 
6 Securit)• 8~" S4TGJ 4343' 901' 35-3/4 
7 Security 8~" S4'l'GJ Fill 
8 Security S~" M44N 4677' 313' 2Q-3/4 
9 Grant 12~" Hole Opener 2.538' nos• 84~ 
lO Crant 12~" Hole Opener 3698' 1160' 48-3/4 
ll Crant 12~" Bole Opener 4162' 464' 24 
l2 Grant 12':'' Hole Opener 4677' 515' 37-3/4 
13 Grant 17~" Hole Opener 3286' 28.56' ll7~ 
14 ·Crant 17~" Hole Opener 4156' 870' 52 
lS Grant 17~" Hole Opener 4640' 484' 6Sls; 
16 rrant · 17~" Hole Opener 4677' 37' 7~ 
17 Security 12~" S4TJ c.:en: 
18 Security 8~" S4'J.C..1 4877' 198' 14-3/4 
19 Security 8~" S86i' 6133' 1226' 17~ 
20 Security ~1t M89F 6470' 337' 46 
6 lar1m Security Circulate 
21 Grant 12~" Bola Opener 471.5' 38' 3 
22 Grant 12~" Bole Opener .5485' 11o• 4Sis 
l3 Grmt 12"" Hole Opener .5621' 136' 241s 
24 Grmt 12~" Bola Opener .5789' "168' 19 
2S Grant 12!:" Bole Opener 60.56' 267' 431c 
26 Grant . 12"" Bola Opener 6204' 148' .51 
27 S.curtey llJc~ ....... Role Opener 6361' 163' 62" 
28 Grant l21t" Bole Opener 6409' 42' 

........ 21 

29 Security 12~'' Hole Opener 6SOS' 96' .50'5 
17 lteruD Cement 
·t lar1m 8~" 6.574' lS' 4-3/4 & Cement 
30 Security . SJ," M4NG. 671.3' .51' Ak 
•3J. Security S's" M44L 6948' 164' 19~ 
32 Security Sls" M4HJ 7070' 122' 18~ 
33 Security 81,'' M89F 7370' 242' 44-3/4 
34 Security ~" M84i' 7600' 178' 24-3/4 
33 llanm 7640' 1.5' 21J 
3S Security 8~" M84F 821.5' 3.50' 41&, 
36 Secur1ty . SS," S88F 8621' . 383' 4S~ 
37 Security ~" M89TF 89~' 313' 37'c 
35 Jlenm 9291' 3.57 '· 46" 
38 Security Sls" !'.89F 937S' 84' 13-3/4 
39 Security Sls" Bl.OOF 937.5' 0' 
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CORE BI'!'S 

Bit Depeh Feet R.ota:ins 
!2:. ~ ~ ~ Out Drilled Hours 

1 Christensen 8~" MC20 1108' 30' ll" 1999' 30' .5~ 
4369' 26' 2-3/4 
4907' 30' 3-3/4 
6.5.59' 89' 15-3/4 
6664' 90' 17-3/4 
674.5' 30' ~ 
6775' 30' 12~ 
7128' .58' 211: 
7422' .52' 26-3/4 
7625' ~ 17 

490' 14o-3/4 

2 ~tams en 811" MC23 786.5' 22.5' 47ls 
8238' 23' 3 
939~' -1!!.. 13; - ·. 

tcTAL 267' 64 
. · .. · 

...... . .. . :-. .. 
. ; - . ' ... 

. · , ·' 
. . 

• · I ~ • • 

DEVIATION SURVEYS /. . . . .. 

~ J)epth-Ft. Deviation-De2rees ~ nenth-'Ft. Deviation-De~ees 
······ ·········· 

11-17-76 128 1/4 12-3-76 2371 l/2 
260 3/4 2901 . 3/4 
321 1/2 12-4-76 3149 3/4 

11-18-76 397 3/4 3395 3/4 . 
ll-26-76 499 3/4 12-5-76 3645 3/4 
ll-27-76 826 3/4 3900 1 
U-28-76 982 3/4 12-6-76 4141 3/4 
U-JQ-76 1196 3/4 12-8-76 4500 1 

1259 1 1-13-77 .5171 1 
1339 3/4 1-14-77 5560 1/4 

12-1-76 1432 3/4 1-16-77 .5968 l/4 
1558 3/4 1-19-77 637S l/2 
1747 3/4 3-8-77 821.5 1 

12-2-76" 2027 1/2 3-13-77 8934 3/4 
2374 1/2 
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Type to~ 

Birdllell Loas 

Electtic: 
Ga=ma Ray-Induc:icn 
Guard 

caliper 
3-D Velocity - 3' 
3-D Velocity - 6' 

toG Th~EX 

JlUD 

~ .1!2.:... 

. 12-9-76 l 
12-9-76 1 
12-9-76 1 

12-lo-76 1 
12-10-76 1 
·12-10-76 1 

Density Borehole Compensated 12-11-76 1 
Temperature l2-11-76 1 
Velocity 12-11-76 l 

Elastic Properties 12-20-76 1 

Caliper 1-3-77 l 
Heu~a Borehole Compensated 1-3-77 1 

Caliper 2-11-77' 2 

Caliper . 3-22;.77 3 
-. :_-: : ·.· . . 

'temperature . 3-23-77 3 :. 

GaiiiD& Ray - caliper· 4-lo-77 3 : 

Schlumher5er Loss 

Cement !oud 1-21-77 2 
Electtical 1-21-77 2 
Co:apcsated Neutron - 1:-21-77 2 

Formation Densicy 
Dual Laterolog 1-21-77 2 
Dual Inducti~n - Laterolog 1-21-77 2 
Borehole C:mpensated Sonic -1-21-77 2 

Coatinuous Dipmeter 1-22-77 2 
Temperature 1-22-77 2 

Dual lnductioa - Laterolog 3-22-77 3 
Fracture Identification 3-22-77 3 

28 

S~'I' 

D~?th. D~?th Logged 
Driller tosser ~ I2 

4677' 4657 ;S' 416' 4655.5' 
4677' 4657.5 r 416' 4652' 
4677. 4657.5 f 416' 4651.5' 

4677' 4658' 280' 4654. 
4677' 4658' 100' 4654' 
4677. 4658' 60' 46SS' 

4677. 4658' 416' 4655' 
4677. 4658' 300' 4658' 
4677' 4658' 430' 4658' 

4677• 46sat ' 430' 4658' 

4677' 4659' o• 4649 1 

4677' 4659' o•· 4654' 

6SOS' 6505' 4610' 6504' 

9394 1 9384 1 6400 1 9382' 
. . 

' 9394 1 9384 1 100 1 9384' 
.. 

9394' NB. 6490' 8.500' 

6559' NR o• 4678' 
6559' 6566' 4678' 6565' 
6559' 6566' 4678 1 6565' ·- . . . . 

6SS9' 6S61' 4678' 6553' 
6559' 6567' 4678' 6561' 
6SS9' 6566' 4678 1 6S5S' 

6559' 6566' 4677' 6565' 
6559' 6567' 62' 6566' 

9394' 9396' 6S1S' 9390' 
9394' 9396' 6512' 9395' 
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LOG I~1lEX 

Run 
Type Los B!S.! !E.:. 

Schlumber2er Lo2s ( c:cnt 'd) 

Cenen t Quali ey 3-23-77 3 
Electric:al 3-23-77 3 
Dual Laterolog . 3-23-77 3 
Co:pensated Neut~cn - 3-23-77 3 

Formation Density 
Borehole Compensated Sonic 3-23-77 3 
Temperature 3-2.3-77 3 

~: Logs furnished by the. ·uses. 

. ; . 

.. ..... 
- 't ••• .• 

..... :_ ..... .. .. . 
. : : .~ '- ..... ' ... :. .. . ~ .. . 

. . .· : .. :. .• :_~ .;::. . ;: ~ _.~: · ... 
•. . . . .- . .. ·. ·. 

.... . 

' 

.· ·- .... ':'· · ; 

.: ·=·; ~ 

29 

smxr 

Depth Depth 
Drille-r Lo22er 

9394' NB. 
9394' 9397 t 

9394 1 9395' 
9394' 9397' 

9394' 9395' 
9394' 9396' 

. . 

_; .. 

. I 

. . 

I.ogged 
~ 

4668' 
6518' 
6515 1 

6516' 

65lS' 
o• 

!2. 

6527. 
9396' 
9382' 
9396' 

9384' 
- 9396. 

. .. · .. . 
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MUD SU~!1ARY 

(Wyo:ni ng Mud Co.) 

Yld. Wtr. 
._ 
• 

£!!!. Oepth Ut. Vise. Pt. Loss Eli Solids - -
11-28-76 1078 8.9 ~5 s 8.9 g.o 

12-· 1-76 1536 9.1 38 10 10.0 9.0 1. 75 
4 3304 9.2 35 s 9.8 9.5 2 
s 3879 g.s 36 s 10.2 10.5 
6 4317 9.2 ' 35 s 10.0 10.5 2 
7 4343 9.4 36 5 10.4 10.5 2 
8 4404 9-2 44 s 10.4 10.0 2.1 
9 4682 9.2 52 10 9.8 9-5 2.3 

Re.ami ng to 12~11 

12-13-76 1270 .. g. 3 42 s 10. 1 10.0 1. 75 
14 1543 9.2 39 s 9.8 10.0 1.5 
15 2042 . 9.2 40 10 14.0 . 10.0 2 
16 2493 9.2 37 s 12.4 10.0 1.5 
:7 3102 9-3 40 s 9-8 10.0 2.2 
18 3465 9.4 . 40 5 12.4 10.0 2.1 
2Ct 4282 9-3 40 5 10.9 10.0 2.2 
21 44n 9-3 40 5 12.0 10.0 2.3 

.. ·. 

Reaming to 17%" 

U-22-76 sao 9-3 42 5 10.4 10.0 2.4 
%3 1033 9-1 40 10 13.4 10.0 2.3 
~4 - 1657 9.2 41 ·s 12.0 10.0 2.1 
25 2049 9-3 Ztl s 11.8 10.0 2.3 
27 3400. 9-3 42 . s 9.8 10.0 2.2 
28 3563 9.4 43 . s 12.0 10.0 2.2 
2' 3991 g. It 40 s 10.6 to.o 2.3 

.JO 4156 9-5 40 s 10.2 10.0 4 
31 4289 9-5 so 20 8.9 10.0 4 •. 

1 - 1-77 4579 9.·1t . ltlt s 8~8 10.0 2.3 
2 ' 4640 9·4 49 5 ~ .9.0 10.0 2.2 
S· 4677 9-2 ss s 9.8 10.0 2.3 

t 1 - 4870 8.8 3~ s 10.2 10.0 1. 8 
14 ·5543 9.0 45 10 6.4 . 10.0 1. 8 
IS 5717 9- 1 ss 10 10. 4 9.5 4.2 
16 5884 9.0 36 5 18.2 10.5 1.5 
17 6119 9.1 38 . s 10.6 11.0 1. 75 
18 6267 9.1 38 s 10.2 to.s 2.1 
13 6386 9-1 38 5 1 I. 4 10.-5 2.1 
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Mud Su.-nmary - 2 

Yld. 'Jtr. 
= Date Oe~th Wt. Vise. Pt. Loss £1!; So 1i ds - -

1-2o-n 61;84 9.1 so 10 10.6 10.5 2.8 
24 6559 9.2 45 10 10.S 10.0 3.2 

Reami ns. to 12k .. 

1-28-n 5511 9.1 40 s 14.0 9.0 2.6 . 
29 5615 9-3 39 5 10.2 10.0 2.9 
30 S68t 9-3 38 · S 10.0 10.5 J.O 

2- 1-n . 6011 9.1 39 10 11.8 10.5 2.8 · 
2 6078 9-1 34 s 12.4 10.5 1.9 
4 6199 9-1 41 s lO.S 10.5 2.1 
5 6268 9.1 38 5 11.2 10.5 2.0 
6 6311 . ·9-1 z.o 10 11.6 10.5 2.2 
8 64l3 9.1 38 5 10.8 10.5 2.2 
9 6439 9.1 39 5 10.8 , 1o.s 2.1 

10 6471 9.1 43 10 10.4 to.s %.2 

Drilling new hole 

2~1s-n 6566 8.7 . 3lt s 16.2 10.0 1. 8 
16 6574 . 8·. 7 45 10 lO.lt 10.5 1.9 
17 6624 8.8 41 10 10.8 10.5 1.9 . 
18 6703 8.8 · 44 15 11.2 10.5 1.9 
20 6835 

. 
8.9 43 10 · 11.4 lO.S 1.9 

22 7070 8.9 ·, . lt2 10 11.2 10.5 1.8 
23 7123 8.9 ItS 10 11.0 to.s 1.9 
14 7177 8.~ 43 10 10.8 10.5 1.9 
25 7292 8.9 lt2 5 lO.p 10.5 1.9 
26 7376 8.9 36 0 20.0 10.5 1.7 
27 7417 8.9 35 s 10.8 10.5 1.9 
18 7499 8.9 42 5 10.6 10.5 1.9 

3- 1-77 7621 9.0 40 s 10.8 10.5 
2 7623 9.0 40 s I 1 .2· 10.5 1.9 

· 3 7648 .a.8 40 ·s 11.1 10.5 ). 8 
It 7703 9.0 ltl s 11.2 1o.s 1. 9 
s n1a 43 10 10.6 10.5 1.9 
7 7985 8.8 40 10 11.2 10.S 1.9 
8 8157 8.8 40 s 11.4 ·to.5 1.9 

11 8583 8.8 46 15 10.8 10.5 1.9 
12 8675 8. 7 . 4i 10 ll.lt 10.5 1.8 
13 
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Geology of test well 

The followi.ng log tops (formation tops) and lithology were photocop~ed 
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. 

Table 1.--core intervals 

[Depths are from kelly bushing (2,809 ft above sea level), 
which is 16 ft above land surface] 

Interval 
Core 

(depth in ft) 

1 1,078-1,108 

2 1,969-1,999 

3 4,343-4,369 

4 4,877-4,907 

Cored Recovered 

(ft) (ft) 
Formation 

Pierre Shale (Bearpaw Shale) 

Telegraph Creek 

Newcastle Sandstone 

Lakota Sandstone 

. . 

5 6,47Q-6,556 

6 6,574-6,664 

7 6, 715-6, 745' 

30 

30 

26 

30 

86 

90 

30 

30 

58 

52 

23 

28 

25 

26 

25 

88 

89 

27.2 

30.7 

54 

51 

22.5 

Minnelusa and Madison (Charles) 

Madison (Charles and Mission Canyon) 

Madison Q[ission Canyon) 

8 6,745-6,775 

9 7,07Q-7,l28 

10 7,37G-7,422 

11 7,60G-7.623 

12 7,623-7,625 

13 7,64G-7,700 

14 7,700-7,760 

lS 7,76G-7,820 

16 7,820-7,865 

17 8,215-8,238 

18 9,375-9,388 

19 9,388-9,394 

Totals 

2 

60 

60 

60 

45 

23 

13 

__§_ 

754 

2 

59 

59 

60 

38 

21 

1l 

6 

722.4 

Madison (JM!ssion Canyon) 

Madison eMission Canyon) 

Madison (Lodgepole) 

Madison (Lodgepole) 

Madison (Lodgepole) 

Madison and Devonian 

Devonian (Three Forks-Jefferson) 

Devonian (Three Forks-Jefferson) 

Devonian and Silurian.(Interlake) 

Red River 

Precambrian · 

Precambrian 
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LOG !CPS 

(Formation !ous) 

Bear-paw Sha t e 
Judith River 
Clagget 
Eagle 
Shannon Sands;one M~~ber . 
Telegraph Creek 
Niobrara 
Greenhorn 
Howry 
Newcastle 
Skull Creek 
Colorado Silt 
Logger TD 
Driller TD 
Strap 
·Dakota 

JURASSIC 
licrri.son 
Swift" 
Spearfish 
Minnekahta 
Ope~e 
Minnelusa 

Kl SS·t SSt i'P I AN 
Hadiscn 

. Logger :ro 
.Driller 'rD 
K•J2 . 

.·H-8.5 
Lodgepole . 
H-3 

DEVONIAN 
Three Forks-Jefferson 

SILURIAN 
Interlake 

ORDOVICIAN 
Stony ~~untain-Guntcn Mer.~er 
Penitentiary Shale Member 
Red River 
Rcughlock Sandstone 
Icebox Sha le 
Winnipeg Sandstone 

CAMBRIAN 
Oeadwcod 
~ros Ventre Shale 
Flathead ~andstcne 

PRECAMBRIAN 
Total Depth 

34 

.to 

lt20' 
1168• 
1284' 
1672' 
1840 1 

1852. 
2764' 
3406' 
4081' 
4282 1 

4388' 
4556' 
4656' 
4682' 
4677 1 

.r.&so• 

4926 1 

5095' 
5692' 
6024 1 

6034' 
6094' 

6481t' 
.: . .' 6567' 

.. •. : 6559 1 

6640 1 

67lt2 I 
7182' .. · 
7374' 

76&2' 

78lt6'' 

7977' 
. 8050 1 

.. 8106. 
sssa• 
8623 1 

8667 1 

~76' 
8876' 
5224 1 

5300 1 

939lt' 



o- 19o 

190- 230 

230- 250 
250- 270 

270- 290 
2.90- 310 
310- 350 

350- 360 
360- 400 

z.oo- 42o 
420- 500 
soo- 7oo 
700- soo 

;oo- s6o· 

560-1000 
1000-1078 

1078•1108 

1078-1108 

lllQ-1140 

1140-1180 
1180-1210 
12.10-1220 
1220-1230 
1230-1250 
1250-1270 
1270-1350 
1350-1360 
1360-1370 
1370-1380 
1380-1400 · 
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LITHOLOGY 

Claystone, light gray, soft w/some carbonaceous interbeds, lo
caJly sandy, light gray, bentonite c~~on 
s~ndstone, light gray, fine grained, subangular, calcareous, 
abundant clay ~~trix 
Siltstone, light sray, clay tnft11ed 
Sandstone, light gray, fine/medium grained; subangular, friable, 
mostly unconsolidated 
Siltstone, light gray w/abundant clay matrix 
Claystone, light gray w/some dark gray carbonaceous material 
Sandstone, light gray, very fine grained/fine grained, clay 
infilled, friable, subangular, caleareous, fair/good effective 
porosity · 
Bentonite, light gray, silty 
Sandstone, light gray, fine grained, subangular, carbonaceous, 
calcareous, abundant clay matrix 
Claystone, light gray, very bentonitic, silty 
No samples 
Shale, medium/light gray, calcareous, silty, locally bent~~itie 
Shale, medium/light gray, calcareous w/occasional shell frag
ment, locally very bentonitic, trace mica 
Sha Je, medi u:n/1 i ght gray, ca 1 careous w/ab·undant 1 i ght gray 
bentonite 
Shale, medium/dark gray w/she11 fragments, bentonitic 
Shale, ·medium gray, very bentonitic, slightly calcareous, some 
•lea. and shell material 

Core 11 - recovered 28~ 

Shale, medtum/~ark gray, very slight/noncalcareous, flssile 
("poker chip"), 1ocalJy foss i 1 i ferous, some ~yrl te replace
ment of fossils, c:cnchoidal fracture on bre.k, no apparent 
vert i c:a I fracture 

No s~ples 

Shale, medium/dark gray, oceastcnal shell fragment 
Shale, brownish gray, soft w/some c:alc:areous shell fragments 
Siltstone, light brown, very argillaceous, soft, nonca1careous 
Shale, medium/dark gray 
Siltstone ~nd shale, Jight brownish gray, soft 
Shale, medium gray, bentonitic 
Shale, light brownish gray/brown, traee siltstone 
S~le, brown/tan w/trace siltstone 
Shale, medium gray · 
Shale, brownish gray 
Siltstone, light gray, very argillaceous, clay lnfilled matrix 
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Lithology - 2 

llt00-1480 
JltS0-1500 
1S00-15Zt0 
1S4o-1S60 
1560-1570 
1570-1580 
1580-15SO 
15S0-16So 

1680-1700 

1700-1710 
1710-1720 
1720-1820 
1820-1830 
1830-1850 
1850-1880 
1880-1965 

1S69-1999 

2000-2190 

2190-2370 
2370-2410 
2410-2490 
249o-2630 
2630-2.730 

2730-2770 

NIOBRARA 

2770-3000 
3000•3300 
3300-3350 
3350-3400 

GREENHORN 

Shale, gray and brownish gray, very bentonitic, soft 
Siltstone, medium gray, very argillaceous, very bentonitic 
Siltstone and shale, mediu= gray, soft, slightly calcareous 
Shale, gray, bentonitic 
Siltstone, medium/light gray, calcareous, very argillaceous 
Shale, medium gray, soft, bentonitic · / 
Shale, brown, bentonitit, carbonaceous 
Shale, medium gray, soft, bentonitic w/few inoceramus prisms 
and shells 
Shale and siltstone, medium/dark gray, soft, abundant clay 
infill · 
Shale, medium gray w/white bentonite 
Shale, dark gray, limy 
Shale, medium/dark gray, soft w/white bentonite, calcareous 
Sandstone,'·gray, mushy, very argillaceous, very fine grained 
Siltstone, dark gray, argillaceous w/abundant white bentonite 
Siltstone and shale, dark gray w/white bentonite 
Shale as above w/trace sandstone, lighc · gray, very fin~ grained, 
glauconitic. soft. mushy, argillaceous, SUi correctJon down 4' 

tore 12 - recovered 25' 

Shale, dark gray, soft, mushy, bentonitic, very low fissility, 
vertical fracture@ 1969-1970', locally silty, sandy e 1973'. 
1!88•, 1992 1

, and 1994', some shell debris@ 1991' w/pyrite in 
h•irJine fractures 

Shale, dark gray, locally silty w/white bentonite, trace shell 
fragments, trace pyrite 
~hale, medium gray, soft, bentonitic 
Shale as above, very bentonitic 
Shale, medium gray, soft, calcareous, silty, trace pyrite 
Sh~le, medi~ gray, soft w/white bentonite, sil~, calcareous 
Sh•le, dark gray, soft. splintery. calcareous, occasional shell 
fragment 
Shale. medi~ gray, soft, bentonitic 

Shale, medium/dark gray w/tan, calcareous specks. very soft 
Shale, dark gray, bentonitic, scft 
Siltstone, light gray w/shale, medium gray 
Sha l.e. medium gray, s i 1 ty 
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Lj tho logy - 3 

3400-3490 

3490-3530 
3530-3700 
3700-3720 

3720-3770 

3770-3S20 

3920-3950 

3950-4070 

4070-4090 

4050-4260 

4260-4280 

4280-4320 

15 

Shale as above w/white chalky limestone, occasional tan lime
stone 
Shale~ medium/dark gray, soft, splintery 
Shale as above, bentonitic 
Sandstone, gray, fine grained, subangular, very calcareous, 
very argillaceous, friable, very low effective porosity 
Siltstone, d~rk gray; calcareous, argillaceo~s w/shale, 
sp 1 i ntery, dark gray • 
Shale, dark gray, ·soft, splintery, locally bentonitic, some 
siltstone interbeds 
Sandstone, medium gray, very fine grained, very argillaceous, 
white clay infill, very low effective porosity, slightly 
calcareous, trace glauconite 
Shale, and siltstone, medi~~ gray, trace glauconite, S~T.e 

interbedded sandstone, light gray, very fine grained, low 
porosity-
Shale; dark gray, soft w/1 i ght gray bentonite, few free c:carse 
quartz grains • 
Shale, dark gray/brownish gr~y, chunky, siliceo~s, some silt~ 
stone laminae, occasional interbedded light gray bentonite 
Siltstone, gray, very argilla~eous, slightly calcareous w/scme 
white bentonite w/brown mica 
Shale, dark gray, soft, bentonitic, silty 

NFw'CASTlE SANDSTONE 

4330 

4349:-lt3Sl 
4351 -;4355-% 

Circulating 
. · Sandstone, light gray,··very fine grained, glauc:cnitic:, friable • . 

low porosity 

' Circulating 
Sandstone, ·white/light tan, very fine grained/fine grained, 
hard, subangular, very siliceous, noncalcareous, trace white· 
cher~. trace pyrite, low porosity, no fluorescence, no cut 

Core 13 - recovered 26 1 

Sandstone,· light gray, very fine grained, subangular, friable, 
noncalcareous, · some white clay infill, alternating within bedded 
dark gray shale, fair porosity 

.Sandstone, light gray, fine grained/very fine grained, sub
angular, trace mica, noncalcareous, bleeding water, good 
porosity, few Isolated shale partings 
Sandstone as above w/increasing shale, .very thin bedded 
As above, light gray, very fine grained w/shale partings, low/ 
good porosity, some white clay tnfill, nonealcareous, bleeding 
water 
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lithology - 4 

4361 -4364~ 

.4364!:-4 366~ 

4366~-4367 

4367 -4369 

4369-4390 

4390-4410 

4410-4560 

COlORA~O SILT 

4560!"'4600 

lt6oa:.466o 
4660-4680 

. lt682 

lt&n-4678 

I NY AH ICARA . 

4690-4720 

4720-47~0 

4760-4820 

2 inch section of dark gray shale 
Sandstone, medium gray, very fine grained, ar-gi 11aceous·, mica 
c:a=cn, very thin varved bedding, 11poker chip" fract1Jre, low 
porosity 
Sandstone, light gray, flne grained, su~angular, noncalcareous, 
few isolated shale ~artings, good pcrosity, bleeding water 
Sandstone and shale, alternating in varved bedding, sandstone, 
light gray, nonca1careous, c:lay infilt, mic:a c0r..11on, low porosity 
Sandsto~e, light gray, very fine grained, argillaceous, fair/ 
low porosity, bleeding water 
Sandstone and shale interbedded, bedding more distorted than 
above thin beds, fair/low porosity in sandstone 

Sandstone, light gray, very fine grained, white clay infill w/ 
thin shale laminae, la~ porosity 
Sandstone, Jight gray/white, fine grained, subangular, friable, 
abundant white clay infill~ low porosity, mica c:omr.~n 
Shale, dark gray, soft, bentonitic:, splintery. calcareous 

Shale as above w/siltstcne laminae, light gray, nonca]careous, 
trace pyrite 
Shale, dark gray, splintery w/stltstcne, gray, bentonitic 
Silt~tone, dark gray, hard, very argillaceous, calcareous w/ 
shale as above 

Circulating 
Sl}t$tone, medium gray, hard, calcareous, occasional grad1ng 
to very fine grained sandstone, very low porosity, argilla
ceous 

Core 13A (Junk Sub) 

Shale, dark gray w/tnterbedded siltstone, light/medium gray, 
abundant sedimentary flow and slump structures, thin bedded 

Sh~Je, dark.gray w/siltstone, light gray, mushy, bentonitic 

Sandstone, light gray, medium grained, whlte clay matrix w/ 
siltstone as above, trace orange chert, few free coarse quartz 
grains {sa~Je mostly cement) . 
Siltstone/sandstone, light gray, very fine grained, argilla-

. ceous , mushy . · 
Sandstone, clear/white, very fine grained/coarse, subangular, 
mostly unconsolidated, good porosity 
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Lithology - S 

4870 

4877 -4886i 

4886-%-4888 

4888• -4890 

4890 -4902 

4S02-l·S20 

lt920-4S30 

MORRISON 

J7~ 

Sandstone, white/clear, very fine grained/medium grained, sili• 
~eous, subangular, friable, fair/good porosity 

Cir~ulating 
Sandstone as above w/trace orang~ chert 

Co~e 14 - recovered 25' 

Sandstone, medium gray, very fine grained, hard, brittle, silt
~eous, non~ate~reou~, subangular, trace mica, ~hin bed, la~ 
porosity w/sandstone la~inae and interbeds, light gray, fine 
grained/medium grained, subangular 
Sandstone, white/light gray, fine grained/~oarse, subangular, 
abundant white clay matrix, some low grade coal, low porosity, 
bleeding water 
Sandstone, medium gray, very fine grained, hard, low porosity, 
siliceous . 
Sandstone, white/clear, ~oarse, subangu1ar, ~lean, fair/good 
sort, friable/unconsolidcted, soft, excellent porosity, bleed
ing.water 

No sa~les 

Sandsto"e, light gray/white, coarse, subangular, mostly uncon
~o1idated, some frosted grains 

·. . . ' -~: -

·· . .. ... . . 

Shale, greenish gray, waxy, soft, trace maroon, brown and yet-

. : · · 

4530-5020 

5020-SOSO 
.. . • low- I . . ', • • o 

5oso-so&o 
5060-5100 

SWIFT 

5100-5150 
5150-5170 

5170-5250 

5250-5350 

5350-5400 

Sandstone. light gray/greenish gray/yellow gray, very fine 
grained/fine grained, subangular, fair/good porosity, few free 
coarse quartz grains · · 
Shale, yellow, maroon, gray, green, purple, tra~e pyrite, soft 
Shale as above w/sands~one, white, very ~ine grained/fine grained, 
clay tnfill, fair/low porosity 

Shale, green/greenish gray, mottled, red, soft, subwaxy 
Sondstone, 'white, fine grained, subangu lar , . s 1 i ght ly ~ 1 careous, 
fair/low porosity, trace glauconite 
Shale, greenish gray, mottled, maroon/purple, trace pyrite, 
some brown/yellow shale · · 
Shale, gray/greenish gray, mottled, maroon, waxy, locally inter
bedded w/siltstcne and sandstone, very fine grained, li~ht gray, 
glauconitic 
Shale, gray/light gray/green~sh gray, very splintery, subwaxy 
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Lithology - 6 

5400-5510 

5510-5530 
SS30-SS70 

5570-SSSO 

ss9o-s62o 
5620-5690 
5690-5750 

5750-5790 

5~o-ssso 

5880-5930 
5930-5990 

5350-6020 

602o-6030 
6030-6040 
6040-6050 
6050-6080 

eio8o-6oso 

6ogo-&1l0 

. 
HfNNElUSA 

,llo-6140 
6l4o-&1so 

6150-6170 
·6170-6190 

61,0-6210 

6210-6250 
6250-6300. 

&300-6350 

18 

Shale, gre~nish gray, mottled, maroon, subwaxy, soft, splintery 
w/some sandstone, very fine grained, white, low porosity, glau
conitic:, calcareous, trace ·limestone, gray, dense 
Limestone, light gray/white, chalky, locally sandy 
Shale, light greenish gray, subwaxy, soft w/some limestone, tan, 
light gray, argillaceous, chalky, low porosity 
Shale, greenish gray, mottled, yellow, splintery, very calcare-
ous • 
Shale as above, mottled, maroon 
Limestone, tan, earthy, low porosity w/gray shale as above 
Shale/siltstone, red, very calcareous, trace white gypsum w/tan 
limestone, dense and gray green shale 
Very poor sample, mostly green shale cavings, trace red/maroon 
shale 
Shale, maroon, sllty w/scme white anhydrite, some white ~~alky 
1 imestone 
Shale, maroon/brick red w/some gypsum interbedded 
Shale, maroon/brick red, s;lty, some interbedded white anhydrite 
and light gray limestone 
Shale/siltstone, brick red w/some interbedded white dolomitic 
anhydrite . · 
Limestone, 1 ight gray/tan, c."lalky, ·argillaceous, pelletoidal 
Limestcne as abcve w/red shale · · ·· 

· Dolomite, light gray/w.hite, c:halky/suc:rosic, lew porosity 
Shal&, siltstone, brick red w/white anhydrite, few free coarse 
quartz grains · . ·'.· .. ;. ~ · · ·'·. <l . 

Sandstone, bric:k red, very ftne gratned/c:oarse, calcareous, low 
·· porosIty,. trace do 1 omi te, pink 

Limestone, white/light gray, dolomitic:, earthy, low porosity, 
trace white sands~one, very fine grained, subangular, anhydritic: 

Dolomite, light gray, sandy/sucrosic:, low porosity, hard 
Sandstone, white, fine grained/very flne grained, subangular, 
abundant white clay infill, low porcsity 
Dolomite, 1 i ght gr:2y/p ink, den:c, ! ~·: ;:::-::! :y 
Sandstone, white, fine grained, very dolG~itic:, some white 
anhydrite, low/fair porosity, scme white clay infill, friable, 
trace white c:hert · 

. ·. ·· 

Sandstone, white, fine grained w/white dolomite Interbedded and 
abundant white chert 
Dolomite, white/light gray, sandy, hard w/abundant white chert 
Dolomite, light gray/white, finely crystalline, dense, low 
porosity · 
Dolomite, light gray/pink, lew porosity w/some lavender shale, 
trace c:lear anhydrite 
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Lithology - 7 

6350 . ..;6390 

6390-6Z.oo 
6400-6420 

6420-6430 

6430-6450 

645o-646o 

6470 

6470-6556 

6lt70-647S 

HADIS:)N 

6lt7S-6481 
6lt81~491 

6491-6510 

6510-6518 

. 6518-6524 

. 6524-6533 

· 6S33-6546 

6546-6552 
6552-6556 

19 

Dolomite, pink/lavender, argillaceous, dense w/lavender/maroon 
shale 
As above w/trace anhydrite, white/clear 
Siltstone/shale, orange/bright red, dolomitic, mottled, yellow 
w/l~vender shale and dolomite, pink/white, argillaceous 
Sh~te, brick red and lavender w/dol~~ite, coarse crystalline, 
trace sandstone, white/orange, very fine grained, fair porosity 
Dolomite, white, very sandy/ccarse crystalline w/some _brick 
red s i 1 tstone, low · pores i ty · 
Sandstone, very fine grained and siltstone, brick red, dolo
mitic, argillaceous w/lavender dol~~itic shale, mottled green 
loca 1-ly 

Circulating 
Shale, orange and lavender, dolomitic 

Core #5 -~ recovered 88' 

(corre~t to· log depths 6479-6565') 

,Claystone, brick red, subwaxy w/few small dolomite clasts 

Limestone, light gray, hard, some brecci~ texture 
Limestone, dolomitic, brecci~, red ~rgillaeeous ma~rtx w/light 
gray .~l~sts, very angular 
Limestone, light gray, hard, dense w/scme red shal~ partings, 
stylolite@ 6491-6495, brecci~ w/very angular li~stone clasts 
@-6496-6497'. 6499', and 6501-6510' w/~roon/lavender argilla-
ceous matrix · 
Claystone, lavender/red, dolomitic w/white anhydrite nodes and 
bore filling · 
Limestone, breccia, gray green ~nd maroon argillaceous matrix, 
subwaxy 
Lime$tone, light gray, micrite w/gray green mottled red shale 
partings, hard, dense, some breccia texture, very stylolitic 
@ 6524-6527 1

, and 6530-6532 1 

Limest~~e, · light gray/reddish gray, hard, dense, some intra
clast and pellet grainstone in spar ce=ent, some green shale 
partings, vertical fracture@ 6537-6539', 65~0-6542•, and 
6544'; stylolite@ 6538-6540', 6542-6543', and 6545-6546' 
Limestone, light gray/reddish gray, argillaceous, s~~e breccia 
LI=est~~e, light gray, argillaceous, hard, dense, mottled, 
maroon/green, pelJetoidal grainstone w/clea~ spar cement w/ 
some ~lear crystalline anhydrite, vertical fracture e 
6552-6556' 
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Lithology - 8 

6556-6558 

6559-6560 

6560-6570 

6574 

G574-6664 

6574 -6575 
6575 -6576; 

"6576~-6577:% 
6S77i-6580 3/4 

6580 3/4-65820: 
658U-6583* 

. 6583!-6584 
6584 -6589 

658, -6590 
6590 

6590 -6591 
6591 -6592 
6592 ·-6593* 
65931:-6593 3/4 
6593 3/lt-6595 

6595 -6600 

6&00 -6608 . 

"08 -6612 
6612 -6615 

6615 -6616 
6616 -6615% 

. 6619i 

. l, 

· 20 

Shale, maroon w/some gray and lavender, mottled, subwaxy. very 
slightly calcareous, medium hard 

drill samples 

Limestone, white-buff-cream, microcrystalline. no visible 
porosity . 
Huch cement, some limestone as above 

Circulating 
~0 min. - limestone as above, much cement, trace dolomite, off
white, microcrystalline, no visible porosity, trace anhydrite, 
white 

Core #6 - cut and recovered 89 1 

Anhydrite, white w/intercalations limestone, light gray 
Dolomite, tan, microcrysta11fne, dense 
Anhydrite, white, slightly dolomitic 
Dolomite, brown-tan, microcrystalline, thin clay laminae up to 
i;11 thic:k, broken and fractured@ 6580~-6580% 1 , slightly bleed-
ing water, low-fair porosity · 
Dolomite, brown-tan, dense, some anhydrite laminae 
Dolomitic limestone, tan w/anhydrite lamin~e, vertical fractures, 
broken · 
Dolomitic limestone, tan within· l;uninae dark gray clay 
Dolomiti~ limestone, tan, few ·anhydrite lentils, low-fair poros
Ity, few c:lay l~minae, fracture@ 6585', wet 
Dolomite, gray-brown w/few blebs dolomite as above 
Stylolitic surface 
Dolomite, gray-brown 
Dolomite as above w/lavender laminae gray clay 
Dolomitic li~~stone,·gray-brown, micritic:, vertical fracture 
Dolomitic limestone, gray-brown w/angu1ar clasts, light brewn 
Dolomitic limestone, buff-gray-brown, micritic, dense. high 
angle fracture 
Limestone. arav-medium gray, cryptoc:rystalline to sublitho-
graphic, hard, vertical fracture · · • 
Licestone, ·do lomitic:, gray-brown, sucrosic-microcrystalline, 
few pitted, erosional ?, surfaces w/black shale laminae, bleed
Ing water @ 6602-6619' 
Limestone as above, fracture 
Dolomitic li~stone, tan-buff, microcrystalllne-sucrosic, anhy
drite bed 1" @ 6613 3/4' 
Dolomitic: limestone as above, vertical fractures 
Dolomite, light brown, mic:roc:rysta11ine-suc:rosic w/crystals and 
nodules, anhydritic, clear 
Stylolitic 
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Lithology -

6619!-6629 

6629 -6632 

6632 -6639 

. 6639 -66Zt6 

66lt& -665Zt 

b65lf -6663 

6660-6700 

.,700-6715 

6715-6745 

9 

,715 .. -6718 

6718 .~6719 

6719 -6720 

6720 -6']23.5 

6723-S-6725.3 

6725.3-6725.4 
&725.4-6726 

6726 -&729.5 
6729.5-6731.5 
6731.5-6733.5 

6733.5-6735 
6735 -6736 
6736 ·6736.5 
6736.5-6739 
6739 -6742.2 

21 

Limestone, brown, microcrystalline w/some coarser calcite 
crystals, dense, few fractures w/some polished fracture fill 
Limestone~ bro~m, argillaceous w/laminae dark gray dolomitic 
shales, fossiliferous crinoid colu~,ars and brachiopods 
Limestone, dark gray-brown, very argillaceous, fossiliferous 
brachiopods and crinoids 
Limestone, gray-brown, microcrystalline w/aragonite fossilif-
erous casts . 
Limestone as above: fractured, vertical to high angle, stylo
litic e 6651' and 6652~· 
limestone, gray-brown, microcrystalline, coral or sponge fossi1 
@ 6662· 

11 misslng due to broken zone loss 

Limestone, ·buff-1 ight brown, micritic: to microcrystalline, dense., 
s~ pieces w/a few small pellets inbedded !n micritic: matri.x·, 
very low porosity 
limestone as above w/trace anhydrite, rose colored 

Core 17 - c:ut 30~ and recovered 27.2' 

limestone, dolomitic:, buff, micritic:, crysta-ls brown dolomite, 
few anhydrite nodules 
Shale, light gray-medi~ gray, dolomitic: w/clasts and nodules 
of anhydrite, white 
Anhydrite, white, angular chunks w/shale matrix, medi~ gray, 
dolomitic 
Anhydrite, ligh: gray-white, chicken wire pattern w/few inter
beds dolomitic shale, =edium gray 
Anhydrite, white w/ercsional surfaces, ·Interbedded w/shale, 
~dium gray, dolomitic: 
Shale, dark gray, dolomit!c: 
Dolomite, gray-brown, mic:roc:rystalline w/c:rystals brown, dolo
IDI tic 
Shale, dark gray, dolomitic, subfissile 
Anhydrite, light gray-white, chicken wire 
Limestone, dolomitic, light brown, mic:rocrystalline-suc:rosic:, 
abundant anhydrite intercalations, contorted bedded, bleeding 
water s1ight1y, low porosity 
Dolomite, gray-brown, very argillaceous, fractured 
Shale, dark gray, c:alc:areous 
Clay, gray, calcareous, soft, and shale, dolomitic: 
Anhydrite, white 
Anhydrite, white-gray, abundant shale Intercalations 
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Lithology - 10 

6745-6775 

6745 -6745.3 
6745.3-6756 
6756 -6761 
.&761 -6762 
6762 -6763.3 
6763.3-6766.4 
6766.4-6766.7 

6766.7-6768 

6768 -6770 
.6770 -6771.4 
677·1. 4-6772.2 
6772.2-6775.7 

6780-6790 
·. 
6790-6820 

.- 6820-6830 

6830-6840 
6840-6850 

&aso-&aao 

6880-6900 

Core #8- recovered 30.7' 

Anhydrite, whi:a, pure w/few inclusions dolomite, buff, dense 
Anhydrite, light ;ray, pure, hard 
Anhydrite, light gray, chicken wire 
Anhydrite. white. frac:ure 
Anhydrite, gray w/shale mottling · 
Anhydrite, light gray 
Dolomite, light braHn, sucrosic, laminated finely w/thin blaCk 
varves . 
Anhydrite, light gray w/angular · to subround clasts of white 
anhydrite 
Anhydrite, light gray-white w/few dolomite laminations, buff 
Dolomite, light brown, sucrosic, anhydritic 
Anhydrite, medium gray w/irregular inclusions of white anhydrite 
Anhydrite, light gray, hard 

· dri 11 s~mp les 

g• downhole correction 
SLH - 6784' • 6775' 

Anhydrite, white-light gray w/limestcne, cream, mostly sub
lithogra~hic to microcrystalline, few pieces of elastic to 
pelletal limestone, well c~~ented, very low porosity 
Limestone, light brown-cream, ~ostly microcrystalline, 20= 
Is finely fragmental, a few chips pe·lletal 1 imestcne, well 
cemented, very lew porosity, 10= anhydrite, light gray-white 
Limestone as above w/dolomite, white-blue-gray, ~ryptocrystal-
1 ine, dense 
Limestone and dol~~ite as above, trace anhydrite, white, sucrosie 
Dolomite, blue-gray~nite, cryptocrystalline, limestone, cream
brawn, fragmental to microcrystalline, trace pellets and oolites, 
low-fair porosity · 
Limestone, cream-brown, dolomitic, finely crystalline-sucrcsic, 
fair porosity, light yellow fluorescence, very weak cut w/dolo
mJtlc anhydrite, white-blue-gray 
Limestone, cream-br~·m, slightly dolomitic, fine1y crysta11ine
sucrosic1 poor-fair 1 porosity w/dol~~itic anhydrite, white
blue-gray, ·trace anhydrite, white 

6500-6940 · Limestone, light brown, buff, cream, micritic to sucrosic, 
trace porosity, dull mineral fluorescence, trace anhydrite, 
blue-gray 

6940-6950 

6950-6960 

Limest~~e, light brown-buff, SO~ micrite, so; finely frag=ental, 
trace indistinct fossil fragments, well cemented, poor porosity 
Limestone as above, s~~e sucrcsic limestone, light brown w/ 
calcite clusters, some fair porosity, _ dull mineral fluorescence 

44 



Lithology - 11 

696o-69eo 

6980-7000 
7000-7010 

701D-7030 

7030-7050 

7050-7070 

7070-7128 

7070 -7078 

7078 -7093% 

7093i-7099 

7099 -7105 

7105·-7109 

710~ -7115 

7115 -7121 

7121 -712lt 

7128-7150 

7150-7180 

LODGtPOLE 

7180-7200 
7200-7260 
7260-/250 

7290-7310 
7310-7340 
731&0-7360 
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limestone, light broh-n, micritic ~o fragmental, well cemented, 
poor porosity, dull fluorescence, no cut 
Limestone as above, trace anhydrite, white 
Limestone, light brown-tan, mostly micritic to finely crystal
line, trace vuggy porosity 
limestone as above w/5~ bl~ek. asph4a·ltic s~aining in argillaceous 
:ones, dull cut 
limestone, cream-b_uff, micritic to finely crystalline, very 
lit~le porosity, trace anhydrite, white-rose 
limestone as above w/anhydrite, white-light gray, shaly 

Core f9 - recovered 5~' 

Anhydrite, white/light gray, chicken wire w/scme tan·dol~~itic 
limestone chalky micrite interbedded matrix 
limestone, light gray/light brown, hard, dense w/sorne anhydrite 
nodes, algal pisolites, pellets ccm~cn in spar, stylolite e 
7079~'. 7082 1

, and 7050~ ' , sealed vertical fracture~ 7081-7082' 
Dolomite, brown, fair intergranular porosity, bleeding water, 
stylolite @ 7099• 
Limestone, brownish gray, dense, . oncolites, algal pellets, some 
1eccndary anhydrite infill, abundant secondary·spar, low porosity, 
hard 
Dolomite, brown, fair intergranular porosi~y. hard, bleeding 
water 
limestone, light gray, pisolitic, hard, dense, secondary spar, 
sealed vertical fracture e 7109-7110 1 

Dolomite, brown, geed intergranular porcsi~y. few isolated white 
anhydrite nodes, bleeding water . · 
Limestone, gray, algal pisolites and pellets grainstone, hard, 
dense, very low porosity due to spar infill, stylolite e 712li', 
sealed vertical fra~ture e 7122' 

Limestone, tan, locally· dolomitic w/pisolites and pellets, spar 
Jnfill, low/fair porosity 
Limestone as above w/fair/good pinpoint vuggy porosi~ 

Dolomite, dark gray, argillaceous, suercsic, low porosity 
Dolomite as above, fair intergranular porosity 
Limes~one, dark gray, dolomiti~, argillaceous, low porosity, 
loally eha 1 ky 
Limestone as above, becoming very chalky 
Dolomite, gray/dark gray, sucrosic, low/fair porosity. 
~Limestone, gray, chalky, pelle~s. some interbedded dark gray 
sucrosi~ dolomite 
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Lithology - 12 

7360-7370 

7370-7~22 

·7370 -7374 

737~ -7380 

7380 -7381 
7381 -7385~ 

7385!-7388 

7388 -7389!-
7329:%-7391~ 

~9~-7400 

. 7400 -7401 
. 7401 -7405 

7405 -7lt21 

7480-7490 

'749o-7SOO 

7500-7530 

7530-75&0 

7560-1530 
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limestone, dark gray as above w/abundant pellets and pisolites, 
low porosity 

Core !10- recovered 51' 

Dolomite~ dark gray, very argillaceous w/some white crystalline 
calcite nodes up to 211 x 2 .. , low porosity, also some white 
anhydrite 
limestone, dark gray, argillace~us, very fossiliferous (mostly 
shell cast! a!"'d melds), hard, low porosity, s·ealed vertical · 
fracture~ e i3i~·i376', and 7377-7378± 1 

Dolomite, dark gray, argillaceous, low por.osi:y 
limestone, dark gray, locally do1~~itic, low porosity, fossil
iferous, sealed vertical fracture e 7382-7384• 
Dolomite, dark gray, medium/coarse crystalli~e, poor/fair. 
intergranular porosity w/white anhydrite nodes @ 7386;• 
limestone, dark gray, argillaceous, hard, dense, low porosity 
Dolomite, dark gray, very argillaceous w/sr;ar ~lcite inter
bedded, hard, lew porosi~y. sealed vertical fracture e 
7389-7391 1 

limestone, dark gray, very argilla~eous,.very dolomitic w/ 
some dark gray shale interbeds, burrowed contorted bedding @ 
7396-7398', carbonaceous material and stylolite@ base.- sealed 
vertical fracture e 7393-7395'. low porosity 
Dolomite, dark gray, low porosi~y, very argillaceous w/white · 
anhyd r i t ·e, vert i ca 1 f rac:tu re · 
Limestone, dark gray, dolomiti~, argillaceous 
Dolom·ite, brownish gray. sucrosi~, stylolitic:, poor/fair 
lntergranular porosity, bleeding wa~er 
limestone, light gray/tan, algal pellets, some secondary cal
cite infill, shell casts and melds ccmmon, very s~lolitic:~ 
hard,. low porosity, algal pellet grainstone @ 7412-7415' 
w/fair porosity, seal~d vertical fractures@ 7412-7414', 
7416-7~19', and 7420-7~2l',.white anhydrite@ 7412' 

Limestone, tan/ligh~ gray, pellets and pisolites in spar 
~trix, chalky, lew porosity 

No sample 

Limestone, tan/gray, chalky, mostly micrite w/some pellets, 
low porosity 
Dolomite, tan, sucrcsic:, fair porosity w/limestone, right 
gray/dark gray/tan, pellets and piso1ites . 
limestone, dark gray/tan w/pellets, chalky, fosstl shell 
molds and casts, trace pink dolomite, low porosity 
Limestone, tan/gray. subch~lky. mostly micrite, low porosity 
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Lithology - 13 

7590-7600 

760o-7623 

]600-7604 

7604-7610 

7610-7613 

7613-7616 
7616-7622. 

762S-76lfO 

7640-7700 

76lto-76lt8 

7648-7659 

DEVONIAN 

7653-7673 
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limestone as above w/trace orange, red, ye11ow, dark gray and 
green calcareous shale, trace clear anhydrite, trace pink 
dolomite 

Core #11 - recovered 22~ 1 

Limestone, gray/brownish gray micrite, hard, dense w/some 
=ottled light gray dol~~ite, secondary calcite rhomb crystals 
in mini-fractures and fossil replacement, bitumen in stylolite, 
low porosity, crinoid ste~~ 
Limestone, dark brownish gray, abundant crinoid debris, 

·Secondary clear calcite, some possible anhydrite nodes, 
vertical fractures@ 7604-7605', and 7607-7609'; few dark gray/ 
black argillaceous laminae, low porosity, some horizontal frac
tures@ 7604 1

, and 7608 1 

Limestone, dark .gray, very argillaceous, very fine bedded 
(varve), hard, low porosity, sealed vertical fracture 
Limestone, dark gray, dol~~itic, crinoid sterns, low porosity 
Limestone, dark gray/brownish gray, hard w/some crinoid debris, 
fcssil micrite, s~~e secondary white and Fe stain, ~alcite, 
milky and tan chert common, hori%ontal fracture e 7619'. 
vertieal fractures e 7616-7618 1

• a·nd 7619-7622' 

Core l12 - recovered 2 •· 

Limestone, dark . gray/dark brownish gray, slight·ly dolcmitlc:, 
very argillaceous, abundant gray/milky chert 

. . 
Limestone, gray, slightly dolomitic, trac:e glauconite·. scme 
red, green and purple shale, some·white and pink calcite, gray . 
chert =mnon, trace bi ttJmen, low pores!· · 

Core 113 - recovered 59' 

Dolomite, light tannish gray, dense, some fair vuggy porosity 
(low effec:~ive penneability) w/secondary white anhydrite, and 
white· calcite rhO=bs infi 1 J ing vugs, locally suctosic •. chert 
and stylolite@ 7647-7648', sealed vertical fracture e 
76lt6-7647• . 
Dolomite, light brownish gray, mottled w/1ight tan sucrosic 
dolomite w/~nhydrite and calcite infill, low porosity, mcttled, 
probably due to burrowing, stylolitic:, Jow porosity 

H~rlstone. red, mottled, gray and green, few floating chert 
grains, coarse, subangular/subround, trace glauconite 
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Lithology - llt 

7673-7686 

7686-7688 
7688-7692 

7692-7695 

770D-7760 

7700-7704 

7704-7709 

7709-1712 

7712-7716 

1116-n26 

7726-7730 
773o-n32. 

7132-t73S 

7735-7742 

7742-1759 

. n&o-7S2o 

71&0-7766 

776&-ms 

ms-ns3 

7793-7798 

7798-7801 
7801-7804 

Dolomite, light reddish gray, mottled, red. hard, red shale, 
anhydrite and calcite infilling. sealed ver:ical frac~ure 
~ 7673-7680', low porosity, thin bed, marly@ base 
Dolomite, red, mottled, gray and sreen, shaly, stylolitic 
Oo1c=ite, brownish gray w/whi~e anhydrite nodes, vertical 
fracture e 7691-7653 1

, low ~crosity 
Dol~~ite, marly, rec, mottled, gray w/interbeds of·sandstcne, 
coarse, fair sort, well rounded in do10Qite matrix, lew 
porosity · 

Core #14 - recovered 59 1 

Dolomite, brownish gray, very argi llac:eous, .some calcite in
fill, thin bed, stylolitic, vertical fracture@ 7701-7702 1

, 

low porosity 
DoloQite, light gray w/large white anhydrite nodes (probable 
burrow infill), stylolitic, low porosity 
Dolomite, gray, very argillaceous 7 thin bed, vertical fracture, 
low porosity 
Shale, dark gray, hard, locally dolomitic: w/some interbedded 
wni te anhydrit:e 
Limestone, dolomitic; gray/dark gray, micrite, dense, low 
porosi~. vertical fractures e 7718-7720', and 7723-7724' 
Dolomite, broWnis~ gray w/white/gray anhydrite, lew porosity 
Shale, dark gray, hard, very calcareous w/lnterbedded white 
anhydrite ·' 
Limestone,. gray, dense w/dark gray shale l.minae and interbeds. 
low porosity . . 
Dolomite, dark gray/brownish gray, very argillaceous, vertical 
fracture@ 7735-7737', fair intergranular porosity@ 7738-
77401 
Shale and dolomite, gray/greenish gray w/interbedded white 
anhydrite, vertical frac~ure @ 7742-7743 1 

' . 
Core 115 - recovered 60 1 

Shale, greenish gray, hard, dolomitic, vertical fracture @ 
7762-7764', disccnfcr.mity e 7766 1 w/interc:)zsts 
Dolomite, . gray, hard, argillaceous w/some interbedded anhy
drite: 
Dolomite, light gray w/dark gray shale laminae and interbeds, 

. thin bed. bleeding water e 7778-7779'. and 7150-7731 1
, low/ 

fair porosity 
Dolomite, gray, argillaceous, bleeding water, fair inter
granular porosity 
Dolomite, gray, argillaceous, 1~ porosity 
Dolomi t .e, brownish gray, shattered interval, medium crystal
line, fair intergranular porosity, bleeding water 
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Lithology - 15 

7804-7815 

7815-7817 
78"17-7820 

782D-7S65 

7820-7830 

.. 7830-7834 

7834-7846 

7846-7847 

Dolomite, brownish gray, fair intergranular porosity, bleeding 
water, anhydrite nocies e 7Si3' 
Shale, gray/greenish gray, slightly dolomitic., hard 
Dolomite, light gray, finely crystalline, slightly argillaceous, 
low porosity, bleeding water, some secondary white anhydrite 
infi11 

Core 116 - recovered 38' 

Dolomite, ll9ht gray/tan, argillaceous, large secondary whi1:e 
anhydrite node e 7823', bleeding water@ 7823 1 , stylolite e 

'7821', lew porosity · 
Shale, greenish gray, very dolomitic, . hard w/scme ·interbedded 
anhydrite 
Dolomite, light gray, hard, argillaceous, low porosity w/some 
greenish gray shale interbeds, factures @ 7841-7842' 
Shale, greenish gray, dolomitic, hard 

SILURIAN INTERLAKE 

:· 7865-7880 

. ·. •· 788Q-7910 

791D-79SO 
·. 7!SD-7970 

Dolomite, cream w/gray shale laminae, low porosity, trace 
anhydrite, trace pyrite, fractured, few dark gray angular 
dolomite clasts 
Dolomite, cream. microcrystalline, chalky, few thin styloli'tes, 
low porosity, fractured e 7855-7858' 

Dolomite, white/cream, chalky, lew porosity 

No samples 
· .: ·-. 

· Dolomite, white, low pores tty, . chalky, cryptocrysta 11 ine 
Dolcmite·, white, low porosity w/trace light greenish gray 
subwaxy shale interbedded 

STONY HOUNTAIN - CUNTO~ KEMBER 

7975 

7975-7590 

79!0-8020 

802o-aoso 

Circulating 
Dolomite, white w/green subwaxy shale, medium soft, splintery, 
dolcmiti c · 

Dolomite, white, cryptocrystalline w/trace green shale, low 
porosity . 
Dolomite as above w/some gray, green.and maroon dol~~itic shale, 
trace glauconite . 
Dolomite, gray, very argillaceous, low porosity w/dark gray 
shale 

STD~~ HOUNTAI~ SHAlE 
, 
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Lithology - 16 

aoso-a1oo 

REt) RtVER 

8100-8110 

8110 

8110-8120 
8120-8150 

81SD-8170 

8170-8210 

8210-8215 

8215 -8217! 

82171-8220 

8220 -8230 
8230 -8232 

8232 -8236 

8238-SlZ.o 

8240-8270 

8%70-8320 

83%0-8370 

837D-U:.3~ 

8lt30-81tSO 

84SO-Slt6o 

846o-SS60 

Shale and dolomite, light gray/greenish gray, tra~
shale 

Limeston.e, gray, argillaceous. lew· porosity 

Circulating 
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Shale, gray/greenish gray, calcareous w/some brown/t~n lime
stone, low porosity 

Shale, very calcareous, light greenish gray, trace "yr,ite 
Limestone, brown/tan, shell casts, pellets, some hairline 
fractures filled w/clear calcite, low porosity 
Dolomite, tan, suc:rosic, finely crystalline, fair/good inter
granular porosity, so~= yellow fluorescence, no cut 
Li~tone, tan/brown, micrite w/few pellets, hard, low porosity, 
locally chalky w/trac:e pyrite 
Dolomite, tan, e~c:ellent interc:rystalline porosity w/some cal· 
cite infi 11 

Core 117- reeovered 21' 

Dolomite, ·c:ream/light gray, cryptocrystall;ne w/few gray shale 
laminae, s::a 11 di sccnnec:ted vugs to i" 
Dolcmite, gray, suc:rosic, fair ·interc:rystalline porosity w/dark 
gray argillaceous lam!nae 
Dolomite as above, lew porosity, micrite 
Dolomite, llmy 1 gray, mic:rite w/gray shale laminae, low porosity, 
shat~ered interval, some frac~ures appear open 
Dolomite._ gray, lew porosity. vertical fractures 

Very poor sa~les -nearly all cavings 

Limes~cne, brown/tan, c:ry~tccrystalllne~ dol~~itic loeally. 
low/fair porosity w/trace dark gray argillac:eQus limestone 
Dolo=ite, tan. sucrosic. some dead oil stain, yellow fluores• 
cence, no cut, fair/good intercrys:allina porosity. fineJy 
crystal line 
Limestone, buff/~rown, micrite w/gray argillaceous l.minae, low 
porosity . 
Dolomite and lices~one, brown/buff. finely crystalline, poor
fair porosi :y 
Li=utone, tan/brawn w/some dolomite as above 

No sample 

Limestone, brown/gray/tan. pellets, calcite lnfil_l. low porosity 
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Lithology - 17 

8560-8570 Limestone as above w/gray gre~n subwaxy shale, pyritic 

~OUGHLOC~ SAUDSTON~ 

8570-8620 

ICDOX SHALE 

8620-8668 

Sandstone, white, very fine grained, subangular/well rounded, 
friable, fair/good porosi:y, siliceous, pyritic, some inter
bedded green shale 

Shale, green/gray green, splintery, subwaxy, noncalcareous 

WINNIPEG SA::OSTON£ 

8668 Circulating 

DEADWOOD 

8670-8700 

87D0-8720 

sno-8790 

8790-8800 

asco-aStto 

ssz.o-asso 

8880-8930 

893D-8990 

899D-9010 

901D-91DO 

,lDD-9150 

Shale as above w/sandstcne, white, very fine grained, sub
angular/well roundec, pyritic, well sorted, hard, slightly 
calcareous, low porosity, very siliceous (secondary) 

Limestone, tan/light gray, very chalky, fragmental w/inter
bedded gray green shale, splin~ery/blocky, subwaxy, low poros-
Ity . . 
Sandstone, white/cream, very fine grained, very calcareous, 
suJ)rounded, clay i nfi 11,. glauconitic 1 imestcne in part 
Limestone, white/ere&~, sandy, glauconitic, pyritic, fossil
t ferous, 1cc:a 11 y c:ha 1 ky, lcca 11 y trans 1 uc:e..,t, low pores i ty 
Limestone, white/gray, s•ndy, glauconitic w/interbedded green 

· gray shale, low peres ity .. · · .· . . - .. 
Limestone as above w/few free well rounded, coarse quartz 
grains~ sc=e shale as above ·interbedded, low pores i ty 
Limestone, white, chalky, argillaceous. glauconitic, low 
pores i.tY 
Limestone as above w/gray green shale interbedded, waxy, 
splintery, low porosity · • 
Shale, green/gray _green, splintery, waxy w/scme light gray 
limestone, c.h~alky, glauconitic 
Shale, green, splintdry, trace maroon shale w/scme yellow 
1 imestone 
Shale, 9reen/gray green, mottled, brown, subwaxy w/few inter
beds limes~cne, white, sandy, glauconiric, chalky, lew poros
ity 
Shale, gray green, slightly calcareous, s~~ subW3xy, so~ 
limestone as abov-e, SC4~e sandstone,. light gray, very fine 
grained, glauconitic 7, tite, no fluorescence or cut, mica
ceous 
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Lithology - 18 

FtATH£AD 

9240-9250 

S260-5270 

9270-9280 

9280•9300 

PRECAMBRIAN 

. 9300-5320 

9320-5340 

!34~5350 

!3SD-5375 

9375-9388 

S315 -ssso 
!38o _,3S2i 
S382i-S3S6 

Shal~, gray-green, $ligh:ly calcareous, subwaxy in part, trace 
limestone as above, s~~e interbedded sandstone, silty, light 
gray, very fine grained, round, micaceous, glauconitic 7, 
very low porosity, no fluorescence 

~~~ time incorrect 

As above, trace sandstone, white-clear, ecarse to fine w/ 
Jarge, free, round grains, poor sorting, subround, ·abundant 
secondary quart% cement, poor-fair porosity 
As above, . increasing sandstone, clear-white, fine-coarse 
grained, poor sor~ing, subangular-subround, abundant secondary 
quartz cement, some large free quar~ grains, poor porosity, 
no fluorescence 
Some sandstone as above, some w/red-brown flattened hematite 7, · 
pellets, and iron stained zones 

trip for bit followed by water flow- samples 1ost 

Abundant green shale cavinss ?, some sandstone, white-clear, 
slightly ealeareous, fi~e-medium grained, few coarse grains, 
subangular, scme clear quartz pebbles, quart% -cement, fair 
porosity, trace calcareous pyritie sandstone 

Shale as above w/sandstone, white-elear-rusty, medium-coarse 
grained w/granite pebbles?, subangular-angular, trace pink 

· ·feldspar, abundant qua~ Cement• fair 1 porosity 

No recovery of samp 1 es 

Sandstone, coarse, clear quart% and granite, clear quartz, 
feldspar, pink and biotite 
Quaru, elur-white, feldspars,. salmcn-pink, and biotite, 
Precambrian granite 

Core 118 ~cut 13 1 and recovered 11' 

GranJ_te, pinklsh-salmcn, numerous hori%ontal fractures, cere 
came out in 1-4" s 1 abs 
Granite, coarse feldspar phenocrysts, fairly solid 
Granite, vertical fractures 

S2 
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Lithology - 19 

9388-9394 Core #19 - recovered 6• 

Granite, biotite and hornblende abundant, horizontal frac
tures, poker chips 111-3" thic:k 
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Grain I MI~IOAACYS S4TUI'ATICIH 
.... "-& 01:""4 ...,.0.'"' 

Density 
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reac&NT •• ou. . I .... -:..T~';. ... .,.,~ :... ....u•c ~ ...,.& ~ ,.o•~e 
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lO uBSl.o 2.67 ' DAKOTA SANDSl'C!l! (LU."CU 

ll h890.0 u2l sa :16.2 2.82 SANDSTONE) 
~J.2 !:893.0 JhOO 223 23.3 2.63 
'J.3 ~896.0 h60o 2300 2$.0 

2.63 - 14 L899.0 4000 Zl.OO 24.1 
l5 U9oo-oo .s ;~ COE .A..'UU'SI.S 

·~ J.6 647l.~ 2.76 lJINN.EI.USA 
,J.7 lh74.~ 2.81 

_: J.8 647$.0 2.78 
19 6476.8 <O.Ol. 2.7l. 

, 20 6Lao.s 2.72 
:I 2l. 62183.0 2.68 
..i22 648S.S 3-1 2.71 l!ADISOU ( CHAlU.l'.S ) 

23 6490.4 o.o6 h.O 2.67 
:r2h 6491.0 2.70 1 2S 649u.s 2.82 
j 26 61:98.9 1.2 2.72 

27 6$0l..O 2.79 
128 6S07.6 0.6 2.70 
j29 6508.7 2.2 . 2.7l. 

30 6Sl0.2 2.8h 
3l . 6Sll.9 2.17 

1 32 6SJ.u.9 8.9 2.82 
! J3 6Sl5.4 0.02 l.7 .J. . 2.82 j34 6Sl6.8 0.02 ll..3 2.81 

3S 6520.h 2•73 

~~ 6S26.S <O.Ol <O.Cl o.h 2.70 
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h3 65Sl.h 2.72 
hl& 6SSu.o 0.02 n.h 2.83 
bS 6SS6.2 8.8 2.80 
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CORE LABORATORIES. INC:. 

P1J"JI#11m R1urvoir Engi1tunnr 
CAL.L.A&. TE:XAS 

Companym:ITED STATES CZOLCG!~ srrrrv!rr 

VcU-l!.UliSO~I 'iO, 2 

F'Jdd WILDC~T 

~user·-------- Suu:c.e:__MO_. _1~_~_.;.. __ _ 

Fonn.uion 

Cot 

DrillUs, Fluid 

E!C"''at:ioa 

· P~s~ 3 o{ 

Ftl~ Fl'-2-5292 

ate Rcpon h-11-77 

A:u.lys P .. ~ 

~~a-------------------------A~uu ____________________________________ __ 

·-..... ...,.au 

b6 
. h7 
h8 
h9 so 
Sl 
52 
S3 
Sh 
ss 
S6 
57 
sa 
S9 
6o 
61 
62 
63 
64 
6S 
66 
67 
68 
69 
70 
7l 
72 
73 
7h 
7S 
76 
77 
78 
79 
80 
8J. 
82 
83 

HG'ftl 

PC:JIU4IA81LJTY 

OlJI'TM 
WILLIOA,.C:YS 

''rr MOil&aCHeTA~ l YU'Tt~&. 

6S7h.7 
6S7S • .3 
6576.4 
6Sn.s 
"6578. 7 
6579.2 
65'83.6 
61i85'.S 
6586-37 
6537.7 
6S9l.S 
6S94.S 

. 66o2.7 
66o4.S 
66o7.6 
66lo.J· 
66J.h.S 
6616-17.5 
6620,0 
6622.l. . 
662h.4 
662h.6 
6626.S 
6629.3 
6632.8 
6635~8 
6637.7 
66uo.s 
66ldl.S 
661:h.8 
66u6.S 
661J9.S 
66Sl.9 
6653.9 
665'h.2 
665'5.6 
66S7.7 
6657.9 

O.Ol 

0.03 
0.22 
o.L4 

O.l$ 

<O.Ol 
O.lJ 
0.53 
o.6o 
l.O s.o 

<O.Cll 

<0.01 
<O.Ol. 

O,Ol 
<O,Ol 

O.Ol 
0.02 

<O.Ol 
0.32 
O.Ol. 

o.31l 
0.03 

o.6J 
j_.J. 
S.9 

<O.Ol 
<0.01 

O.Ol. 

C•t ltiJF~Jit TO ATrAC)CCD L~lt . 

CORE ANALYSIS RESULTS 
('irflffl ;. ,__,~.,, nfn ,. f.o~-n rr-.. u} 

_.OSITY 
,.&ACCMT 

7.h 
3.6 
6.6 
h.6 

n.a 
J$.4 

"l.SIOUAL 
SATU,.ATJCH 

• ou. , " I ,;,~!,'"c~ ~ YO'-U•&% ~ C ~~ "0"C 

llHOI.E oom: ..ua.tYSIS 
j.2.B 

2.6 
9.5 

l.J.J 
lS.B 
18.8 
24.0 
~ com: .ANA.D'SIS 
h.2 
2.7 
2.4 
s.s 
2.6 
2..3 
l.J 
l..l. 
l..h 
2.7 
2.2 
h.3 
h.h 
2.3 
2.3 
2.h 
2.8 
3.0 
9.h 
1&.7 

Grain 
Densit:~ 

2.89 

2.87 
2.84 

2.80 
2.80 
2.77 

2.81. 
2.77 

2.81 

2.80 
2.79 
2.80 

2.76 
2.73 
2.7l. 
2.63 
2.7J. 
2.70 
2.69 
2.69 
2.70 
2.69 

2.69 
2.68 

2.68 

CU f"COM"-lTl ~C ltC~Vf:lt,._I~•-•CTATICH ltCSCitV1:1). 
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CORE LAaORATORIES. INC. 

Pllto/111, R1snvoir E..ngirzurint 
DAL.LA.S. T~XAS 

Compur tnliTZD STA'l'ES GEOLOJ!CiJ., su;m;r Fonm 

;~~c·11~--~Y.~~JD~I~S0~~~1~~·~2~------------------- Co 
I 

l rMU __ ~rniD~-==~~c~AT~------------------------Dril!Ul r Fluid 
'l~~-..!~YA ___ C4unry·------------------Su~cc~~·~·~~~·1~·~·~-·~----- Elnaci 

P:lr lt cl 

Pile R?-~-)22'2 

ace Rcpon h-U-77 

A.IWrsa R.'! 

~~-----------------------------------~~r·~--------------------------------------------------

i ......... ..,...&a 
L...: 

L~ 

r 
I 

r~ 

i .j 
LJ 

n r ·!-

81£ 
as 
86 
87 

w· 

0 
~· : I 
LJ 
{I 

I ·t 
u· 

; . 
~ ~ 
' I 

i I .___: 

_· ; 

' fOft1 

C£~ 
Fl.CT 

66Sa.a 
66S9.6 
666o.3 
6662.0 

, . 

COR.E ANALYS1S RESULTS 
f1ir•"" ;. ,.._,~ww, ";~ '• foo~•ot• r-.. uJ 

~t:f'M(A81\,.IT"f' f'ISICUAI.. 

' 
Grain MIU.I OA ... C:YS SAT\.IIIIATION 

Poaoet~ RI:MAAK• .. ~ .... :l .,cac&JCT •. an.,. I -~Ti':. fens it; vcaTtCA4 ,. vo..uac rooac ~.; .,0.~ 

(X:.l~ 

<O.Ol 1.~ u.l 2.68 lJ.ADISON (UISSION CANYON) 
O.Ol h.2 
O.Ol 3.7 
O.Ol. 3.S 

. .... 

:•J ltPP 'tO ATTACMCD Ln"TE.- . tal MP LOCATION AMAL\'~0 INTC.-~fiiCTAT10H ~ .-csu~o; • 
IU ltiiCO•P\.rTC COliC IICCOVCIIY-tHTCJl~C'TAT10H ltiSCJitVI"D. 
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CORE LASO~ATORlES. INC:. 

Ptl,oltllm ~~un•ou Enzin~nlnt 
CAU-AS. "TZ:XAS 

Companr U!IT'l"ED STA.!!S CZOW~IC.U, Su;d=.! Farm
3
tiaft ____________ l'ap 2 oC _____ _ 

~~----~~~~~~ll~~~~~~i~ii~O~,~Z------------------CM~------------------------~~·----------RP---_2_-~S-2.9_2._ __ 
F'acld l-TII.DCAT Dti!Wsc Fluid __________ Datc ltcpa.-r _ _.;;.,_-_2 ..... 5_-.... 7 .... 7 __ _ 

Cowsq·--------Sut• m:m "TA Elc.,.aticn._ ______________ A=Iyn..,., __ ...;.;m;;;;;' -----

~boa---------------------------~ru ______________________________________________ __ 

... ~ 
..... &It 

sa 
89 
90 
91 
'2 93 
9h 
9S 
96 
91 
98 
99 

l.CO 
l.Cl 
102 
l.OJ 
10!& 
105 
l.C6 
l.07 
l.oa 

· 109 
no 
lll. 
ll2 
ll3 
~ 
·ns 
ll.6 
lJ.7 
ns 
ll' 
120 
l.2l. 
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l.23 

liiOft 

CORE ANALYSIS RESULTS 
f1irww. ,.. ,.__~.._ "'"' ,. J.-• .w "--u1 

n• .. «•••t.JTY ltUIOUA&. 

CP"ft4 .. a-.ac••c:Ta 
~ .. ~ SATU,.ATION 

,~ • ~c•e&'-" ... .....,."'t •uTtCA&. • Of" • I -~~~~ 
% ~·• ._ .,... c.; •o•~ 

Grain I 
Density 

6715.0 
6718.8 
6720.8 
6723.8 
672$.7 
6727.3 

. 6729.0 
6729.5 
67:D..lr 
673l.ll-33.9 
67~.1 
673S.5 
67J6.S 
6738.0 
67ZC.l 
67~7.0 
67h8.7 
67S2.h 
6756.0 
676o.2 
6762.1 
6763.2 
6766.6 
6766.9 
6769.9 
6m.ll 
6m.o 
6m.J. 

. 7070.3 
707l.7 
7077.0 
1071.9 
70S0.6 
7080.9 
70SS.l 
7087.ll 

(~.,\) 

2.0 
6.9 

o.cn 
O.Ol 

O.Cl. . 
0.01 
0.22 

O.Cl 
0.01 
O.Cl 
O.Cl 

1.6 

o.h 

l. .• 7 l3.7 
7.l lS.9 

imOtE OOR:: ~ 2., 

O.Ol 

0.7 .. 
0.6 

·o.3 
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0.3 
0.4 
o.;· .. ·. ·-·. 

. . -~ .. " . ~'": . 

0.3 
2.3 
2.2 
3.3 s.s 

. .. 
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1.3 

-. ···"" ; ... -~ ,· . 

0.6 o.s 
2.6 
2.8 
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h.h 
3.9 

-- . 
. - ·~ . 

.- . .... . 

2.70 
2.83 
2.95 
2.96 
2.89 
2.79 
2.80 
2.92 
2.95 

2.87 
2.86 

2.85 

,.c .. ••"• 

UADISO!I (l!ISSIOU CAUYCU) 

I 

··· .. : 
. ...... . •· .: 

t• t a~r~• TO A1'TACNCC t..rT"na tat Wr LOCATION a-..t.~T&~O t•n•.-•CT.t.TICN O" I!:SU\.'f5. 
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CORE LASORATORIES. INC. 

P~1rol1""' l\~31'n"Oir En&inurint 
D..&.l I ".5. TEXAS 

~paor tmrn:n STATES G:::OtCCICAL SORVl:.! Fonnaao·u.------------Pa~·--6 __ 0 ! _____ _ 

I vcU_-~l'JJ)~· ~I:.=:::SO~!~: ...:JN.:::.O.._ • ..:::2=---------- Cot-._ __________ Pi1,. RP-2-5292 
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l_AaUoa-----------------------Ranu·~---------------------------------------
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f7ire..e irl ~,...tJwwt rr(rr I• /Nt•ettl -••UI 
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7J.06.o 
7108.2 
mo.h 
7J.JS.J. 
7lJ.7.2 
7ll9-20 
7l.20.2 
7l20.S 
7370.7 
7370.9 
737l.9 
7373.0 
7377.5 
7378.6 
7378.8 
73S2.h 
7382.7 
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7.386.h 
7.386.8 
1396.0 
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O.Ol 
0.02 
o.ca 

l3 

o.h9 

0.20 
1.8 
0.03 
o.m. 
0.09 

l7 

].3 
3.2 
0.02 

0.03 

0.02 
O.Cl 

o.cn 
* 
0.02 

0.09 

...,.,.ICA&. 

h.h 
4.0 

9.2 l.7.J. 
7.8 

lB.o 
16.3 
JJ..h 

h.8 
2.5 
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0.6> 13.2 
l..J. S.2 
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h.2 

:l8.7 l.S 

_. YOUIMC ~C ~ ~IIIC 
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* 
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7.7 
l..1 
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1.7 
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CORE l.ABORA TO~lES. INC:. 
Plir11/,11, R,unotr Enginutin: 

QAu...AS. TEXAS 

CompaAr tmrrzn S7A'I'ZS GZOLCCICAL S'J'F!TE'! .Fonnuic:2 P~~ 7 ol 
Yell }~~!Sjn' 1:0. 2 Cores me ?.P-2-5'292 

F"xld r!II.!)C:. T Dril!Ut r FI Wd .au itrpor: S-2$-77 
MOUTA!1A. C4un~·----------------Sut-e ____________ __ .ElCTation A.Aal7"a $ 

~~----------------------------------~ftmtb-------------------------------------------------
COR.E ANALYSIS RESULTS 

,;,.... ;. ~ti#.nrt "'"" ,. ,_1_1, ,, ... u, 

··~· w••ca 
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1S.9 
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l.62 
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J.6h 
16S 
166 
l.67 
1.68 
l.69 
l.70 
l.7l. 
172 
l.73 
l.7h 
l.7S 
1.76 
'177 
1.78 
l.79 
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1Sl 
l82 
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18h 
l8S 
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l3J 
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.... TU"ATIOH 
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71.02.0 
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. 71.06.6 
711~.7 . 

7L.09.S 
71ll.2 
7Ll3.7 
7lU.!..B 
7601.7 
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760S.l. 
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76U.6 
76lS.8 
7618.0 
7621.6 
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76ZU.o 
76h3.2-hll.7 
7620.0 
76~.A 
765'1.1 . 
76S3.l 
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76Sa.o 
76S8.6 
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7660.8 
7661.8 
7662.!&. 
766S.S 
7666.1 

O.Ol 

* O.OI 
0~ 

O.Cl. 

o.Qh 

O.Cl. 
0.02 

o.oa 
o.ca 
O.Ol. 
0.01 
O.Ol 

O.Ol 

O.Cl. l.$» 

* * 3.6 
7.0 
1&.3 
2.h 
l..h 
0.3 

0.3 
l..h 
0.6 
1.0 
h.l. 
l..l& 
8.8 

2.2 
1.3 

lmOIE com: .A!tA.I:I'S!.S 
l..6 
h.S 
·3-3 
6.0 s.s 
l..S 
1.2 
9.2 s.s 
S.6 
1.3 
S.2 
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Bydro~ogic test~g 

Seventeen conventional drill-stem tests and packer-sYabbing tests .were made 
in the open hole (table 2). Thirteen of these tests give clues to pressure 
heads of water in the intervals tested, but in the other four tests pressure 
heads were not obtained because of tool malfunction, ruptured packers, or bypass 
around lower packers. Also, numerical values of pressure heads in 6 of the 13 
tests are questionable because of tool malfunction, very low permeability, or 
bypass around lower packers. Flowing water was obtained during seven of the 
tests , but the rates of flow from two of them are not· representative of the zone 
tested because of bypass around lower packers. 

Intervals for testing with packers were selected after preliminary inter
pretation of geophysical logs and examination of cores. Primary considerations 
were the presence of interstitial and (or) fracture porosity, su~table hole 
diameter, and a representation of each of the major rock types and formations 
penetrated in the hole. The intervals tested (6,593-9,394 ft below Kelly 
bus~ng) covered approximately 60 percent of the Paleozoic section below the 
9-5/8-in casing. 

Three types of inflatable~acker tools were used during the testing. The 
first four tests were made using conventional straddle drill-stem testing tools 
on 4-1/2-in drill pipe (fig. 7). Tests 5 and 17 were made using dual seal 
production-injection packers on 2-7/8-in EUE 8-round tubing (fig. 8), and the 
remaining tests were made. using a modified version of a dual-seal straddle 
treating and testing tool on 2-7/8-in EUE 8-round tubing (fig. 9). The straddle 
.treating and testing tool was used for most tests because drilling mud and muddy 
water entering the parts of the tool from the. interval isolated by packers . 
could be removed from the tubing by swabbing. Lowering the head on the interval · 
by swabbing often induced water to flow to the surface. After collecting water 
samples from producing intervals, the packers were deflated .and the tool reset 
to test other intervals, higher or lower in the hole, without making a trip 
out of the hole. · . _ ... :: . ~ :·. -. · .. ·-.- "::-· ··::: . . ··:. ·.·. :.:· . . ·: ... , 

After completing all packer tests, and spotting cement plugs from 9,378-
9,086 ft and 8,884-8,422 ft below land surface, a well head (fig. 5) was 
installed. Drilling· mud was removed from the hole and the well began to flow. 
It flowed about 44 gal/min through a 2-in valve in the well head with about 
3 lb/in2 back pressure. Measured at the well head, the shut-in pressure was 
333 lb/in2 • . The temperature of water was about 48°C. 

Table 2· summarizes the drill-stem and packer-swabbing tests made in 
Madison test well 2 and indicates the test data that are included in this 
report. 
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Teat 

1 

2 

•3 

4 

' 
6a 

~ 7 

"' a 

9 

•10 

*11 

12 

. 
Tabl• 2.--s~ry of drtll-atem-teat data 

(Kelley buahins (KI) ta 16 ft above land eurfaca (LS) and 2,809 ft .above sea level. A constant of 2.307 was used 
to convert ahut-tn preaaure to feet of head. SIPt Initial ahut-tn proasuro. SIP2 Second abut-in pressure.) 

Fonaatton 

Havcaatla Sandatone 

Hinneluaa----------

-----· do 

Lakota ~andstona---

Preca•brtan--------

Fl~thead Sandatone 
(sa• ahov) 

Flathead Sandstone 
and Precaabrian 

Jed liver 

~-~~~~do-~~ 

~------do-~~ 

.Devonian (undtff
ferentiated) and 
Interlake 

Madlaon (Charlea) 

Interval 
(ft below XI) 

4,300-4,680 

6,138-6,248 

6,134-6,244 

4,898-4,916 

9,300-9,394 

9,238-9,262 

9,238-9,394 

8,11S-8,3JS 

8,0J0-8,2SO 

8,115-8,35S 

l,77S-1,01S 

6,449-6,619 

Shut-in Depth to 
pressure pfeaaure recorder 
.(lb/in2) (ft below lCB) 

1,540 4,270 

-...-.--... .............. __ 
6,143 

2,956 6,139 

1,820 4,903 
. 

9,310 ------~----
~ 

4,149 (t) . . 9,255 
. ' 

_____ ___..; . ... ' · . .' 9,2.55 

.; .\~ ·. ': ·> t. 

3,899 (1) . . · :., ·: 8,13S . · . 

SIP1 3,849 
SIP2 3,848 
SIP 1 315 
SIP2 326 

8,12S 
8,125 

2 ft above U 
· 2 It above Q 

SIP a 
SIP2 

3. 7.52 (T) .·. ;, , ... 7. 785 
312 . ·.:: ·. 2 ft above Kl 
317 ~ .. ;:· · 2 ft above KB 

·. ~.\ ' 

3,292 (f) . . . 6,450 

Discharge 
or flow Remarks 

(gal/11in) 

---------- Botto11-hole temperature (BIIT) 129' P (54•c). 
Water level (head) 701 ft below tS. 

--------- DIIT ts2•y (67'C). Pac~er scat failed. 
..._ _______ 

BUT 16s•p (74'C). Uead 696 ft above LS • 

--------- BUT 127•p (Sl•c). Uead 688 ft bclo\.1 LS. 

-...-------- Pack failed. 

-~ .... ---~ Inter~al has very low permeability. 

--------- Interval ha,. very low pcrmoablllty. 

10 to 0 llend colculntton nnt volld hccnuRc nf bypouo 

18 to 13 

10 to 8 

around lower rnckur after ohout 150 mJn of flow. 

Lower packer ruptt~rod. · 

Temperature of fluid at surface 11~·F (46•c). 
llead based on down-hole pressure gaucc, 
768-771 ft obove LS. Head hn~cd on surface 
pressure Qauge, 745-770 ft above J.S. 

tempernturo of fluid at surfncc lO)•y (39.C). 
llcad bnsed on down-J•olo prcfiRure gau~c, 887 ft 
obovo LS. llcnd baucd on uur( ace a>rcaaure 
Ruunc, 738-749 ft above LS. 

-------- Interval tested tvtco; no effective pcrmcob111ty. 



Table 2.--sum.irj of drtll-atea-teat data--Continued 

(Ialley buabina (KI) ia 16 ft above land aurf•c• (LS) and 2,809 ft above sea level. A constant of 2.307 was used 
to convert abut-in preaauro to feet of head. SIP1 Initial abut-in pressure. SIPa Second shut-in pressure.] 

Teat foraation 

*13 ' Hadtaon ~1aa1on 
Canyon) 

*14a 

~ 15 
....,J . 

·16 

*17 

HacUaon (lover 
part of Hiaaton 
Canyon and upper 
part of Lodgepole) 

Madison 
(Lodgepole) 

M4diaon (basal part 
of Lodgepole) end 
upper part of 
Devonian 

Vlnntpec Sandatone 
to.Preca~abrian 

Interval 
(ft below ICI) 

6,814-7,054 

7,064-7,304 
~ 

7,305-7,545 

7,525-7,765 

1,52o-9,394 

Shut-in 
pressure 
(lb/tn 2) 

3,303 
340 

3,421 
340 

3,568· (I) 

3,575 (J) 

4,038 
317 

* Ortatnal dr111-atea-teat data included la report. 
(t) Nu.ertcal value 1• of queattonable reltabtltty. 

Depth to 
pressure recorder 

(ft below XB) 

6,824 
2 ft above D 

7,075 . 
2 f~ above XI 

7,325 (t} 
I . 

7,536 

. 8,535 . 
2 ft above II 

Discharge Remarks 
or flow 

(sal/mtn) 

S Temperature of fluid at surface 9l•F (l4•c). 

g 

....-.- .. _... ... 

25 to 0 

so 

llcad b1u1ed on down-hole prea~ure gauge, 
812ft &above LS. · llead baaed on surface 
pressure caugc, 802 ft above LS. 

Temperature of fluid at surface 106•F (4t•c). 
Uead based on d6wn-hole pressure RAu~e. 8~) ft 
above LS. Uead based on surface pressure gauge, 
802 ft above LS. 

llend based on down-hole pressure chart, 922 ft 
above LS. 

Bypass around lower packer. Reset packers 10 {t 
higher &and tested; had bypass around lower 
packer again. 

Temperature of fluid at aurface l~l·F (67°C). 
lleod based on down-hole prC!IUiUrU UOUGe 1 797 ft 
abovo LS. Jlead baaed on surfac~ pressure gauge. 
749 ft above LS. 



HYDRAUt.X: 
MULTIFU: SH'Jr-lrf 
vn.Vf. 

} SAfETY JOINT 

I J_l. 
la-:. PAC<ER 

. INR.ATION PUMP 

OUTSIDE R£COROER 
CARRl£R 

.. 

Figure 7.--Inflatable straddle packer tool for conventional drill-stem 
tests. (Courtesy Lynes, Inc., Houston, Texas) 
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RECORDER CARRlER 

OPTIONAL TOOLS 

(JARS, SAFETY JOINTS, etc.) 

BLEED..OFF PORTS 

PACKER ELEMENTS 

~ z 
liJ 
:i 

"' ...J 

"" 
75.20

1 a: 
LtJ 
~ 

SPACER TUSING 
(.) 

WITii a: 
OPTIONAL TOOLS z 

"' "' ~ ... 
"' m -0 -• -. C) 
z 
a 
~ 

OPENING PORTS ... 
a: 
"' (,) 

~ en 

PACKER ELEMENTS 

RECORDER CARRIER 

?iaure 8.--Dual seal inflat able st%~ddle packer t ool used on t ubing . 
(Courtesy Lynes, Inc:., Houston, Teus) 
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,• 

POSI110ttt11G ASSlWkY 

. ·_:.: .. ~ . 

• • v ......... 
11gure 9.--Inflatable straddle packer used in open bole or casing. 

(Courtesy Lynes, Inc., Houston, . Texas) · 
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ORILL-STE!·t TESTS 

Box 1t2 Phone 
522·1206 Alu JO:J LYNES, I.NC. ~tarfinq. Colo. 807S t 

Contnctct An d_ers on Or-ln. lrt Co. rep Choice .. 
Rig No. a Bottom Choke 9/16" 
!Qat SE-SE Size Hate 8t" 
Sac.. 18 S"aze ~t Hcle --
Two. 1 N Size & Wt. 0. P. 4t '' 16.60 
Rno. 54 E Size Wt. Pipe -
Field •.'fildcat I. 0. of 0. C. 2t" 
Coun':~ Cu.ster t..enqth of 0. C. 361' 
State Hontana Taw Cecth 6567' 
Elevation 2S09' "!<.8. It 

fntarVal Tested 6134-6244' 
Fotmatiun Min:1elusa Typa ot Test Inflate 

Straddle 

. 

fp·-.< . 
. . ... . . ~ ~ .. 

~: .•. · . . 
.. · . 

Flow No. 1 15 Min. 
Shut·in No. 1 30 Min. 
Ffow No.2 30 Min. 
Shut-in No. 2 €IJ Min. 
Flow No.3 ea Min. 
Shut-tn NO.. J 270 Min. 

Bottom 1SS°F Holo T.tmp. 
Mud W.z!ght 9.3 
Gt.:zvitv --
Viscosity --
T~ opened@ . 11:10 PH. 

Ot~~t·rl~ R,- J 

PRO Malee l<uster K-3 

- No. SJ81 ea;,. sooo G) 6139. ·- ""' eorr-.:ttd 

i Initial Hydrcst41tic: A 2983 
F;naJ H,,-dr05tatrc K 2'Jg) 

:> a. a. ... 
~ ... 

~ 
0 

0 .... 
Cit ... 

:) 
:I 

. · .. . . 
568-! 

. : Initial Flew a . . n 

' ., . . . . Final lnirial Flew c 693 ~ : 
. ·~ . 

. . :_·: . . • . .. ::. .· .. -... : .... 
' - ... ~ Initial Shut-in 0 2920 .. . · . .. .. .· 

·~·99 . Second Initial Ffow e ~ 
·:: 

I . 

689 .•. 
Second Finat FtooN F 1207 . - • Seccnd Shut·in G 2!312 .... . r. ~ . 

' . 

. :·~~ . ~ F .I . 
. Third lnitiaJ Flew H 125?--j. • . ' . ... ' .. . -- Thitd Final Ftcw I 1950 

. ::;. 
: 

Thitd Shut·in . . J 2903 . . . @-~ E '@. 
;' 

.. . . . .. I 

. ----====--~ ··- - -- .. . ~ ... ·--:.:..:. . ~ ~ ., ... . ·. . 0 
I Cll 

Our Tester: Pay! Robbins 
Q 

... . . 
.. : . • .. - . , . ..... ··. : .. ·-

Wtcness.d Bv:- Con Brown • - I• 
I .. 

Ha Ng tfg 
. . . 

Did Weft Flow - Gas Oil 'Natw . . 

RECOVERY IN P1Pe: 4200' Sal t\ta ter 2 56.28 bbl. 
--- . 
1st now- Tool opened with fair blew, increased to strong blo" 

after 3 minutes and remained thru flo\Y . period. . 2nd Flow- Tool opened "1 th falr flO\Y, increased .to strong blow 
. after 3 minute$ and remalned thru flow period. z 

~ 
3rd now- Tool opened with fair blo", increased to strong blow "" REMARKS; after 3 minutes and remained thru flow period. Flow :;-

!!. 
gauged at 10 psi g. on !" choke. n 

.,._.~ ti -. . 

. ~ 

... 
• · 71 

c:: . 
en 
C') . 
en . 

~ 
z . 
c.. 
3 
Q -!.. 
% 
? 

C:· 
c. ..... 
(II 
0 
::s 
~ 
N 



'-:-VNES·, BNC. 

Opcratcr __ IJ_. _S_. C_._S_. _________ l!ase & No._~_fa_d_l_s_o_n_(J..;;.2 ________ CST No._ .... 3 ___ _ 

-· ... ._ ------- -- .... -··: . ~ ............. . · .. 
\: 
~ 

. 
J 

; 
~ 

~ 

'·! 
i 

. ~ 
j 

1 j··A . . 
:, : J 

~ ~ lv' . I . I ' • • • ' ,, . . . :; 
.) . ·. . ' .. 

~--------------- --------------------------------------~ 

... . 
-•. 
: •· ... 

~ . •· .·. 
.. . 

:t. .. ~------~--------------~----~. ~-----~----~--~----·~· .... - .. , 
r .. .. 
~·~ 
~ . 
~· .. 
' 

.1-

.... ._.;...._ __________ _.... __ . ______ .. ___ _ 
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Out3ide Recorder 
PRO Make Kus tet 1<'- J 
No 8682 ~p 

~, ... 
Initial Hydrostatic: 
Final Hvdrcstatu: 
Initial Flow 

· Final Initial Flow 
Initial Shut-in 
Second lniti~i Flow 
Second Final Flow 
S«ond Shut-in 
Third Initial Flow 
Third FinaJ Flow 
Third Shut-in 

,.,_...,. a.ta- loftDtft 
PMk• 8a.dTo 

-

6'QO 

A 
I< 
8 
c 
D 
E 
F 
G 
H 
l 
J 

Gl61~9 1 

eo,_.,.,. 
I · "977 

295f5 
I 583_ 
I 7_il_ 

I 
2927 

685 

' 
1222 
2820 
1287 
1959 
2905 

.. • . . 
.. . .. . 

Inside Recorder 
PRO Make Kuster K-3 
No 9064 Cap 9000 ....... 
Initial Hydft)static: 
Finll Hydrostatic: 
Initial Ffow 
Final Initial Flow 
Initial Shut·in 
Seccnd Initial Flow 
Seccnd FinaJ Flow 
Second Shut-in 
Third Initial Flow 
Third Final Flow 
Third Shut-in 

'"-"" • ......, lotte• 
P.cllw 81e4tTe 

A 
K 
B 
c 
0 
E 
F 
G 
H 
I 
J 

(;) 6106' 
Co~ 

2960 
2954 

561 
691 ' 

2515 
658 

1195 
2811 
!281 
15'-;r-
2911-



LYNES, 

Operator_...;U..;.•..;.S..;.. ~G.;... 5.;..•;..... _________ Lease ~ No. __ P_·fa.;;.d.;;.i;;.s;;;..o;;;..n..;..._C_,.2 ________ OST No._..;:;.3 ___ _ 

- fCuster K-3T PRO Make 

r·=r - . - - - -.-..· - - No 12355 Cap). 5-249 Ql 5I39' ... __ __,_, 
1! ·- .:.-~ .·=--·~. .· ~,.,. C:onectM .. 

Initial Hydros-tatic A 
Finaf Hydrostatic K 

?· lnitiaf rio· ... , a 
Final Initial Flow c 
Initial Shut-in 0 
Seccr:d lnitiai Flow E . 
Secor:d Final Flow F 

,: .. Seeor:d Shut-in G 
i Third Initial Flow H 

., - . ~ Third Finai Flow l ... 

~ - ~L· 
.. . 
--~ 

Third Shut-in J 

Haximu:n te:noertl tu re = 16SvF" 

t'' - I 

./ Pte•ll.lf'• 8efaw lattom . , ... .,. lied To 
•· .. 

: 
.. , . 

•· 

... 
·-. .. . . • . - 4 . . . • · .. . 

•· .. 
I 

PRO PMk• 
No Cap , .. .. 

r..... C:OrnctM - Initial Hydrostatic A 
Finaf Hvdrost:Jtic K 
lnitiaJ Ffcw B 
Final Initial Flow c 
Initial Shut-in 0 

.. Seccnd Initial Ffow E . . ... .·.· . Second Final Flow F 
S«:ond Shut-in G 
Third fnitiai Ffow H 
·Third Final Flow I : 
Third Shut·in J i . ' 
Prft~en• ,...,.. aouam 
Peeker Bled To 

. 
·"", 
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LYNES, HNC. 

Fluid Sample Report 

Date 1-23-77 -------- Ticket No. ----~fl:~------------
Company U.S.C. S. 

. Well Name & No. t~_i_3_on_IJ_2 ______ _ CST No. -------3--~--------------------
~- ~ CUster 
~u ... , -------------------------------

State Montana -------------------
S•mplor No. ·--· Ted Interval ____ &134-§44_'---------

Prwrsu,.. in Sampler __ 3_5 ________ PSIG BHT __ ;;..165 _____ .. _______ oF 

TotaJ Volumo ol Sampler. 3000 ------------------------------------------------- ~ 
Total Volume of Sample· 3000 

-----------------------------------------------------~ 
Oil· None 
~-------------------------------------------------- ~ 

Wafer• ~rone 
------------------------~----------------------- ~ 

Mud• 3000 
-----------------------------------------------------~ 

s •• None h------------------------------------------------ eLft. 
Ot!aer: None 

Resistivity 

. Wafer: ---------- @ ------ ol CMoride Confenf. -~---------- ppm. 

Mud Pit Sample --------- @ --------- ol Chloride Content --------- ppm. 

6u/Oi1 Ratio --------- Graviiy ---------- OAPI @ -·,------ OF 

·· WMre was sample clr•in.G ...Q.!!_l~o;..;ca;.;;.;.t;;.io;;..;.n.;.._ ______________________ _ 

. . . 
Rem.rb: Tool was open momentarily unsettin9 packer , causing_~pler to fill with 

mud. 
____________ ..... _____________________________________________________________ __ 

-------------------------------------------------------------------------
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UNITED SER\liCEs· 
OIYISlOH OJ' UNtS. INC. 

BOX 712 
STERLING, COLORACO e0751 

PHCNa :lc:l·S22·1:Z05 

Comments relative to the analysis o! the pressure chart from DST 13 
Interval: 6134-6244', in the U.S. G. S., :l\1adison t#2, SESE Sec. 18, 
T1N-R54E, Custer County, 11:ontana: 

For purposes or this a.."lalysis, the following reservoir a.Ild fluid proper
ties and test parameters have been used: 

BBT = 165• F, J.1 =· 1. 0 cp., t = 105 minutes, h = 10 !eet (esti
mated). 

1. E:drapolation of the L,.,jtial Shut-in pressure bufid-up curve indi
cates a maximum reservoir pressure of 2943 psi at the recorder 
depth of 6139 !eet. u1:rapolation of the Second Shut-in pressure 
bufid-up curve indicates a ma:dmum reservoir pressure or 2917. 9 
.2!!: Extrapolation ?f the Final Shut-in pressure . build-up curve 
indicates a maximum reservoir pressure or 2955. 8 psi. The-dif-

. terence between the three extrapolated pressures is considered 
'· insignificant and is indicated to be due to the use o! insui!icient 
_time !or the First and Second Shut-in periods. Numerical values 
for the various reservoir properties shown below and on the sum
mary pages have been calculated independently in (1) analysis of 
the Second Shut-in pressure build-up curve and (2) analysis o! the 

·Final Shut-in pressure build-up curve. The results described be
low are based upon the analysis of the Final Shut-in pt"essure build
up curve and comparison or these results can be made by referring 
to the summary page which shows the calculated res'Ults which are 
based on the analys~ or the Second Shut-in pressure_ build-up curve. 

2. Th~ calculated Average Production Rate which was used in this 
analysis, · 771. 8 BPD, is based upon the total fluid recovery of 
56.28 barrels and the toW fio\ving time of 105 minutes. 

3. The calculated Damage Ratio of 0. 5 indicates that no s igni!ieant 
well-bore damage was present atthe time of ~ !ormation test. 
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U.S.G.S., Madison H2 
Interval: 6134-6244', (DST §3) 

Comments - Page 2 

.. 

.... 

4. The calculated Efi'ective Transmissibility of 339. 2 md. -ft./ Ct=l. 
indicates an Average. Permeability to the produced fluid of 33.92 
md. for the estimated 10 !eet of effective porosity within the 
total 110 feet of interval tested. 

S. The Radius of Investigation of this test is indicated by ·the rela
tionshit; b = .Jk to. to be about 60 feet. 

6. The evaluation criteria used in the Drill-Stem-Test Analysis 
System indicate that the results obtained in this analysi.s should 
be rellable within reascma.ble limits relative to the assumptions 
which have been made • 

. : ._ - . __ , . ~ ...... -. 

. , ....... : . ·~:.. .· . 
. - . - .\ 

. . 
·- .. -.. '"";- . :-, _ _ 

:. ··:, .. ,-.-:: . . · .. . 
.. .... 

.. .. . _.,_. 
. . . • .... _..;.,. ·-- . . ' 

· · ~or.:.4~ · 
er~. Hoeg,~ 

· tant !or 'Lynes, Inc • 

..-.: · .'t · . .. - ·-: ·~ ... --- ~- - :. - · .. 

1 .·- ..... ~· .... ~·:. .. . . ·:· ; • • - :. •."i 

·. 
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. .. -

! • • 

Ope~t~ U.S.G.S. 

. ' ~ 

~ ·(. . . ~ . . . -· - . 

. ~ . 

LYNES, .INC. 

Lease & No.-~Mas.;d~i~o.a~s~oun...:fE;u. 2 _______ 0ST No_--"3 __ 

Recorder No. · G381 @ 6139' 

FIRST SHUT IN PRE.SSUR: 

TlMECHIN) 
PHl . 

e.a 
·_ 3.a :-__ ,-.a. 

. - .· 9·8· 
. 12.8 

.: ... · .. > -,. IS.a 
. _: _: .- :· 18.1 

,_. aJ-" 
:- . : 24." . - .· 

. 27~6 
-3a.a 

.. 
e.aaaa 
6.aeaa 
3·5000 
2·6667 
2e2S00 
2.aaaa 

. . 1·83~3 
. f~7143 
- ·1.6250 
· 1,5~S6 
1.saaa 

PSlG 

693 
2430 
asa4 
2654 
2705 
2738 
2762 

. 2782· 
2799 
2812 
2823 

EXTRAPLN OF FIRST SHUT IN : ~43 .a 

~ ' - : 
- · ~ .... - :. :~· -.~:-_· : .... __ ... . ' ..... ·· .: 

. : ... : . ...... !' ~· •-- ~ • • . ~_. · -- · : ·.:. . . 

... ,· .. .... _ ·!"7 :. ·. ·· ': ·"' . .. 
: .,• 
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.. 
• a • 

Operator U.S .C .S. 

"/ . 

LVf~ES, DNC. 

Lease & No Madison /12 

Recorder No. 6381@ 6139' 

SZCOND SHUT IN PRESSURE: 

• TlMECMINl 
PHl 

"~" 6:-0 
12-a 
18:a0 
24.0 
30.0 
36 .• 0 
42.a 
48,0 
S4.S 
6e.a 

CT"PHI> 
/PHI . 

~~0000 
s~seaa 
4e7S00 
3.S~Hl0 

2.8750 
2.5000 
2.2s0a 
2.0714 
1··'375 
1.8333 
1·7500 

PSIG 

1207 
2513 
2621 
2678 
2i1s 
2745 
2762 
2779 
27~2. 

2895 
2812 

.. · EXTRA?~ OF S~COND SHUT IN l 2917·9 

CALCULATIONS: SECOND SHUT IN 

EXTRAP PRESSCPSIGl •• ~ ~~··••• 
NO- OF PTS ENTERD. ~ .• .• :a tt • .• • • . 
NO OF PTS U ED••••••••••••• 
HMS D£V IATI ON CPS I .> • • • .• • .•. :a • 
TOTL FLO T 1 t·t UtiN > ••• •. • •••• 

AVE PROD RATE<SeLS/OAY>••••••• 
TRANSMISSCMD-FT/CP>•tt••••:a•••• 

· · lN SITU CAPCMD-FT>••••••••• .•:a• 
AV$ EFFECT PE&1CMD>••••••••••• 
PROD lNDXCESLS/OAY-PSI l :a • .• • • .• tt 

DAMAGE RATIO••••••=••••••••••• 
• PROD lNDX•DA.'-!AGECSSLS/DAY:-PSI) 

RAD Or . IN~ESTCFT>••••tt•••;·~·· 
DRAWDOWN(PERCENT> • • •. • • • • • .• • .• • 
POTENMETRC SURFCFTl••••••••••• 

78 

. 
2911·9 
lief 
· 4.a 
0ttS9~ 

4s.a 

771·8 
287.9 
28?.9 
28.79 

B·4l51 
"!~' . 
Se324 

36.0 
a.J 

3408~9 

CST No .... _J __ _ 

...... 
• ~: r • 

-.. . . · · ~-. 

... . ...... 



.. 
I • • 

0~~ u.s.c.s. Lease & No· _ _.;.~..:.;:fa:.:d:.:i:.:S.:;:::,O.:.:,n...;;,:.:ll2=--------..i..lOST No,_-.;;..,_, __ 

Recorder No. 6381@ 6139' 

THIRD SHUT IN PR~SSURZ: 

TlME~MlN> CT .. PHI> PSIG 
PHI /PHI 

. 
"·" 0:e0003 1953 
27~0 4~8SS9 2738 
54~0 2:e9~44 2795 
a1~a 2.2962 2826 

tas.a 1.9722 2849 
1~!5.0 1!'7776 2862 
162~0 1.6481 2876 
189·" 1.5556 2S8J 
216.a 1.4861 2893 
243.0 1·4321 2S99 
27a.a 1.3sa9 2903 

. Extrapln ot Third Shut in; 2955.8 H: 369.9 

RESERVOIR PARA.'iETE:RS: 

COl.l.AR tu:COV 361.000 PIPE RZCOV 
F lNL FLO TI:-J 6a .• aa0 l-tUD ZXP~'JS 

API GAA'IITY 1a.aaa Si'E:C GAAVTY 
PAY THlCKNES 1a.aa0 SU3SZA D?TH 

CALCULATIONS' THlR.O SHUT IN 

EXTRAP PRESSCPSIG>•••••••••••• 
NO OF PTS ENTtRZD•••••••••• 
NO OF PTS USED·. • •. • • • • • • .• .• 
RHS O£VIATION<PS1)•••••·•~· 
TOTL FLO TlMCMIN>•••••••••• 

AVE PROD RATECSSLS/DAY>····~·· 
·· TRANSt1ISS<MO-FT/CP>• • ••• •••••• 

IN SlTU CA?CMD-FT>•••••••••••• 
AVE EFFECT ?Eru1<MD>••••••••••• 
PROD ll"DXCSSLS/DAY-PSl >• •• • •• • 
DAMAGE RATIO••••••=••••••••••• 
PROD INDX-DA~AGECESLS/DAY-PSI> 
RAD OF lNqEST<FT>••••••••;!'••• 
DAAVDOWN <PERC tNT> • · ••• • • • •. • • • • 

. POTENMETRC SURFCFT>••••••••••• 
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JS39.~aa 

1··""" 1.000 
-JJJa.aaa . 

29SS.S · 
11·0 

4·" 
0e003 

tss.e 
• · 

771·8 
3J9.2 
3:39.2 
33.92 
a.767 
e.s · 
e.3s2 

59·7 
a.e 

3~96·3 

INT FLO Tit-! 
BTM HOt. 'n·1P 
VISCOSITY 
~A.TR GAAONT 

.. · . . ~ 

15.000 
164.a<Ja 

1.,a~a 

0.433 
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LYNES UNITED SERVICES -LTD. 

·~csmt 2 u R r. ott. o. LCCN: 

·. . . 

.2saa 
PSIS CD lt. CR WATE:R) 

PRESSU~E EXTRAPOLATION PLOT 
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OATE; ~~-=-7'1 
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REC. NO. 

OEPTH 

. 

.. 



L 

)_ .· 

D 
·D 
. n -u 

n 
n 
:_j 

' i 
I ' t i 
L 

.-~ 

i . 
I ' 
I : 
~ 

: . . . 
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! 1 • -

Phone 
522·1206 Area 303 

SQot_....;;.;;;...._ ____ _ 
Sec.-la._ ___ _ 
Twp 1 N 
Rng. 54 E 
Fse!d \Yil d cat 
CQuntv Lu~ter 
State Hootana 

LYNES, .!NC. 

Csg. Size & Grade~9-=5~/~8~"------------
2 7/8

,, 
Tubing Sizi!-----=~-=--:-=-=~----------
Too&O~th ___ ~8~1~1~5--8~3~S~5~'~~------------
On Location @ __ 4_-~1~2--=77~~4~=~3.....;;0~_A_H ...... ______ _ 
Off Location @ __ 4-=--1~5~-""":::7:-7~-=-7...;....;: 3;;;...;5;.....;.Al.;..1.;.;. ______ _ 
Lynes Rep. __ ~P~a~u;.;l;;......;..R~o...;;b~b.;;;.in;.;.s;;;;.._ ________ _ 
WeU Owners Rep._..E;;;;1:.;:;1;.;.w;...;;o;...;;o;.;:d;....;;B.;;en;..;.;n;.;.e;:;.t.;;..t.;;.._ _______ _ 

Tool Oe:seription Sttaddle Treating & Testing Tool 

Top Packer: 7!" X 1:32" 

'T~t 110 
Summary: 

Bottom Packer: 7t" X 132" 

8ox.71'2 
Sterling. Cofo. 

4-12-77 
S:OS AH. Hoved tool to blank position and bled off pressure, then swabbed 

down 2500' of fluid. 

8:55 Af.f. Moved. tool to between position. Tool opened \V!th a .strr,ng blO\Y 

with fluid to .surface in S minutes, let test flow over night. 

--13-77 
10:43 Al-t. ShJt-ln on .surface. 

1:30 PH. Reopened tool. 

· 3:35 PH. ShJt-in on .surfa~ • 

5:20 Pt-t. Reopened tcol. 

.. 

''OS PH. Moved tool to blank posit;on and pressured tubing to SOO p.sig. 

S:2S PH. Moved tool to. inflate position, bled off pr~sur~ and released 
packe~. 

·. 

81 

I 

> 0 a. ~ 

~ ~ .. . 
:: 0 

~ _, 
~ c. 
r'f' .,_ 
:::1 

4Q 

... 

.. 
N 

.... 
g · ~ ..... \\ .,. . ,. 

' ~ I 
I 

~!, •• 
.f:" II . ,, 
::11 

C'\ I I 
0\ 'I I 
vv l 

I 
I 
I 
I 

I 



,-. 
I 

l . 

,.._ 

' : u 

n ...._. 

0 
r. 
i ' L~ 

r ~ . 
I .__ 

f . 
. . 
:.-.c 

a • 

-

I 

LYNES INC. 
' 

Operator U.S. Ccological Sqrvey Lease & No. _..utA.a~d..,_l .... ·, sw.Jown.J-Iue ... s;uto.....J,Wu:e;;.,~,l..J,l._;.:/!~2--- OST No._..l.,.o ___ _ 

Above Interval .. Kuster K-3 - ·. - - .. .,.- . .. PRO t~k3 ! I ior ~~'-.. ~/$"1. 3 f ~~T/ft.// 
··"o 

No 29 5500 ! I 
. Cap @ 

!j 
P • .s s-oo ....... C:orr!Mln 

?.!f) 4A..• fJ2 
. 

Initial Hydrostatic: A 4108 
@(_ Final Hydrostatic: K · 

·- Initial Flow a i . 
~ 

Final Initial Flow c 
~ 

., Initial Shut-in 0 . \ ·~ Second Initial Flew E 
I ~ Second Fin at Flow F • .. '\ IESI !0 IESI ll Second Shut·in G ! . . Third Initial Flow H .. 
t .. Third Final Flew I 

• Third Shut·in J . 
i l 
! I . . . . .. •. - .t 

f - - ... .. 

: Pteuur• lelow laftOm 
.. - heker8144Te .. - . . . 
: ~ . . · .. _ . . .. . .. : - . . 

•· . ' . .. 
. .. .. 

. ; . . . . . .. .. .. .. . . -· '· ~ '"" . . 
: ... . -:-. ~ .:-: .. . . . 

~r- . "r~.,~:~.:~-* l.e.c::~ ')..,-~ I'L 
. - JSrr·-iJ •fl PRO M$-lce Kuster K-3 "' 

. 'l ,. ~7·0 "~· ~~ . 
No 2 12 ~p :s'~(l ~ a1z:S 1 

~~ <9>}' 

~ ~" !i.. ~ Initial Hytirostatic: A 4130 
• Final Hydrostatic: I( --. 

Initial Flew a 3337 . - I . @<t)®&D -rr;(!- Final Initial Ffow c 3584 :. ri • ~ .. ~ ® ·©. Initial Shutein 0 380S 
' r. Seecnd lnitiaJ Flow E 3575 

... . . . 
S.ccnd Final Flow F 3553 ; . S«ond Shut.fn G 3800 

IES·I ro TEST " Third Initial Flow H 3579 .. Third Final Ffow I 3555 
Third Shutein J --

"-- ·- -. 
- __.__. -

~ ......... ".,.. . 
Peckw lle4 Te 

. 
, 
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LVfi'.JES, ;NC. 

epemar. _ _,.;.u....,.s ............ c_eo=lo_g.i;;..;c:;.;;:a;.;::l~Su-r=-v.;.;e;:.oy,__ __ Lease & No. Madison Test Welk t12 CST No.__.l~O ___ _ 

it 1,, PRO Make Ku~ter f(_, 
Kct.. s .. ~...,~o~ ·- ....... Mo 15242 Cap. 5450 

;~rt~~ 
0 --" ~·- e4,.r.ct•d .. ~ Initial Hydrostatic: A 4131_ 

: 

©© Final Hydrostatic: K. --.. 
Initial Flow 8 3338 

' . I 
\; 

Final lnitia' Flow c I 35.57 OO®®<D r··,.f11;-. ' lnicia.l Shut·in 0 3516 .• f ® Second lnitiaJ Flow E 35i8 • \ . ~ . © 
' ! 

Seccnd Final Flow F 3553 . . Second Shut·in G 3812 
; IEST IQ TEST II Third Initial Flow H I 3593 

I : Third F inaJ Flow I ~)60 .. 
Jl 

:'I Third Shut·in J --t .. 
•• 

, . . . I 1 
~ . 

~ .... . . - ·. · ... ~ 

f 
,._,.. • ....., .Mteftt . ........ .._Te .. 

.. . .. - . : ... 
: .. -· -. . .. 

-, 

. .. -. •. . 
•... : 

., 
.. 

; . . • ~ 7 .... ..,· .... . . .. · . · · . . : ~ . -· . . ~ . .. Below Interval .- :·· . 
.. .. 

Kuster K-3 . •. PftO f.J.ak• .. .. 
No 15240 34:So ·-~ ~ 
~ C•"~"' 

!I 
.. ~ .......... ~..._ 

.;; ~4. . 1.s;-.r··/ .. -.... ~ lnit~l Hydrostatic A ~Z'W 
~ .. \ ,.,. ;::. CJ ...... J. .,,. ,:~s-'2.'ffJ -

~ 
P. $¥:.- .. rmal Hydrostatic K 

lnitm Ffow 8 
' Final Initial Flow c 

~ JnitiM' Shut-in 0 
s.cond Initial Flow e ·-
Second Final Flow F .. .. -- s.cond Shut·in G . .. 

•· •· Third Initial Flow H ... 
I~ 

TEST tO TEST " 
Third Final Flow I .. 

f Third Shut-in J ! ; . ! 

' ' - • 
I 

'' r~·= -- .............. ~ . .. r.-.a~MT• . ·~· ... _. ·- ----·-~ 

--- - ·, 
• 
l 
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'-""' r 10111 

T1N-R54E. 
~~y·.;;o,iAII: 

Section 18 

MONTANA. CUSTER 
c~-·· 

U. S. Geological Survey 
tt.&AAA - •u.~ ,._, ....... 

Madison.Test Well $2 
:f~&IION IUllQo. 

Red River 

ROGER. L. HOEGER 
Clnvullirtr c~ol.or;Ut 

1710 So. .BcUairw Str'C'Ct. Suit~ SOl 
Dcmou. Colondo &0222 

(S03) 759 ··4491 

Otili·SI•m-fest Preuur• AnoJysia Ra9ort 

T&lll Ol'llolt .Iuitial: 
Final: 

IMttiA&. ~To4N Jl~~~ 

167 minutes 
'~ SMUt.ut TIMet -

105 minutes 
tUI..._.& .. 

10 
,,.,,,.,...., u~ua. 

8115-8355 

1548 mins • ''"'' -···· 
125 mins. Scecial 

1.0. ...... "' 

L-6658 
C:W.U. ~UllOa 

6/8/77 
OAI& tUtaDI 

4/12/77 ·- (LlYAUO.. 

K~ 2809 

,~,,.,, 

Fluid to surface in 8 m.lnutes of First Flo\v; reported flow rate range: 
13.8 gpm- 18.5 gpm. 

HOLE. TOOL AND RECOVERY DATA 
CHUL.&,.~t,.t ,.,.,. ACI T T Test too1 run l't&r 011 ~&UO -..o I'CitC&NIA.CO& I 1t-1o •- •-•1 " oa~~~·~'"""~rY on 2-7/8" ,.,,r o,. ••u• ••rt• PtACU•t~& 

··~·-'-· " O~~~~~AAI'OOT~& t.,~bin~ "Ill c~ or"•• ClM4A l't.•e&JooiAG& 

' I'IOt.C Dt .... u&• 9.625 fl&T 0' Ott. OM. ,..Clltf ~& 
jt,.. ... , ~ 

~:n.: .. ~r:1o~' '~t.:~"" • JII&T ~ CU»tiOH 1'01~4fi0N ·~"YCAY --- J'UClHT AC.a -. 

·. 

Ut'l&~¥6"' lHI~-&U 240 HilA&. ~';!~lAY Flowed water AW!MAG" , • .,~C:.IOH •All 538.8 r.r-• (It• ... ·--· 

IIUO -~~.- ~ .. ,_. --- ic;.l#.c.ltl 0# AIIN~ioa --- . ''•••'-! 
IUU.Cll•t 1'\.QW....;, Tla4 l-·· 1673. G•oss .. ~c.!;.~~~ v~ --- •cco.tn \.ISS nuN ~ .,.,._.,..._ tllt 

,.....A~~~~...._--------~----G ... AUG£ SUMMARY B Surface Recorder 

. 

a&CDitOC• ........ I oun.. t OAI&AM I Uaaaotll .... u l oun.. 

2512 · 81251 -5316J . ~ ~'" • ·2'. apove K. B. 
f OAIWM 

+28111 

,_ 

0 

A I KEY POINT SUMMART I B .. -·· . .. · ,: ~_ · .. ~ · .::·· A' SUMMART Or RfSUI.TS I B ', . .. 
'' . ' ' 

Fint Flow ··.-.• ·•·. .,PIC11YC ta..-~u.•eun. ~ 
..... _ .. . . .. 

23os. 5 I --· M81&A&. IUJ~ ,.u~•i .... . 
3337. -- IIIIDICA11D A\'llltAC.I PIII•Cil.IU1'Y. ~... ...., •• 

~ IUI...c:it ••t~a~aral ,... . . 230.6 (!or eJt.lO'e!f'eet. o) 
3584. --- A B ,ttOCHICTMtT tMOC&a 

I ---·--.-·-
S.~ Flow t lXTRAPOLATION SUMMARY t 1.83 -... n.t&.,~~··~., .... .,..,,.a&. c.·•~ ~~.u~~ ••o.•••t~.~Ato o..r"' OMIAIGI ••tao. 

I 3575. -- 10. 21· I 1o. 21 1.61 ---
, ... ~. 1\.0"IIIICio , •• $JI,Ul .. l ..... ......... Of' POIMU YIIO lOa ,_fl.._ Q.IA\'Wlft ruw.G r••~a~•& cgwue~ • 

3553. 
_ _._ s. I a. -- I --. ~OH fW ... TU&. ~ QIA'fll ·~ . 

--- 1---
-·~...,, ........ sa. ... I .... NGtiA&. uta~u.o ••uK~«&a .... IMTI ..... I'Of&MtiOIIIT .. C SY•-ac• ... 

3808. 287. _3849. I 315. ~3537. ·1•3536. 
rt~UA. Cl • •we CM.CUI.Atli PIIOIIM&Aoii.IUO OAt AI 

16.93- 17.40 
Ft. of Head abtve K. B. 

7·28. 727. 
~•• or ro-n uno 11oa ,,...,._ c,ot4n•• " . . . .. . . 

6. I s. 
t 

a.wc o• ""-"- ~~~~ a, • .,,, .~ 
. 

38. I 31. 
,....._ »~~~t.-. ,.us.u~" 

1 
.... l'tlll4 UIU#~UO I•Uau•C. . .. ·~ I'OtllltiCIMIT .. C JUeJI AC18 ·-

3800. 286.5 3848. I 326. ~3534. 1*3561. ·-•tiM. "YMOU AIIC ....0 rec~a~ala .... Ft. of Head a~ove K. B. 
4t3o. I --- • Conversion Constant ol 725. 752 

....... ... ~1A11<MUOP .. $Wtlla .... 2. 30 ft. I psi used to calcu-
.. 

--- I --- late P.S. Elevntion. .. 1 

84 



ROGER L. HOEGER 
. C11n~t~ltmr Ccolorizt 

1710 So. Bellaire Street. Suite 301 
Dcnw~. Colorado 802~2 

(303) 7S9 • H91 

Comments relative to the analysis of th~ pressure chart from DST Ill 0, Interval: 
8115-83551, in the U.S. Geological Survey, 1\ladison Test \Vell 112, Section 18, T1N
R54E, Custer County, 1Iontana: 

1. Extrapolation of the Initial Shut-in pressure bufid-up curve indicates a. ma:d.
mum reservoir pressure of 3849 psi at the recorder depth of 8125 !eet. EX- . 
trapolation of the Final Shut-in pressure build-up curve indicates a. ma.Umum 
reservoir pressure of 3848 psi. These e:ttrapolated pressures are equivalent 
to potentiometric surface elevations of +3537 feet and +3534 feet. respectively, 
based on the conversion constant of 2. 30 !t. I psi. These potentiometric sur
race elevations indicate a head o! water above the elevation of tb.e Kelly Bush
ing (+2809 1) of 728 feet and 725 !eet, respectively • 

. Extrapolation "plots, using the Horner method, have been made of the shut-in 
pressure build-up data which. were obtained by the surface pressure recorder 
located 2' above the K. E. The results of these extrapolations are shown on 
the summary page and, when converted to potentiometric surface elevations, 
compare very closely with those determined by the analysis of t!1e pressure 
bufid-up data recorded by the down-hole pressure instrument. 

2. 'l'he calculated Average Production Rate which was used in this analysis, 538.8 
BPD, is based upon the reported flow rates which were gauged throughout the 
iiO'Wing periods used in this test. This average production rate ·has been used 
m the basic Herner equatio~ along with the measured slope of the e:ctrapola-

. ·ticn plot !or the Final Shut-in pressure bulld-up curve, 38 psi/log cycle, as. a. 
me2ns of calculating numerical values !or the various reservoir properties 

·shown below and on the summary page. 

3.. The cal.C1Uated Damage, Ratio of 1. 61 indicates that slight well-bore damage 
·was present at the:time of this formation test; however, in view o! the volume
rate of production which occurred, this indicated well-bore damage may be due 
to the choke e!!ec:t of the test tool rather than !ormation damage. 

'· The ca.lcula.ted E!!ec:tive Tran~m~~fi?Uity of 230S~ 5 md. -rt./c.p. indic:a.tes an 
Average Permea.bfiity of 230. 6 md./cp. !or the estimated 10 feet o! effective 
·porosity wi~in the total 240 !eet of interval tested. · 

5. The evaluation criteria used in the Drm-stem-Test Analysis System indicate 
that the results obtained in this analysis should be reliable within reasonable 
limits relative to the assumptions which have been made. 

·ss 



PRESSURE BUILD-UP CURVE INCRE!-.IE~TAL-READING DATA 

Company U.S. Geologic~! Sur"·ev 
Well Name & No. iVTadison Test \Vell :;f2 
Location Sec. 18. T1N-R54E. Custer Countv, Montana 
DST No. 10 Test Interval: 8115-8355' Formation Tested: Bed Rjyer 

Recorder No. 2512 Recorder Depth __ s_1_2_s ____ r_ee_t_. 

INITIAL SHUT-IN 

Initial Flow Time. t = 1548 iii 
a t + a .:.L±_ji. Pressure Ill e 

-,--- (p. s. i.) 

FINAL SHUT-IN 

Total Flo'v Time. t = 1673 

t +a 
t 

l...±_§_
9
+ I Pressure 

(p. s. i. ) 

~-------+--------~-------~-------~~-------~------~-------+----~ 

I 
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PRESSURE BUILD-UP CURVE INCREl\1ENTAL-REl\DING DATA 

Company U.S. G. S. 
Well Name &.. No. jV!iJdjson Test 1Ve1J :l? 

Location Sec. 18, T1N-R54E. Custer Cocntv. Montana 
DST No. 10 Test Interval: 8115-8355' Formation Tested: Red River 

Recorder No. ----Recorder Depth _______ !_eet_. 

INITIAL SHUT-IN FINAL SHUT-!N 

Initial Flo'v Time. t = 1548 il Total Flow Tin'le. t = 1673 

e t + e t + a Pressure 'II e t + e 1.....±._jJ_ Pressure e- (p.s.i.) L -a- (p.s.i.) 

~--~5----~-1~5~53~~--3~10.6o_l __ 2~~~·~o~~iirl ___ s~--+-~1~6~7~8~~3~3~5~.~6~04-~2~3~8~.~o~ 
..._-::1:.:.o __ ~_.:.15~5 s 1s UOl 2 so. o !l t_o..__---+ _ _.1;-.;;;6:..;:;8L_._1..9.::..;8 ·~3:;..;:o~_2::.;S::..:l:..:. • ...;::;s~ 
t-----=1:.:6;._ __ ,__..:1.:.5=-64.:. __ ~ 97 ·1L _ _g_s_7. s !!L 14 16~L .. --:::1:.:2.:.0.:... :.;so::....:..--=2:.::~~s.:... =-o__, 

20 1s6s 7a.4o 2_6t.o .!iL 20 1693 a4.6s 264·.o 
.,___~go_-+-_.a.~1S~I78 52,. 60 2.6.6 . ...5. ~_2.~ 169L_ __ . ..:6:..7:...:..; .9::..:·2:~..~--_-2..;6:..:7:...:.•....::5---., 
...,__4;o;~o--f.-_1 .... ~~~R~~__.-.,.Io3~.at:·g • .7.a_.__21.Q......O_Iil 30 1703 56.77 270.5 . 

~n , ~qA 31 .9.6 2.7~..5 t1 35 1708 48. ao I 273. o 
~--~".w.-n_....__.,~~-.:.w.ns __ ~J.6 ... so 21s. s llf 40 1713 42. 83 275. o 

7n , ~,A 23 11 21G..JL ill 50 1723 3 . ...:.4.:... 4.:.:6=-_,_--=-27.:..;8::..:·-=o~ 
ao , "28 20 35 219...0 II 60 1733 28. 88 280. o 
Qn 1 ~ ~ ~ 1 a 'n 280 o _!!j ., n ... l1_i.3..__ .__ti.s,j.P~--=-2 8:.::2::..::·...:5~ 

100 1 t..d~ 16.48 281 5 lit 8? _11.55.._ 21.40 284. 0 
12o 1 t.t.a 13.~7 __ ~83 s Ill ao_ 1.1..63 .. l.S. •. ..:.~s:.::c..+-9--fll2~8:~s·:...::S~ 
137 1t.ac:: 12 30 ?~~ n il 1n·? 1775 17 40 286.5 
1~7 1"11~ 10 27 .,~.., n ! 

II 
II 

•. 

88 



nu._s_.u_._s_'!_,_ YJ.a~.lsp.tl-~-e.sJI .\'f.lq11 ,~ (RS.1_~1l0' ~ r< .1:1'''' 'I•' !!IIIII' '! I'll• ffi!! I' ~ I I .~ 'l'i I' I : I j I~ . t360 

~r.v~ ~p .11~n~~tr ii~W :II 'I I . _I - ~ - ,I . - :. ~-< ~ n~~;:!: ~i! ~I!! ~II!\ I ;Iii IIIII' t. I J ~ .. :'_ .111 w! ~ liH~ :-~·.J 
.. - ~ ... ···. ~j ·:·· :' :~ ::- !'1' ! ' i! .,,I .1,11 • jltl.1 I ·I . ·l· .. !1 ill!'! ·:rj!'l: 1'11'11' 'I II' I ! . ' I ·j11n'l11·• 1., .•. ,. , ... 
. . .... ·.: ·:· ·····1':·111'.''!1 I I i"n i,· ·l•''j'll I' I' I Ill . .. . , I · ··-~~~··1 .. ·:; : ~ .:.: ::: :·: 'r i, i •f . ,I ;; I 'I' I . . . . . . .. .. : ;~ i:t· : '•!.:i! .: I'll• · I' . . .. . - t ~~-- ... ·•--

~ l. : 'i :" . ! ~·· ,·:f :·.· ll.i f I I i . . . I . . . . . •. t~: . ·~· ,, I I I I ~ I . . - . . - . . . • I • '34.0 •. ,, I ' .• , II' ,,. 'II' 1~1 1' I .l l " 'H II '''II ,., I 'I ·t ·I ---
I .. t I· ... , ' . . . . ' .· · · ~ - . ,- . .. I. r· - . I ! • .-•. ., 1--- .. • . :~ ··t. . . .. l f- . - 15.. 'l. it' . ; I'" I I I , . • I . . . . - ........ -,.,. 

: : :; . ~ . : ~ ·~:~ : :ni ,, ;: ;a; 'II i t, It - i~J~ . ;.: I tl·'~f~ t . ·,: .. . - -- ~ ~~ ,h~ .11::,. ''II 'l'il'' I ~ I . . . .. I ·II I r' · ·I •-t·l. ; ·.· . !• :l·l:l' •;r · l':•til'l I I'• ::: ~ G . . •. ;,•:: lt,,: ,I:J II: I . . . •. .. . .. .. ·a · ! 
. I . : .· . • ,b ... ; :I ., I II I tl • I ' ' • . •• , ,,, .• I •1,' I' . . . . . . ·I· . . -1--.-:-

·· f· ·· ·· ·· I• · .,., .. ~ t! 1 'I I' . 1. '•····a""t·1'11 , 1 ~ _ . . . .. . ... ' .•. 
:ri: :~ :r:;i ~ : ~! ~ ~ . ~ l!!; ;lfi ~~li !i : ' 'I l . · ~ - : ·: ~ ~ ·- · ·F =- ~ -~ - ~ ~ ~~ ~[ .ihl'i;:!~~~ ~ ; 't''~ II I · · ·--· ·· f- 1 • . !1.,. !·t-.32o 
. t. r. · ·...:r;!..:._;.~al · ;,~-- ' I - l!l·;i[~~,·ijj ' lj: :lrlf 'I . ·- ··---· -ll ~ 1. tl·L1.;.1;--1 l · · ·! . · · · ,i,,·r · · :i : i'lti! ~ l'iljj '! · .. ·. ·-~~ · ·:_· =· ~ : : 1.!~.~. - lllir111 1 .: . 1 11~ ··:.....,...!-!" . -~.t-r· -·· 
, •. •. ' •'•11+ · 11 .,, I P. . ,!t ,II Ill · ~.......... . . --··' . ··· : '·;.!!·i'i:~. : :l':::;: 1 :,;:1 1 :!11111 11 

. - ~ · - :: .: .f~-:'l:l!li:'l!~l!·i 1,jlll,ld~, j l1 •r'it -l 1 Jl.l~ . :·· . .!·~ . ~·.~ - ~!.~.~~~,::1 !·~ , •. 1 I.!! . . . ·r.- ,,~~,,.~.,",~ .. ,,,i,.l·t:,l'j . ·>; l'· ··--1-l- llffi ... _ ... ,.. .... -· .f.· .. ·,; :·: ;: .. l;~ ~~ ; ' j ; !!!l !!., rtl 1 I I· : ~ . - ~ ~ . ~ .. : . . ·. · . . -.: !l.:t: . :~:,:::t:!ll!l;t !!I: .,,,.l',l" . ~ ~ ~ -t· -t-~~ ~ I . . t_ r.L_t_ 
1 · r· ,! .. ' • · • l · · 1 , " • : ' ·I · ., , 1 . r 1 I I I h 1! I h· ..,.,... 1--:,... • - • ·1 · • 1 .. 

• i ... ,. ~ . :•; ~ ·;· ~ ! · ri• · ·:1: lli ' !'li ll'd II . . ~:. : . . . :: , __ Jlii Jlit!• ·'il :ji illt~II.P.1 !"'i~mn ,,,, II H . 1" ... ~·- t !i Ul.t . ~: llfJ-t[. 
~~ ~,· : ·:::: ~tL~Jt:u!l'!_. II II I;, . :.~1-f.itt · ~f(-:~- :i~ flll' ~H~ . . -H-l•JJ.a.L . 111J111300 . . !- ' . • . • 1 I I t . . - - . . - . ., '· ,.. .•· ~ ' ' 1-4-'r 
. ;: .. ,: ··: , ;~, '!~' ·i;l ,,. '1'1' ,., ' . . ~ .. : ~ ~~ : . - ·t .li•ii k r.-, 'Ill' i I !IIIII .. ~ . . I I 
t · .. a 1•••1· 1;; ·. t' !1 I l , 

1 
. __ 1~ l:f;, ~~!I , I I.J.--!~1-o- · · · - • • • 1-!-

::t.: ·.! :ir .:p :!u .1:' i'li ''tdl,. till l ~ 1 . . : : : = = . . . .. L ... .-1:-1:'~·· :II- !r.o~J ! ; ..-mr, 1JIIIffi nl II. II . . - "-.. , ..•. . Tl'··t!lrt!t: . ! !t! I :,... u~ :::: ... : ... ~· · · ~';'! 
:.. - · ... !!. -- .J. ···• · •· ·• · • ... : " · - • ._!...,;, · :·:1·1 
. ... , . . :i ' .; ... ;t! ·Iii ·I: : I, .• II . . . . .. . . ··i, ·t - -I-·~~~": 'I' I'' I I'd·,,, 
· , • • •J •• , '·' · 1 r . • . • · · - · " · · ·-- · • ~ ' .

1
• • 1 :11· •• • 

: .. . :·, ;! ;·~· ::i' w ·i!: ;:1! l! 1! ,II', ,I, hi I "~ ii' )'d t!~ "lf~ ll,ll!: ;..' "~ .. :L i: ~· :~ :::; ;Ill i!ill! 
I I -~· . .. I .•. • .,,, . u .J . . n ~\t'l"'fft' I~ +T·fj• ~ 1;_ . - I ·· - J,a!,· :1.· .. , 
~~~ ·: ~ -~'ii: r11!1 · i~ r:,, :,,,

1 
n' ~,i ~ ·1·t r~~~ 111 11 .. ~. : .. : ~ ~ . ,:,.t::~:tiitl n·; n, 

•' .. I . I . I' . I .. • " I''. I I ·0- ,. ~.... I I M 
: . • .,. ·', :i :1;::· .::: T' : n·~0.~1 n 1· 1 , 1 tlr Ill.~,~~ ,,, -~ .. ~ ~ = ~ ~ - ~~~!'''j· ";l·~~·il : "l.l'i 

I • . •LJ.?.' II . ~.,-r.w .•·; !•LIE~ L.A- I . ~t' " · 1-1·-f- . . - • · ~·'•:; · "'t'l• ,,, " ... . .. . ·- .. -I . _.. 'V I. '. ~I ~:J I " ·I ... I I' ,• • . . I' I I I ,, . . I ! • . . . - . . . . . ' 1 ·:. . • •I i . : ,, 

1: · ~ ; . • •. ~~ ~~-mrr·' l''j'' . . . l 1. . ... ~ .... l: ~ ;~. ,.,!,, . .~! 1"1 ~~· ·I/~ ·'·I!.. II ~ ill . . . .. - . ~ ~~ ,..... ~ ... . f ... . - . . ... .. . :f:·l: r:..kif. 'l:.j .. , • ..1 , .1"' l.l I . .. ·-. I P. .rl 
I- ~::::-r Q_ ..!.,, :....r.-= '•-~• 1:- t 

~ .. ; ·:· r· :·· ·:·· · ~!· 'i'' ~= 1,,~ : ~,II' I 1·1 :-: : r. Ill . ·I: ::-: .... . , I'' ,! .,, . '''I ., I ' I . . . -. 
: .. : ., • .. •. : I. 'II' ' • . I I . . - ... . 
; ,.; i' :: ,:; !;~ ~~ dldJlj I 1l I I I I · · · · · · .,_ 
: •. : . :.! •• •li : : ;~ . . !! ,,, • . 'I I I I! I' 
!. : :: • .~. ! ; : t • ~!' • ! . ' f 'i ! ,. 
'· ;.. :: !,· t::: i·:· ··" ,1,: ., . ;•1·1·'11111 ,, ., • ,.,. I• . ,, 'I I I 
I,~: ;,. ;•· · ~· -lr :' .; '· : ''· ll·' 1 •• I 

lr ,, II 

1-1-

H 1·1·1·1· 

1·1-
1-

;r 
· • ·H -1- t-l.f ·I-

'i'n~ir: l::l;:' ... ,, II J:ltl:tfE 
r-1~ I·Ht-1-1 t-t=t: 

1-··-

f
.il.!. :II':;.: i:, :;:. 1:1 !• I .,, 
.. 1::! 1 •..•. .• ;1'1· ~I• I ·I~,·, . ; til' 
(·~ ::! ·!:; :::. ~~: : !~ · :,i!! hi' 11. ,,1! 1.~ 1~. ~f 11. -~- __ l~lt· 1~.111 ..... 

1 
.. ·~ ·l"l'il iiJ • .: .!.. +: ~r . . .. ..;~ 7~ r. l ' - . . . I : : :. ~ ~~ · ~i ·,:IHI : 

··· - : ' • . . .hi •• I II I I I ·t . . • - . . • . • •. • • • " I • • '" • . l ~_·r:! :; I{ ·;t, I! :•:: :!!1 :ii; Ill' I IIlii ~I j t . . ... . - -... ·I· I . . . . -.. ,. ! . t !i. ': •• :!~:''''I'' I ~I 
: . .. .. . . I . ·•· · .. 1 I• . . I . J . ·-. J· . . .. . . . . . .. . - . . .•. 'r.' f.''! .. , ' II . . '. ,, ... . ' ., I II. •• •• I 
• , . . 1, •• •••• : :!:1 : !· ' :t . . . . . .. . - - • .. . r . . . . . - - ... r. " : ·: .! I 

• I -·· - L • - - _L ~_I - - - - . - --· · • - - - • - • 

1- l .lool:l . .ll!o.lh! •I . :!J 

• i i 1 i 1 1· r , t + u • .... _ .... .• 
ottl I • t- t••-..-- ..,. 

"' ... 9 Ot .., .... ., ., 9 ... ... • N 
fit 

iJLGt 9~ . . .,,.. • ,.... .,, ...... "'-'~"''1 ~ u 
IHOIIWO. M IJ?.JA;!' It PlntUtM'"-,·t"ll a•.n 

1- r •t:, . 
'1_ .... _ 

11 . 1-~i-t W-1-
I· H+ - -ITn·!~-j-

~-t+·l·t-1 ... .. .. -· 
_j"l •. 

... I 
J~L. 

' 

!fltl'llt-tJ;:I-1~ ·~~ I n: ll ~~-~ .... 1-t .... 

l:t:r 
~ 

.114' 

.1-i.l.ill240 
.! 

1-1-t·t-·H -1-i- ! . 

0\ 
CIO 



r 

I : w 

n 

0 
. ·r 

; i 
i .! -... 

'· . ~!' . 
.· >.!· 
. -~ . : 

. ·.~··:.· - . .. . 

~ -;. 

D 
· . ~ .... . . 

.. -~;.,.":. 

0 

0 i 

.o 
n 

Phone 
522·1206 Atea 303 

~'--~-----------Sec. . 18 
Twp l U 
Rng. 54 E 
fieid Wildcat 
County Custer 
State Hon tan a 

LYNES, DNC. 

G 5/8" 
Csg. Size & Grade -~7-=~:-:-----------------
T.ubing Size ___ -:2=7:::-;/::..;8=-::':-:' ~r-:----------
Toal0~th ___ ~7~7~7~5-~8~0~l~S~'~~~-----------
On Loc:ation @ ---:-4-_1~2=---=7:0:::7=--~4~: .;.30;...-.;Al~M..;..;.;..._ ______ _ 
Off Lccation @-~4-~1~5_-~7.;...7~7:-:;.;::3..;;5_;..;PJ-~1.;;... ------
Lv~R~-----~P~a~u~l~Ro~b~b~i~n;.;::s~-------------
Well Ownets Rep._..;;;El=l.;.;.wo.;..o;;..;d;;....;;B;.;:en;;.;.;..:n~e~tt.;:..... ______ _ 

Toct Oesaiption Straddle Treating & Te.5ting Tool 

Top Packer: 7!" X 132" 

Test Ill 
Summary: 

Bottom Packer: 7t" X 132" 

Box 712 · 
Sterling. Colo. 

4-13-77 
10:00 PM. Pressured tool to 2500 psig. and moved to blank position • 

pressure then swabbed down 1000' of fluid. 
Bled off 

4-l!J-77 
1:07 N~. Moved tool to between position. To~l opened with weak blow, 

increased to ~trong blow after 1 minute. fluid to surface in Z2 
lllnute:s. 

10:11 A!4. Shut-in at surface. ~ . . . . ·. , · .. 

11:21 AM. Opened tool and let. test flow until samples cleared up. Clade ran · 
cut at ·12:44 Pf1. · 

. r' . . . • • • .· · ·. , .. . 
.. .. ... .. ·:·: ·:-

5:37 PH. SbJt-in at surface. 
... :' 

· 8:37 PH. Opened tool. -lO:OS PH. Moved tool to equal.lze position .. and let set 45 mi~¥Jte.s. 

10:50 PH,. Moved tool to come out position. Had weight increase of 10,000 psig. 
indicating equalization was incomplete. Worked tubing to free. and 
started out of hole • 

4-lS-77 . 
2:35 AM. a..t of hole. 
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LYNES, nNC. 

r 
! Operatcr. U.S. Ceological Survey Lease & No. Hadj son Te:st \'.'ell If? OST No. _ _.l ..... l __ _ 
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. .J 
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.• TEST 

.. 
~ - -

-·-. •.-

!0 

. IEs·r to . 

~ST ftt.J/ 

fJ?. 
·~ 

\. / 

TEST Jt 

. . . ~-·· 

. -. . 
·•· . . . . 

0 

0 .. . .. . . . . -
-- .. . 

j)tT-~11) •f, 

TEST II 

. 
. I 

. . ~ ..... - .... ..._ ~ -.-. . .-~ ._..__ ----. 

...... 

. -...... 

-__... 

. 

.. 

.... . 

Above Interval 
PRO Malee - Kuster K-2 
No 15239 Cog 

h .. 

Initial Hydrostatic 
Final Hydrostatic 
Initial Flow 
Final Initial Flow 
Initial ~hut-in 
Second Initial Flow 
Second Final Flow 
Second Shut-in 
Third Initial Flow 
Third Finai Flow 
Third Shut-in 

p,._.,.. aao- ecm:om 
PMicwetMTo 

. --

ssoo 

A 
!<. 
B 
c 
0 
E 
F 
G 
H 

' J 

. 

PRO Malee Kuster K-3 
No 2512 CeQ 3700 

....... 
lnitiaf Hydrouatic A 
FinaJ Hydrostatic !( 

Initial Flew 8 
Fi,w Initial Flow c 
Initial Shut-in 0 
Seeond tnm~t Flow E 
Second Final Flow F 
Second Shut-in G 
Third Initial Flo., H 
Third Final Flow I 
Third Shut-in J 

~ -
Con~ect 

. 3901 
-----. -------------

. 
·. : 
~ . 

. -
- --. ·. 

0 7783• 

Co"""" 
,~2"5' 

-
29'U 
~ 
.3678 
3"-21 --------

--------·--·~~~--------------~------------------~·-·--~~l-----~~--------------~-------
., 
I 

j. 

---- . , 
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LYNES, !NC .. 

Operator U.S. Ceo 1 og i ca 1 Su rvev Lease & No. Madison Test W~ll D2 OST No.__..l....,l ___ _ 

r- /r~ Y~ 
..... _. 

PRO Make Ku:i:tCt: K- J 
1"'. rv :r<O No.l5242 Cap 5450 !:l --"' 

~@?~· 
, .... e Ot'lrecftd 

Initial Hydrostatic A "392 5 ©(© Final Hydrostatic K. 
I .. Initial r:low s 29'59 

00®®'0 ~q~ Final Initial Flaw c I 3~13 
Initial Shut-in D 3693 \ ® Second Initial Flow E 3422 
Second Finat Flow F 

' 
--

I. 
® 

IE·SI ll Second Shut-in G --
Third Initial Flow H --

; Third r:inat Fiow I -r 
TEST tO 

Third Shut-in J --
·- ..,. ..•.. -

•• #e · -. . ..... 
.. . J. ·--. ~ 

~ ··-·- . 
. ,,....,,.Below 8cnl'Oift . . PecaM Bled To 

. . 
·. . .. . . . 

. . 
. --· :-- . 
- . Belew Interval / 

PRO Make Kuster K-3 
No 15240 Cap 5450 ~ --ll ,,..,. c Oft'We'l.., 
Initial Hydrostatic A ~43 
Finat Hvorosutic K -- Initial Fiow 8 --•· Final Initial Flow c --
fnitiaf Shut·in 0 -
Second lnitiaJ Flow e -
S«end Final Ffow F --
Second Shut-in G -
Third Initial Ffow H --
Third FiNI Flow I --
Third Shut-in J -

TEST ro TFS I i; ! I . 
·- ~ I 

; . I r=-
.. . . . 

Pfwsure Below lofteftl . 
Padc• are.- To 

~--------------------------------------------------------------~ 
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a.oc;.roONo 

TlN-R54E. 
&-. .. ·,..;OU4UI 

Section 18 

1v10NTANl\. CUSTER 
~-·: 

u.s. Geolorrical Survev ,,.w _Q .................. 

Madison Test Well H2 
:•oae•&~ ruua. 

Devonian & Sfiurian 

ROGER L. HOEGER. 
c....Jtint ~owf'Ut 

1110 So. BclWrc Scn:ct. Suite !101 
DnW1'. Coiondo 8022% 

(SOS) 759 • ·H91 

OriU-St•m·Tetl ,, ... _.,. A"oly•is ~•9ort 

TI•C. Ol"t,.. Lnltla.l.: 

Final: 
""""'- ~T-4M fiMCa 

70 Minutes 
liM~ ~f·IM TIM(I 

180 Mi....,.utes 
TtU .. -.-a&•• 

11 
lltllRY~ T&UIQa 

7775-8015 

~~-: !Yl.lnS. 
"\,( -··· 

376 Mins. Scecial 
I. C.._. ••• 

L-6658 
OA I& c:.GIW'\IT I Ot 

6/6/77 
QAU, 1UT&Cio 

4/13/77 ,_ ... ,., ... ~ 
KB 2809 

Fluid to surface in 22 minutes of First Flow Period. Flowed at rate o! 
· 8 to 10 gallons per minute. 

HOLE. TOOL ANO RECOVERY DATA 
IOR"-4-'11"1 C:U•c.JTT Test tool MJn lt:~T C# ~Q ~:1 ,.tiCl"fAI.O& ···-··---· ' Olll&.f.~;!-,~ _!1'~~ T T on 2-7/8 11 I(IJ 0# 1fAfiR WAUa l'taC:IMT.AGI 

' o~ca.a.••'cQT...w& tubin~. 1 fUT or ot"a" Ofll•IA jOIAC:INT.AI;I ,, .. ,, 
' IQ.& 't:~..!.~ u q {,25 lilT Q# 0&" ou. rtac:&:H .AG& 
~ 

;g!.f,.tO'-TC:s~' ~~!!~"'' --- lllT 0~ QI~ION lllo• .. • n o" ct<;cvtal' 
jO!•C::t .. tAI;I S 

.,., til• 44. 1 MI<;A .. (l.1 240 oOl ..... •tCCVIRT Flowed water AYt.O.A(.l ,WOQUC:TIO .. ••r:; I 301 (111-t ,,_, 11-4•- •••• 
IMiO .,,,._,.r iC:.UACJTT ,;;;, AIO~I.II 

,,.~. -~.,,_. --- r!•-'•1 --- 5 

llfl,liV( HO•u•G liM& 920. IOilO~ •tc::lYtll1' V~UMl --- •CCO'I(ItY \.&SS TNAM Mft!IU\..IoA ~UIIIC.. CJl , .. _ ... 
~~-~·-·t . 

A GAUGE SUMMARY B- Surface Recorder 
aac.aaoaa..,..aa 

,_ 

0 
r-~I~I~CO'~Q~&A~~~~ .. ~~,O~&P~n.----------,~~~T~~--------~, 

2512 77851 -49761 . +2811 1 

.A I KlY POINT SUMM RY I A B . AI SUMMARY OF IUSUt.TS I _B_ 
First Flow . . 

UJIC11'11 UAAS.UI&M.&TT ....... -··---~ua. 1'-0-..G ... u.w., .... . 624.4 I ---•· 
2983. . ·-- *OICAt&O A'llA~l I"S .. C...._,tY.II~ --
·~ 11.0~ ,. •• ~ .. ,. .... 62.4 (!or 1b• e!f'ect. 6) 
3406. --- A B ~eooucTIYl~'f IIICC .. 

I "-"·---·-
S.Caftci F lo<t~~ l EXTRAPOlATION SUMMARY I 0.87 ---

... 1164 ILOWOCG ,. •• ~., ,... tlqfi~U•41~ ~~.oUlO IACIMMIAIUAIO OATA.I 0~1 . .... 101 

I 3421. --- a.11 I a.11 0.8 ---
·~ 1\.Q~ ,. •• ~ ... , ..... ....... Ofl f'OINtSUI&D 'Oitl ... tl~ QlltYl•#lta , .. a ....... , •• uu •• QJ., ... T a. 

-- --- 4. I s. --- ---. ;..,;:.-: r# IM11ot&. Ml~ a.t•YCa . ...-.... 
1a. 5 I 42. 

..,..,114 Wit.,.. ~>•uw•c.l .... ••tua. aua...,QJ.UD ~>•u~ta .... ... TIAa.I'OTlltt.C.&UIC WA,ACII ·-
3678. \ 270.5 3752. I 311. *3654. '*3526. 

·~ .... .,. C.loot.CA..ATID ,ac. Mt.UUA&IUJAUe Ft. of Head above K. E. 
--.. _ I · 6.It 8457 I 717 • 

....... 0, ~ts &niO 10• llfiN4 CUA'WI•IIfa, " . --- I 8. 
: 11.01'10# '"'~"'~OJ • ., •• ~.-. 

** Chart time e:cpired. --·- I 24. 
,._., ~N~t.fM ncuu~•· J .... '"""" U1a~AUO Ml&UI.IA•• . .... IIN64. roltNliOMITaac ~·IoCCa ·-**None 300. --- I 319. --- I $3s4s. 
IMlfl-. RTO.OU A tiC_,. ,.etsw•Ca .... • Conversion Constant of b't. 01 .tiead above K. B. 
3925. I --- 2. 30 ft./ psi used to calcu- --- I 736. 
..... RtO•OU41K.UO .. UIUIIC. .... . 

--- I late P. S. Elevation. I ---
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ROGER L. HOEGER 
C~nuu~ c~oLcc\lt 

1710 So. BdW:c Street. Suite 301 · 
Demon-. Colondo &0222 

(S03) 759 • H91 

Comments relati,te to the analysis of the pressure chart from DST ill~ Interval: 
?775-80151, in the U.S. Geological Survey, l\Iadison Test \Vell ~2~ Section 18,. TlN

. RS4E. Custer Co\Ulty, Montana: 

1; Extrapolation of the Initial Shut-in pressure bund-up curve indicates a. ma:d.
mum reservoir pressure of 3752 csi at the recorder depth o£ 7785 feet. The 
chart time e:tpired shortly after opening the tool for the Second Flow period. 
Consequently, a. Final Shut-in pressure build-up curve was not recorded dur
ing this test. The indicated ma:dmum reservoir pressure is equivalent to a 
potentiometric surface elevation of 3654' above sea level, based upon the 

· conversion constant of 2. 30 ft. I psi. This potentiometric surface elevation 
in turn indicates a head of water above the K. B. (+2809') of 845 feet. 

Extrapolation plots, using the Horner cethod, for the shut-in pressure build
up data that were recorded by the surface recorder during this test indicate 
the following: extrapolated Initial Shut-in pressure7 311 psi and extrapolated 
Final Sht.~-in pressure, 319 psi. These extrapJlated surface pressures con
vert to potentiometric surface elevations o! +3526' and +35451 on the basis -.Jf 
the conversion constant of 2. 30 ft./ psi. These potentiometric surface eleva
tions indicate th~ following hea.d elevations above K. E.: 717' for the Initial 
Shut-in and 736' for the Final. Shut-in • . 

There is considerable dillerence between the calculated reStllts which were 
obtained by analysis 9f the subsurla.ce pressure recorder data and the s-Urface 

· pressure recorder data. The cause o! this diff'erence ha.s not been discernible 
~the writer • 

. 2. The calculated Average Production Rate which was used in this analysis, 301. 5 
BPD is based upon the reported D.ow rates which were measured during the flow
ing periods used in this test. This average production rate and the measured 
slope o! the extrapolation plot for the Initial Shut-in pressure build-up curve~ 

. '18. 5 psi/log eyele, have been used in the basic Horner equation to calculate 
numerical values !or the various reservoir properties shown below and. on the 
summary page. 

3. The calculated Damage Ratio o! 0. a indicates that no significant well-bore dam
age was present at th.e time of tb.Tsl'ormation test. 

'· The calculated E!!edive Transmissibility o! 624.4 md. -rt./cp. indicates an 
Average Permeabfiity of 62.4 md./cp. !or the estimated 10 feet of effective 
porosity within the t·otal 240 !eet of interval tested. 

s. The evaluation c:riteri:~. used in the DST Analysis System indicate that the re
sults obtained in this analysis should be reliable within reasonable limits rela
tive to the assumptions which .have been made. 

94 



LYNES, iNC. 

Operator __ ___.U"'-= • .xS.:.o• C-..:·~S.:... ------Lease & No Madfson oTest Well qz DST No,_ .... J.._J --
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Reeorder #2512 @ 7785' 

• ° FIRST SHUT 11-J PRZSSUREJ 

TIMECMIN> 
PHI . 
. 

"·0" 1,e 
1~.a. 
21,.e 
2S.a 
3s.a 

0 

42~6 
0 

0 49,.a 
f . ~6~ s 

1 6°3.8 
78·9 

CT .. PHl) 
/PHI" 
. 

a.eeea 
78!1'7143 
39.SS71 
26.9048 
2B,~2S6 
16~.s..q29 
J3.9S24 
12~-1820 . 
18~7143 
·9~6349 
8e7714 

PSIG 

~-406 
J61S 
J6JS 
~647 
J6S4 
3659 
366~ 
366'7 
3671 
367S 
3618 

: 

· EXTRAPLN OF FIRST SHUT· IN 1 ~7S2.a 
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PRESSURE BUILD-UP CURVE INCRE!'.1ENTAL-READrnG DATA 

Company U.S. Geological Surve~r 

WeD. Name & No. n"adison Tec:t \Ve1J !!? 

Location Section 18, T1N-R54E. Custer Countv. Montana 
DST No. 11 Test Interval: 7775-2015' Formation Tested: Devonian & 

. ~~~ 

Sur! ace 
Recortier No. -----:_Recorder Depth 2'above K. E. . 

INITIAL SHUT-IN FINAL SHUT-IN 

Initial Flo\v Time. t = 544 lit Total Flo'v Time. t = 920 

8 t+S ~ Pressure Ill a ·· t + e ~ Pressure 
(p.s.i.) (~. s. i.) 

2 546 278.00 I Jj_l. 0 Ill 5 925 185.00 242.5 
4 54 a_ 137 00 212.5 Ill 10 930 93.00 258.0 
a · ~51_- ~-4-a.Jl..O 2~a .. ~--l" 16 936 __ .. 58.50 267.0 

12 S5l, 4.1-t ~~ 238 20 940 47.00 271.0 
1" !;~n ~~ nn 24.4-S_ I ~n asa__ 31.67 278.0 
~n ~~A. .,~ ~n -~a..J)_ 40 960 24.00 282.5 
.,I\ -;~q .,.., "fl.. _253...5 ' sn g7n 19.40 t 286.0 . 
~a.__ ~'74 1Q 1~ 2Sf.t o 'i "n sao 16.33 288.5 
~s ~~Q 1/... 1\~ _25.9.-JL '7n 99j)_ 14.14 291.0 
.tn ~R4 14 ~n 26.1..0 ·u Rn 11100 12.50 292.0 
~n Ci04l 11 ~,:t ?~&\ Ci u qn lQl.Q__. _!}.22 294.0 
~0 ~04 1n n~ -2.6.13 ... n I 100 _l~ 10.20 295.0 
10 614 s 77- ~'ZD c; 

-, 12_0 1040. 8.67 296.5 
I . 

140 tnt,n 7.57 298.0 
I 11,0 _10M__ 6.75 299.0 
I 180 1100 6.11 300.0 
t 

- t 
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Phcnc 
522·1205 Alu J03 LYNES, ~NC. Sox 712 

Stnli~cj. ~lo. 

Spot_~------
Sec. 18 

Csg. Size & Gr;de __ .;..9~5.;../8.;;....."-----------
T ubing Size 2 7 /8 " 

Twp 1M 
Rng. 54 E 
raeld Wildcat 
Ccuntv Custer 
State Honta na 

Toot 0c;lth ____ .6o..~91.4-705!;' 

On Location@----------------
Off L.ccaticn @---....---------------
Lvnes ReQ·-----=P~a;.::u~l~R;;.;:o~b:.;b;..:i:.;.;n~s:-_______ _ 
WeJl Owners Reo. ___ E_l_l_w_o_o ... d__..S.-e ... n ... ne--.tt..._ ______ _ 

. Tool Oe$cri;)tion __ s_t_r_a_d_d-l:.:e-.....T..::.r ... e;.;::a.-t..::.!.:.;.n.o:~og__..&_T.;..I!!-s_t.=.:~-· "-g~T_o_o-1=-----------------

Test 113 
Swnm.ary: 

~1&-77 
S:OS Az.t. 

7:lS AM. 

lf-17-77 
2:03 AM. 
S:OS AM. 

Top f?aeker 7 3/8" X 135" Bottom Packer 7t 11 X 13S" 

Inflated packers, moved tool to blank position and swabbed 
1000' from surface. 
Moved tool to between position. Tool opened with a strong 
blO\f, fluid to :surface in 35 minutes. Flowed and sr.abbed 
well for 19 hours. 

Shut-in at :surface for 182 mlnut~. 
Opened at :surface and well flowed immediately, flowed for 
4S minutes. 
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LYNES, !NC. 

Operator U.S .C .5. Lease & No. Madison Test Well f12 CST No._·__.l-3"---

. . . 
Above Interval 

':;~"'\"' ~ \1_.al·lf-r<1 Ci& ~ l~l'( ~/:<'1 ~., ' PRO Make Ku~ter K-J 
I l. S~CJU . -( c t ~,,. .... .~....., No 15239 CaQ 5500 ~ 
: 

~2 
~ ... '7~ ,,... eorr-.tecl . . 

~ -~ ~ ~ 
Initial Hydrost4tic: A 3441 

! final Hydrostatic: K· -

·-rEs:· 1.: 

\... Initial Flow 8 . J·- --r 

L~TI: FSTJ3 

final Init ial Flow c • --,, 
Initial Shut-in 0 l --•• i ~~- Second Jnitial Flow E --l i-'~ST· Second Finat Fiow F --. 

' Second Shut-in G ·I . . --

1 
Third lnitizt Flow H --
Third Final Flow I -
Third Shut-in J -

-·- ~ 

,...,._. aetow tlctftOm 
hcll•8tec1To . -· 

: 

. . 

·. 

\C:,':' -:1 1:1•tl•l '1- I'{ lj c.~.l:& !t."ll" # ;. 'r I '2.. ' . 
' ,.,~ Clti ..... ...; P. s>od PRO Make Ku~ter K-3 
• 

~ ~oc 
. 7~·l,A. No 2512 C.p 5700 ~ 6!324' • . 

~ f .~tP <O<.f 
""" eorr.et•cl 

Initial Hydrostatic A 3231 
r_ final Hydrostatic K --
' 

,,.,~~~ .. ~ Initial Flow a 2300 ~~n ~<6®®® © F;nal lnitiat Flow c 2967 
I f:4J;®® l 

Initial Shut-in 0 3267 .. 
2990 

I 
.. Second Initial Flow E 

Seccnd Final Flow F 291;9 
j . . 

A 'Second Shut·in G --
' . 

Third Initial Flow H • ;rrs; rz If SI ':3 : E~:I r4 rc-::: ~~ ~· --
' Third Final f .low I 

i -···--··---1 --
J ---.-·.-.-

_ ..... _ - Third Shut-in J --
' ./ .._ . 

PNa.-. ...... le1'1efft 
r.-waa.~To 

-
. 

~t'~ .. ._ .... _ . . . . 
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LYNES, INC. 

Operatcr_.-.U_,.s_ • ....;C;.. • ...;;S_,. __________ lea.se tt. No. Madison Test Well D2 CST No._.._l1.._ __ _ 

. 

. . .. · C.\"-·= 1":.-.nf «·•·- ij .. -4.-~·- i:. J -: l. " l. ' PRO Make Ku~:te~"- K-~ 1 ~S1" -:!J'1-c ~~~1~-l.t 
~ .. ,_,_ No 1~2~2 C1o ~4SQ lil --

~·~~ 
P. s-~~(,) '"" C:orr•ct•• 

~<P~~4 ~~ 
lnit.iat Hydrostatic A I 3U2_ 
Final Hydrostatic K. I --

~~~q, n\~ 
lniti4lf Flow B 2309 
Final Initial Flow c 2°~ .9 h]J . ~~~ 

·©6~~ ® d; Initial Shut·in 0 I . 3268 

(®· t'® Second Initial Flow E I 2991 , .. .· ~ ® Second Final Flow F l97S i 
I Seccnd Shut-in G --• ., . . . . A • Third Initial Flow H I 

I 
--iTF?T t2 TE$!13 TEST T4 TEST J4E · Third Final Flow I --I 

I Third Shut·in J --I 

I 
~--._-_.._ .... ---·-- · . ./ 

. 
~ a .. ow Bonom 
Pac.k., BJ•• Te 

. . 
.. ·-.. .. . - . 
•· .. . . 

·.-.. .· • ~ · . . 
f' c~w:.,~ '~" J 1.. '4. ,...., e.~.,Ju• 

. 
.;/lj"%. ~~~~ ... 

~ Below Interval 
l)~ r::: Jj. w~l·l" .11{ l t~ s.vr. PAC Make Ku~tc::: K-J . 

.<f ~ 
., .. I.A.. l5240 CaQ 5450 

@ __ 

@\ r No 
p, ... C:."·~ 

Initial Hydrost;tic A 3539 

·~ Final Hvdromtie K 

L~~~. IFCIJ3 

-. 
Initial Flow 6 I --I· . FlnaJ Initial Flow c -

·A Initial Shut-in 0 --.. 
Second Initial Ffow E I IF ST t!l IE<=I I~ :13 --I I . Second Final Ffow F --• . . . Second Shut-in G • I 

.. --r . . . lhird Initial Flow H --
l { Third Finat Flow I -
~ . J . 

Thitd Shut·in J , . --" 
. 

---~· . . . 
1 . . _/ - . 

. 
~·•••...,aouom 
,_._ ..... T• 

- .~.-..-- . .-,---~ 
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R.OGER L. HOEGER. 
.t:Muvltinc c~ol4r:'6t 

lliOSo. Bc!Wrc Sti"C'Cf. Suite .501 
Dcnftt'. Colorado S022% 

($05) 7~9. -H91 

DriU-SI•M-f••f Prenur• Aftalyci. Re9ort 

~CKAltC.O. TIM. <I"~' ""'_., ... 
T1N-_R54E Section 18 SESE 1128 minutes Soecial 

~n••O~J .. rt. ....n~ ~T-4N 1 Uo&C: 4.0.-···· 
?\10NTANA. CUSTER 182 minutes L-6660 

COMII&,.f: '*"" $HUT.u. r ... ,. GAll (l)o&f'UfCOt 

U.S. Geolo!!ical Survev -- 4/16/77 
1 ~1.AW - •'-&.~ .--6Uia nu ..woe«•• OAU TUllO. 

l\1adison Test Well #2 13 6/7/77 
1•ca ... ,w:~~~ ruua. .,.ct • .,.._ ti.U&Dt ,_ u.&•u,fiQNe 

Mission Canvon 6814-7054 KB 2809 

Fluid to surface in 35 minutes. Flowed at average rate of 5 gallons per 
minute. 

HOLE. TOOL ANO RECOVERY DATA 
oa"""'"''"' c.u>.&CJn 'rest tccl r"Un It&T Of' •~0 AM.IO ltltC:lKt.r.c;& '·-··-·-·· ' ~~~~··C~I'.&QtT on 2-7/8rr f'l&T 011 ••ru' w .. Uit 'tACl"f-"'& ,._ ... _._,~ 

" o-&..C~&.....a ,cot~& tubin~. ICU 0' OTMlll OTI'<Clt l't.IIICI~ fA(.( , .. _. 
~ 

IQ.& ~.::-..!:."' 9.625 ,u,r of' em. 014. 'tiiCIJotl •C:.& 
~ 

·;:n.:"c:-1-t:i"l ·~!!~u.· --- fUT Of> Cl.IJIUQ .. I'OC .. •TIOH •tC:OYC.IIT 
~! •Ct~>~T •GI '& 

1Mli11Y4'- tlotiCJt.,.Ui ?dO TOtAl.. ~=~2~UY Flowed \Vater AV(~...c;~ .. IIOOUC:-:'IOM a.Aot ~ 171.4 ,,._. re .... , ..... 4••• 
~·~~Qtr ~AQtT 01 ..,,.,..1.11..1.11 ---,,. . ...~. -··"-· --- re-·'•' 
,IIIIC_!~\'C 1'-0•u•G Tl~ 1128. (OaOU •tC:OYlllY YOI.I.I"'& --- t!U:COY~·'f l.lS$ 'niAM ~.lA \'Ot.Uiolf. (Sl , .. _., 

,,~~-·l. 

A GAUGE SUMMARY B- Sur!a.ce Recorder 

,_ 

. 0 

.-~u~~~~ •• ~~--~ •• ~~~o~u~~----------~~o...~a~WM----------~ ••~ .. •-u.•c• 
2512 ~824 ,. -401S' .. ...__---.,....;..;;..;;...--'------•----·-_. 2' ove K. B. +2811' 

"A ICIY POINT SUMMARY B AJ SUMMARY Of ~HUlTS 1 B 
First Flow . UIIC'fiYI l • ..,...,..$11ea.&IT. ~~ -~~ ..... 
-~ l&.08tiiG 'u~a, .... 662.o I ---. 

2300. . --- . . 
IMOC.r.t&O A¥ta~ •t••t~IY. ••~ -u .. 

,.....,. ,'-'1 .... , •• lSI.UI •• I .... 66.2 I ---
2967. -- A B ~TlYI1Y t.IIOt~ 

I ---.... -·-
S.ccnd .Flow t EXTRAPOI.ATION SUMMARY r 0.51 -.... ,...._ n.o....o ,.~., .... •tt~ 41••119 CA4..CM.All0 JlltQII6 •C•KIIlilO OAf ... o~• ••1101 

I _2_990. --- 7. 26 ' 7. 20 1.5 
~ 1'-Q-..G ,_.sauatrl .... ~U CUI ~QiftU YIID •o• .... raM. Q.IA'I(•/Uc t'-O.,.MG r•usua& ~·.-.W)Ma ,. 

2969. -- 4. I 1o. --- I --
~~ v Dlt1'U&. ...,~ cuawc. ,..,...,. . ....... ~ 

42. 1 I . 
INI1'U&. ...,T .. •acssu•a.l .... JMllo\&. UUA'~tlO l'aUsulle. ·- '"n""" "Tlltt1011&1' .. C SUIUIM; .. 

,_ 

3267. 299.5 3303. I 336. ~ 3582. 1•3584. 
'"'.t4"•·~ CA&.Q~,..Uii ~~-aASUII&O OAf .... Ft. oC Head above K. B. .. ---. --- 771. · I 775 .. 
~~· V POtMU UloiD lOa , ....... Q.IUl•ltlo • 1 . 

--- I ---
SI!..Mt v ,......,. ...,~ a,aya, ,.,.,..... . 

--- I --- : 

IIIU&. JIWT .... ,.lSSfoHIC. 

I 
..,. , ....... OU...,.~AtiO 1'1tlUU.II .... JltNM. Ht&M11GMUIUCJ&.HI'AC!t 

._ 
None -- --- I --- ·--- I ---

... , ..... IIYO.O"AIIC MilO ••liai8Ca .... *Conversion Constant or . . 
3231. I --·. 2. 30 ft./ psi used to calcu- I 

• ....._ .. woaost"' tiC .-.o rttuau•aa .... 
--- I late P.S. Elevation. I ---
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ROGER L. HOEGER 
Corvt~ltirrt c~oltJrist 

l1SO So. BcUa.izc Slrut. Suite 301 
Dancr. C4londo 80222 

(!03) 7.59 ·4491 

Comments relative to the analysis of the pressure chart from DST 1#13, Interval: 
6814-70541, in the U.S. Geological Survey, Madison Test \Velll#2, SESE Sec. 18, 

. TlN-RS4m, Custer County, Montana: 

1. Extrapolation of the Shut-in pressure build-up curve indicates a ma.""timum 
reservoir pressure of 3303 osi at the recorder depth of 6815 feet. This indi
cated maximum reservoir pressure is equivalent to a potentiometric surface 
elevation of 3591' above se:1.level, based upon the conversion constant of 
2. 30 ft./ psi. This potentiometric surface elevation, in turn, indicates a 
hea4 of water above the K. E. {2809 1 ) of 782'. 

For comparison purposes, an extrapolation plot, using the Horner method, 
. has been made !or the pressure build-up data which were recorded by the 

surface pressure recorder during the shut- in period. This extrapolation 
plot indicates a."maxi.I::lum pressure of 336 psi at the ele'\~tion of the surface 
recorder. This extrapolated pressure is equivalent to a potentiometric sur
face ele-vation of +3584 1, based on the conversion constant of 2. 30 ft./ psi. 
This potentiometric surface elevation is equivalent to a. head of 'vater above 
the K.B. of 7751 • __ __ . 

- 2·. The calculated Average Production Rate which was used in this analysis, ... 
_ . 1'11. 4 BPD, is based upon the reported average flow rate of 5 gallons per 

minute. This average production rate and the measured slope of the ex
trapolation plot for the shut-in pressure bulld-up curve that wa.s produced 
by the down-bole pressure recorder ha.ve been used in the basic Horner 
equation to calculate numerical values for ·the various reservoir properties 
shown below and on the summary page. .. 

3. The calculated Damage Ratio of 1;5 indicates that slight wel1-b~re damage wa.: 
present at the time oi this forma'tiOn test. The damage ratio implies -that the 
production rate should have been 1. 5 tim.es greater than that which occurred iJ 
well-bore damage had not been present: however, it shnuld h~ note~ in view 
ot the !act that the well flowed throughout the !low period used in this test that 
the 1ndica.ted wen-bore damage may be due to the _choke e!!ect o! the test tool 
rather than formation damage. 

4. The calculated Effective TransmissibUity of 662. 0 md. -ft./ c:p. indicates an 
Averq;e Permeability of 66. 2 md. I co. !or the estimated 10 feet of effective 
porosity within the total 240 feet of interval tested. 

5. The evaluation criteria. used in the DST Analysis System indicate that the re
sults obtained in this :malysis should be reliable within reasonable limits rela· 
tive to the assumptions which have been made. 

103 



LYNES, INC. 

Opcrator __ U_. S_._G_._S_. --------Lease & No._.;..Ma.;;.k;..;.;i;;.;;;.s;.,;;o.;..;.n_T __ e;;..;;s;..;.t_\\_'e;;.;;;l;,;;,1~f12;;.._ __ 0ST No._.-...1.-.3_ .. 
i----------------------------------------------------------------------------; 

J 

, 
I 
i 

.. 
I .. 

.. 
• 
i· 

:~ . 

. t • 

·.· ····~ 

FIRST 
. 

TIMECMlN) - PHI 

s~s 
18!12 . 36.4 
54!16 
"72~8 
91!11! 

189.2 
127",-4 . 
145·6 

.· 163~8 
182.0 

EX'TRAPLN OF 

• . 

Recorder No. 2512 @ 6824' 

SHUT IN P~SURE: 

<T"PHil PSIG 
/PHI 
. 

a.eaea 2967 
6~~6~74 3216 
32.3187 3228 
21.8791 3238 
16.6593 324S . 

. J3.527S 3259 
11.4396 32S5 
9·9482 326S 
8~8297• 3264 . -· · .. ·. . .. . 
7e9597 3266 
1.2631 3267 

. 
F'lRST SHUT IN a 3:JS3.3 M s 42.1 
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\VEl..L! 

J: 
a. 
' n -:r 
11.. 

-4-· 
· ( .... 
s 
1-
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l 

so ... 

20 •• 

10-. 

s.~ 

2... 

LYNES UNtTED SERVICES LTD. 
~~~ 2 U S S S l.OCN: 

. . i 

~ • . .. 

· · ; . . 

DATE:! .· "f- f tr-77 

CST NO. 

REC. NO. 2~ I 2 

OEPTH B 

1~------~·---------r-'-------+·~·------~·~------~--------~·------~· ' ~ 11:21 • :32DB ' :332SB • 3'"121D • 2s:ae • 3sas • 
PSIG COIL CR WATER) .. . 

P~ESSURE EXTRAPOLATION PLOT · 

105 



PRESSURE BUILD-UP CURVE !NCRE1v1ENTAL-READING DATA 

Company U.S. Geologic:ll Survev 
Well.Name & No. Madison Test \T/ell !i2 
Location SESE See, 18 TlN-R54E. Custe.,.. Co. Montana 
DST No. 13 Test Interval: 6814-70541 Formation Tested: Mi:siop Csnvon 

Surface 
Recorder No. Recorder Depth 2'aboye K. B. -----

INITIAL SHUT- IN FINAL SHUT-IN 

Initial Flo'v Time. t:: 1128 liT Total Flo\v Time. t: 

e t+S I ~ j Pressure Ill e t+8 ~ Pressure 
(p. s. i.) e {p.s.i.) 

10 1138 113.80 251.5 
20 1148 57.40 265.0 
3_9_ 1158_. - 38.60 271.5 -40 1168 29.20 276.0 
~n 1178 23.56 27~ ... ..9 __ 

_,An 1188 19.80 283.0 
_.!%2 1?.nn 16.-67 ~~.5.,..0 NONE 

~n 1?.na__ ~_ll...lO 287 .. 0 . 
Qn 1?.1~ 13.53 2~~-~JL 

1nn 1?.?.R 12.28 290.5 
1-Jn 1?.4R '10~ 29i.Q_ 
1dn 1?~~ g 0~ ~93J 5 
1~n 1Z,a8 a_o.s_ ~9.LO 
1~n 1308 7 ?.-r ?.Qg !; . I . 
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·. 

Phone 
522·1206 Area 303 

~t----~---------Sec. __ l_a"------
T~----~l~H~-------
R~--~5~4~E._ ____ __ 
r~----W~iwl~d~c~a~t ____ _ 
~--~C~u-~.t.=r~-----
~----H~o~n.ta~na._ __ __ 

LV.NES, INC. 

Csg. Size & Grace __ 9::..-:5~/~8:..'-' ------------
Tubing Size 2_J_j.].':.' =~----------
Toct C~th---~7064-7304' 
On l.ccation ~ ----~--------------Off Lccation ~ __ __;;;;.;;;;.... _____________ _ 

L~Rm·------~P~a~u=l~R. ob~b~i~n~s~-------------
WeU Owners R~. Ell,vood Bennett 

T~~ption Straddle. Treating & Testing Tool 

Top Packer 7 3/S" X 136" Bottom Packer i 1/2" X 136" 

Te:~t 114-A 
Swvnary: 

. .~. . . 

lf-17-n . 
4:15 PH. Moved tool to blank po~ition and inflated packers. 
4:25 PM. Moved ·tool to between position. Tool opened with no 

blew. Began to ewab and well started flo\Ying. 

lf-18-77 
8 :lS Al·t. Shut-in at surface for !SO minute~. 

11:\0 AM. Moved _taol to blank position and tripped ·out of hale. 

'-: .. · .• ~ ~~ :" . 
. . . ~ :· . '· . 

···-: .::· .· 

; . 
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LYNES, INC. 

0S)eratcr·_U.=.·:.::S:..:•:.::C:..:.•.:.S.:.. _________ Lease & No. t·fadison Test Well D2 CST No . .-14-.-.... A~--

~~- -----------·----------------------------------------~ 

Ct&.:'J~'l'i ' ::./<1 'lf• 
?# SS'>JU 
1\-.. ~'t.. -

-~· ~· . <¥' . 
I 

. 
\... 

. 
I~aA .TEST ~~ i'~S:I: 

. 
_..) . . 

• . .... 
· ~ ... : 

': • " ... ... . . 

·: ... _. -!; . . .:: . ~ .. 
.. _ ... · ··.: · :' .:.. ... · ..... .. . . 

··-. :·-. ~ -.. <: : 

l • 
. :r =' <: I I Z IE' $ T I 3 TESit4 

t .. 
.! ..... ___ ..._,_~ .. .,..,..,: ...... ----...-.-·---~--- ................ 

Above Interval 
PRO Make Ku~:tct ~-J 
No~.L CaQ. 5500 @ --

p,... C:orrectlld 

Initial Hydrostatic A ~5~4 
Final Hydrostatic K 3521_ 
Initial Flow 6 --
F;naf Initial Flow c --
Initial Shut-in 0 --
Second Initial Flow E --
Second Final Flow F --
Second Shut .. n G --
Third Initial Flow H --
Third FinaJ Flow I --· 
Third Shut-in J --

l'nuwn ••tow eouom 
he&• •••a To 

I . . 

.· : ::-.-·-. . ·: 
- ·. · .. . ... . 

........ . .. : 

PRO Make Ku:ster K-3 
No 2512 C:.Q 5700 
~. 

Initial Hydft)static: A 
Final HydroStatic K 
Initial Flow B 
F;nat Initial Flow C 
Initial Shut-in 0 
Second Initial Flow E 
Second Final Flow F 
Scond Shut-in G 
Third lnitia& Ffow H 
Third Finat Flow I 
Third Shut-in J 

~7075 1 

~-
3555 
3608 
2993 
3082 
3368 

. --

•L·'~·~--------~------------------------~----------~~~~------------------~-------

L-~- .. ·- ·-----· - ·-------·~.----·-·. 
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LYNES, iNC. 

Operator U.S. C .S. lease & No. H.ad!son Test Well 112. ____ CST No.,__,~l..:z4:.:.:=.aA __ _ 

---
,._ 

l c. \•. = f")., .,, ., .. ~- ~ .. -4 .. .:•• t:. l ':' ~ '/l. 
., PRO Make Kuster f<-l 

~·s.,. ~!-:. -c ,. ,,, -~..,, " .. No 15242 ~5450 ~ --1'\ 

~~~ 
P. r~s-1) 

. ~,. .. C4n.a•-' 

~cr <Q"-'(61 ~~ 
Initial Hydrostatic: A 3556 
Final HydrO$tatic K .· 3605 
Initial Flow B 3000 

~~~rq1 ·ritr\r.jr r1~ Finaj Initial Flow c 3093 ,.. Initial Shut·in 0 ' 336L_ 

©00® ~ © Seeond lnitiat Ffow E --
i" J®oo ® S~nd Final Flow F --
1 Second Shut-in G -
' ' .. 

I 

! t· Third Initial Flow H --
iTr:s T 12 TfSI !3 T ·EST 14 TfST Third FinaJ Flow I --14 

r Third Shut·in J --, 
·! .... .- .. - .. _____ . ,_,__ ---- .-.. ._.._. 

.I 

I 
1 

·-· .., 
,...__. l•low IIH"Nfft 

•. ·- ·. . . 
PMJa• II_.. Te .. : ·•· . . ... .. -·-

. . .. .. 
·- ·· · . - .. .. - .. ., ·- -· -· . . ·- .. . . ·- : . . - · .. : . . : . .. . .. .. 

. .. - .. · . .. :·--:_·· . .... _ :· . •·. . . -., 
; .. - . . ·- .. -.. .. .. · .. . - -. . . ··- . • . .• 

............ . = -• • . . .; .~ . . -, ' • 
.. . - · : · · -· -·· · ... ·- .... .. -l ~ 

, . Below Interval 
: 

.. . .. .. . . 
. . . •. 

PRO Make Kuster K-3 
I . 4:\..¥:,.~ li'l J ~ '~ , . ., e .. c._,_..,. .;;:r If:.":'" '""\ No 15240 ~;) 5450 ~ --

c~r ::I-Jj.-13-l.,·l(l ''· st~r. ~ CO.-elM . .. .... AA... .. 

f~ 
Initial Hverostat1e A 3656 

@\ f1 ... flff Fi.W Hydrostatic K - I 

. Initial Flow a . & -
Final tnitia& Flow c 

LT~~I!3 
. --

: . . - .~·· .• · .- ' 
. - lnitiaJ Shut·in 0 -

I - . 
. ,. . . 

Seecnd lnitiai Flow e .. · : .-~ : •. - ., -
I ·. . ' . . 

Second Final Flew F 
A -

I Second Shut.fn G I IFSI ~~ "'j~C:~ ,~a -
' ! Third Jnitial Flew H --'. • ; 

Third Final Flow I I --
r i Third Shut·in J --I t 

I I 

~ I . 
' .,---~--- - -I .. . 

""' 
.. ______ .. .._..._._. .. ._._. 

~-····-··n.M ,..,.,. • ._ Te 

.. 

-~--~-~·.-....-.,__. ___ .. --~-

llO 



l.OC..r.JIONo 

ltOGER L. HOECER 
Cl~Rftltirct ~•l.o{Ut 

1110 So.lklw~ Scft"~t. Suire !01 
Dcmocr. C41oncfo S022% 

{303) 759 • ·H9l 

DtiU•St•m·l•tt 'r•nute A"alytis R•~ott 

tiM4 Of'UC1 ,,,. -··-· 
T1N-R54E. SE SE Section 18 950 minutes Soecial 

c-~11· ..;;o ,rr,a;-- 1006f'l.t4 Jolo<Uf~N f iMoh ... A. ...... ,., 

l\10NTANA. CUSTER 180 minutes L-6660 
c;QWO&Af& #II'C ... ~l~N TIM(a O&tt ~~1't0. 

u.s. Geolog-ical Survev -- 6/7/77 
''~ ••~ •t&.~ ,...,..etlla rtu ........... g.,.u TUUO. 

J\1adison Test \Vel! #2 14-A 4/17/77 
ifO .. •IIOM fUUO. .,. ....... l(~tlO. ,_ U.&YAliOMa . 

L. Mission Canvon & U. Lodgepole 7064-73041 KB 2809 

""~"u.,. Fluid to surface after s'\vabbing. Flo\ved water at average rate ot 
9. 3 gallons per minute. 

HOLE. TOOL ANO RECOVERY DATA 
Ott~'''"' C:UAC:HT Test tool run ft1T Or oouo i lli.IO ,. tliC:lH r .AA:Oa 

{1!-lt # .. ,_,, "' o .... .,~o~o.L...~oa c:.a.,.•c:nT en 2-7 / 8 1 I' liT 01' ••tta ... ,,. rtstC:.EHr.u:;a 
11~·-•-•t "' DltM.'-.COio.._.A.il #OQ t ,.,.., tub in~ ltlT 01 OT,.f.il OT"~" rt.cc:r:,.. f •co& ,,_, 

" I'IOL.' ~:.::!.;u 9'625 H&T Ql 01' 0&'- l'liiC:tHl .A<O& 
~ 

,.,,, fOOf.A<;C lQul'lf.A4.,MT --- '!IT Ql' Cl.I~ICH f0ilM4 TIQI'O •t.CCVUlY 
to """"'-"1.U~ r"-·• JIO~IIIC:!Nf.t.c;( ' 
IM1llt'Uio. T,.~M&U 240. TQI-'4 -~~QVlllf I Flowed water ••tii.AA:O~ PIIIOOUC::TI OH Ut& 338.4: ,,_, ,,._, .a ..... .,...~ ••• 
MIJO •(IGMf '-"•C:U T Q~ "'"'00Uio.U~ -'"'-··-··lf-1 --- ro-•'•1 ---Iff( (T&YC 1'\.0•IIOG TlM( 950. COII0~11tC:CYlllf YOl.U•& --- , , .. _ .. 

•&-!"•.•l . •tcovt•,. t.ns n..aN .u-\1\.M ~uwf. tzt 

A GAUGE SUMMARY B Surface Recorder 

,_ 

0 
r-~&&~QM~~oa~.~~--~~~.~~~c~&~r~t~----------~~~o•~,~~~--------~ 

2512 . 7075' -42661 .1~-·-·_~ __ ~ __ ·_~ ___ ·_·_.1~0-U __ t* __________ t_~_~_~ __________ ~ _ • 2'~bove K. B. +2811' 

A rklY POINT SUMMAttT B At SUMMARY Of RESULTS l B 
FitSt Flew u•ecnva t•,....,..u. .... an. ~ .... .. .. _ .. 

... , ....... ~t.O~ lltU~It, .... a22.1 I --.. •· 
2993. . -- IMOec.AflO .r.w&•..-a I'&IIMCA.,UTT. ~~~ ..., .. 
~ n.OIItiiiG nUS~JIICal ..... 82. 3 (!or 1fo• effect. Q) . 

3082. - A B (lllaOOUCl&YITY n•o•.z. 

I 
._.... _ _,_,_ 

S.cond Ffo.., l lXTR~POl~TION SUMMA'lY I 1.0 --
... ,u..,uw.G ,. .. $JUt ,... •t&.W. &~••~ ~~UO IIIQole ..... iU.tO OATM ~·AfiOI 

I --- -- 6.2s . I 6. 2s 0.9 ---
, ...... I..OWIIIG 1•auuaa.

1 
, .. ......... 01 POIMUU"DIO• ... n-'4 Ql"'f&•#tl1 "·O•WOIG ,ll&UU•C Q ........ ~ ~ 

-- -- s. I 12. -- I ---
~· w •n.M.auii.O-Ufl CJ•vea .......... 

66. 9 ! 37. 
•ta.a.. ...,t_... r••sw•eal .... ... ,...._ ... , . .,~ .. ,,., .......... .... ....tu.&. 'OTIAftc.MCTJUC W•l'~ ... 
3368. 310. 3421. I 34o. *3602A I ~3593. 

P....a.tt•e,- ~CA..r.fli '-o.•&.UUillO o.t.fAI Ft. of Head above K. B. 
·--~- ---- 793. ' . 784. 

........ ~ POtMU YSCD 1011 lfi!N4 Qla'f l•IU1a " . --- I ---. ...,a o• ·~ ...,~"" e~a.,a. . .._... .... --- I ---
,....._ "'' .... •••uu~c. I .... I~ &.&f.~AUO ,llUIIUilCa .... I'I•AA. 'OT&MtiOI(tau~ IIUlii'.I.C~ ·-None ' --- --- I --- --- I 

__ .. _ 
""'~ fttO~~e»t•r•c -.o ••ua~aea , .. -
39ss. I --- 9 Conversion Constant o! I 

'IIW4 .. tCNICKfAIIC laiO reUW.Ct .... 2. 30 rt./ psi used to calcu-

36oa. I --- late P. S. Elevation. I 
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ROGER I- HOEGER 
Cllftltlltmr c~o1.4JiUt 

1710 So. Bcll~rc Stn:ct. Suit~ 301 
~. Colonda SO 222 

(!03) 759··H91 

Comments relative to the analysis of the pressure chart from DST # 14-A, Interval: 
7064-7304', in the U.S. Geological Survey, Madison Test \Veil #2, SE SE Section 18. 
TlN-R54E, Custer County, l\.1ontana: 

1. Extrapolation of the Shut-in pressure build-up curve indicates a maximum 
reservoir pressure of 3421 psi at the recorder depth of 7075 feet. This indi
cate<! ma:dmum reservoir pressure is equivalent to a potentiometric surface 
elevation of 3602 feet above sea level, based upon the conversion constant of 
2. 30 ft./ psi. This potentiometric surface elevation~ in turn, indicates a 
head o! water above the K. B. of 793 feet. 

For comparison pruposes~ an enrapolation plct,. using the Horner method, 
has been made for the pressure build-up data 'vhich were recorded by the 
surface pressure recorder during the shut-in period. This extrapolation 
plot indicates a ma:dmum pressure or 340 psi at the elevation of the surface 
recorder. This extrapolated pressure is equivalent to a potentiomet!"ic sur
face elevation of +3593', based on the conve~sion constant of 2. 30 ft .. I psi. 
This potentiometric surface elevation is equivalent to a head or water above 
the K. B. o! 7841 • It should be noted that there is very close agx:oeP.mentbetween 

·the pOtentiometric surface. elevations which have been calculated on the 
basis of the two extrapolated pressures, that recorded by the down-hole pres
sure. instrument and that recorded by the surface pressure recorder. 

2. The calculated Average Production Rate which was used in this analysis, 338.4 
BPD, is based upon the reported average flow rate which wa~ measured at the 
surface, about 9. 3 gallons per minute. This average production rate and the 
measured slope of the extrapolation plot !or the shut-in pressure build-up 
curve that was produced by the down-hole pressure recorder have been used 
in the basic Horner equation to calculate numerical values !or the various 
reservoir .properties shovm below and on _the summary page. 

3. The c3lculated Damage Ratio of 0. 9 indicates that no significant well-bore dam.
age was present at the time of this formation test • 

. "'· The calculated Effective Transmissibility of 822. 7 md. -!t. I c:p. indicates an 
Average Permeability of 82. 3 md./c:p. !or the estimated 10 feet o! effective 
porosity within the ~otal 240 feet of interval tested. 

5. The evalua.tion criteria used in the DST Analysis System indicate that the re
sults obtained in this analysis should be reliable within reasonable limits rela
tive to the assumptions which have been made. 
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LYNES, INC. 

Operator ___ .;::.U:.::.S::.:·~C.:.:.S~·:,__ _____ Lease & No,_--..:.:t·1a::.:d:..~i......:s.;;,t..o:..:..n -:T:..:...~"""s.:.:..t...:.\',:..,l;i'~...,l .... l...;I!~-2---DST No 14-A 

Recorder g2512 ~ 7075' 

FIRST SHUT IN PRE.SSUR~: 

TlMECMIN) C1'"l'Hll PSlG 
I PHI /PHl . J 

i• s.a a.eeao ~2S2 

I ts.a 53.7778 :l~l~ 
. 36~0 27.~859 ~~~2 . 
s~~a 18.5926 ~341 ; . 

;· 12.a 1A.19J;4 3349 
: 

• 
. ·~e." 11.5556 3~53 

I 1es.a "9·7963 3356 
126.G s.s397 3359 
l44e0 7~5972 33~2 
162-a 6~86-42 3365 
1aa.a 6.2778 3368 

l EXTRAPLN . OF FIRST SHUT IN : 3<421.4 M I 66.9 .· 

l 
. . . ~ - -~ . 

. .• 

: 
.. 

• 
I • 
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. 
LYNES UNITED SERVICES LTD. 

WELL: tel~ 'Z u s 5 s LCCN: CAT£: 'i-17-17 

5 CST NO. ~~ . 
RE:C. NO. 2S:I2 

OEPTH ' B 

' 
. 

. . . + . - I 

• . . 
20 •• + . 

. 
+ . 

f-· 
.. ' . 

1~- .. . . 
- . 
~ .. 
a. ~ . 
' . •· 

n . 
: .. ,. . . -:r . 

•· . 
D. . . . .. 

s.~ 
.. . 

~ .. : . ... ·· . . .. s .-

1-· 
u . . . 

. 

. . 

- . . · . ... · .. . ... 
2-.: .. . . 

. 
' 

. 
. . . . 

1 . ' . l . ' . 
:n~es • 31:33 

i 
:3257 

I 
:2"lSD ' 3S:33 ' 2E57 • :iSi!S 

l 

. PSIS COIL CR WATER' 
PRESSURE EXTRAPOLATION PLOT 

, ...... , .. ,. 
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PRESSURE BUILD-UP CURVE INCRE!-.!ENTAL-READING DATA 

Company U S GeoJa,.ical ~urye•,. 
Well Name & No. M;;di;on Te!l;t \V~11 i2 
Location SE SE Sec. 18. Tl N-R54E. Custer Co .. 1\iionta.na 
DST No. 14-A Test Interval: 7064-7304' Formation Tested: L. MissionCanvon 

and U. Lodgepole 
Sur! ace 

Recorder No. Re~order Depth 2' above K. B. -----
• INITIAL SHUT-IN FINAL SHUT-IN 

Initial Flo'v Time9 t = 950 II Total Flo'v Time. t = 

e t+e ~ 1 Pressure !I a t+a ~ Pressure 
(p. s. i.) a (p.s.i.) 

10 I 960 96.00 i 261.5 II 
20 970 48.50 276.0 I 

-~0 980 32.67 283.0 I 
4o....:__ . 990 24.75 -288.0 I 

I""'--'" 50 1000 20~Q.Q_ ~~~~.--~-~ -
~_60 1010 16.83 _294. 0 t NONE 

"7'n 1020 14.57 2~-~· 5 
s:to.__ 1030 12.88 298.5 I 
Qn 1040 11 .. 56 30.,9. 0 I 

.100 1050 10.50 301.5 . 
1'n 1070 8.92 304.5 . 
1.tn 1ogn 7.79 306.5 I 
1~n 1110 ..2.&9i __ 308.5 I -180 11~n 6.28 .310. 0 1 

- - · 

. ·. 

llS 
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Ptlone 
522·1206 he~ 303 

~t ______________ _ 

Sec:. __ l::;;:S:::...----
TW9'----~l~N~-----
Rn«J._-.:;5-.4~E:.----
r•d--~W~i~l-dc_a_t ____ _ 

~~---C~u;~~t~e~r ____ __ 
~--~H~on~t;a~n~a ____ _ 

LYNES INC. 
' 

Csq. Size & Grade ___ 9~5=-/~8;..'~' -----------
Tubing Size ____ .....;.2~i~/8:::..'~1 ~----------
Toot 0eQth ____ ...;8:.:5~2:.:0::...-..:;.9.:::;.3.:..94..:....' --------On l.cc:aticn <al ________________ _ 

Off Location lil----=-~~-~---------
lynes ~----~P=-::a~u;:.:l:...;.;R.;::.ob::.;b:;;i::.:n.:.:~:.....-------
Well Owners Reg. __ ,_:aE.:l.:ll.::..¥0.;:.0::.;d::.....:B:::.::e::.:n~n~e::..:t::..:t:..-_____ _ 

Sox 712 
SteriincJ~ Q:lo. 

t~Oaaipticn ____ S~l~n~g~l~e~S~e~t~P~r~od~u~c~·~-i~o~n~I~n~j~e~e~t~i~o~n--Pa~c~k~e~r~---------------

Test 117 
Summary: 

4-23-n 
2:30 AM . 
-:S1 AM. 

S:02 AM. 

.\-24-77 -

Top Packer 7f" .X 136" 

Inf.lated packer with 2300 p~ig. at ~urface. 
With tool in blank po~ition, dropped bar to open ~leeve, 
and swabbed down 2000'. 
Opened tool below with ~trong blow. Fluid to surface in ~ 
ainu~, flawing approximately SO gallons per minute. 

- .. .• : · . 

1:26 MI. Shut-in at :urface for 1 hour·. 
. 2 :2& AH. Released packer. 
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LYNES, DNC. 

Operatet U.S .C .S • tease & No. Hadison Test Well ~2 OST No._......._l7.._ __ 

' ~ 

' ! T~-----------~-----------~r--------~ 
;;~;- :. ... ···-- _,__-

liS 

Above Intervai 
PRO Make Kuster K-3 
No 15240 Cap ,.,. 
lnitiat Hydrostatic 
Final Hydrostatic 
Initial Flow 
Final Initial Flow 
lnitiat Shut·in 
Second fnitiaf Flow 
Second Final Flow 
Second Shut·in 
Third Initial Flow 
Third Final Flow 
Third Shut·in 

p,....,,. 8etow lo"'om 
PMkw Ilea To 

5450 

A 
K 
8 
c 
0 
E 
F 
G 
H 
I 

J 

@ 

C:Onec'ted 

4205 
4244 

-----------------

.. .. 

........ --._e sszs 
c~ 

4199 
lt.215 
3402 
3799 
4027 
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PRO Make Kuster K-3 
No 2512 Cap 5700 5535' 

' 
@ 

~ Conecfttl 

lrutiaj Hydrostatic A 4220 
Final Hydrostatic K 4239 
Initial Flow a )433 
Final Initial Flow c 3808 
Initial Shut-in 0 4-029 
Second Initial Flow E --
Seccnd Final Flow F --
S«end Shut-in G --
Third lniti•t Flow H I --
Third FinaJ Flow I --
Third Shut-in J --

, .... ...,,.. B•fow 8attam 
PM&et'll•dTo 

-I . .. 

' 

. . .. -·· .. . . ·.:~ . - .. : .. • . 
. . 

PRO Male• 
No Cap • . ...... C~Mfttl 

Initial Hydrostatic A 
rtnal Hydrostatic K 
Initial Flow B 
rtnal lnitiaJ Flow c 
Initial Shut-in 0 
Second Initial Flow · E 
Second Final Flow F 
S«ond Shut-in G 
Third Initial Ffow H 
Third Final Flow I 
Third Shut-in J 

-
,..._,. lefow lonotft 
hell• 11414To 
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ROGER L. HOECER 
• C....Wtiltr C4ol4('Uc 

nao So. Bdu.i~ Stncr.. Suite ~01 
DcawT. Colonc:l4 &022% 

(SOl) 1~9 • +491 

Drill-Ste-t est Pt'essvr• '"'calysit Re~ort 
u .. , o,.uc. *U•' ,.w-e&ltt 

-~1N-.R5.:t_F_ ~~ ~'F. C:::pr·H~-n 18 ..5.0.1 minutes So~~i~1 
"5a"c1' -o .... ,,, INTIA&, loHUT·'" TIM(& I. 0.. ,...,...,., 

1\IIONTAN A. CUSTER 60 minutes L-6662 
co-•••r '""..._ ~ur .... TU•Ca OAt I C:"-'UUOt 

u.s. Geolotrlcal Survev None 6/8/77 
"~AM _.. ·~- --&.111 

TIU _., .. OAI( lUUO. 

Madison Test '\Vell #2 17 4/23/77 
1•~rao- r UIIQ. IJUI.YA&. fUfiDI ,_ (L''W4ll01tt ,_ 

Wmnioe~ 8520-9394 KB 2809 

Fluid to sur:!acc in 9 minutes; fiowed at approximate · average rate of 
50 gallons per minute. 

HOLE. TOOL AND RECOVERY DATA 
~-.L.,.,,. .. C:.AI'ACITT 

r•~·-'-•t Test tool run rclr o' ~o .. o,.uc:un~coa 
....... CCI."A<i CUACltl on 2-7/8 11 l'&ll 0,. ... u. W4TIIl ,.lltc:£Ht"""~ ,._,_p_,_, •. .. 
~..CC'-1..641 fOQlACOI tubi.,~. l'f.U o, on••" QlMCil ,t.C:LHI"""I ,,_, 

~ 

~•o•-•t&.ll 9 625 lilT o' 01~ 01~ l'tllC&M r •col t--·· " ~:::,:.o~tt .... ,•& ~~r.!:'""' --- f lll o• WJNON lo• .... rro"' llt<:ovtJtr. 
~f.Cf.NT"'COC' ... ,, ...... t,.te:A,.,~ 874. nnM. u;c:cvtu Flowed water A'lllJU.~~ ,.QQ:JC:TIO,. A.Atl 1714.3 ··-· ,, ... , (!-··- .. ·· 

llll.la -~~~.- .... _. --- , CNO"'-l ~~!~~:-""'u' --- 0 CPfiClt"l fi.O•~~tG liM« 504. ~OUCIC:QVt.llf "O&.WIIC ---·-·· 1e~.•t .. •tCO¥t•T '-lSI TMMot .....,.'-"._.. 'WIC\.UWf., tlQ 

GAUGE SUMMARY B Surface Recorder I QU'n.t 

85351 I 
QAl\1111 

-57261 
•ecoaoa• -··· i OUT* t QAlW.. 

2' ibove K. B. +2811 1 

A • liCIT POINt SUMMA~Y I B AI SUMMART OF RESULTS I B 
First Flow 11rccnwc r• .... '-"."-''"· --~ _ ....... 

~liM.I'-0-G I'Ui.llola1 .... 129s12. 6 I 
3433. . ---- IIIOIC.t.tiD AWl·~ f't.lla<l...UTT •• '-' ~·· 

~~··~,. 
,... 2997.3 (for e~~.lO'effect. ol 

3808. -- A B ~·OCMic;l'IYIT'f JIOOC~ 

I --·--.-·-
Sec~ Ftow l IXTR.APOlATlON SUMMART r 7.45 
.. ,...,. IU'NI<o I'•UM1•1 ,... •tu.a.. " •• .,_ CM.CIA.AftO 'aCM .. a.uuaao Oo\Ue ~&.IIAIIO. 

I None -- s.4 I s.4 4. 5 
,...,... n.o~~H~G •usw•c..l .... ~·· o• POeftl~ UI&.Q •o• INITIM. Qla'fto#tr, 'lo.OW&MG raeJ.a~a& c=->•.u~ • 

None --- 6. I --- --- I 
..... ., •n.a. ~ at•"a. ,_..,... 

. . 
9.3 I . --

.. tu4 ...,,..,. ,. •• )Mia •• , .... ... ,..._ a~fa..,.-. ... ,u r•a~a. - .... 'fiMo 1'01&N110to1UIUC: w••AC.&a ,_ 

4029_._ 309. 4o3s.. I 3t7.(?l $3561. '*3540 ( ?) 
,...._ et••.,e ~~"i ~~ .c.wa"a o.t ... .. ... --. i: t. ox :1eaa. afove h. • .b. 

?52. . ?31 • 
.......... 01 POIW1S V\&0 10• ~~ QIUI•#tla t , 

--- I . 
. 

a.OPC Of ftiU&. aut~ Q.IC"II1 ~ 
. 

-- I 
,...._~.,..,.••uu••• 

I 
.... ,...._ ut•..,.a.....no tuuua .. , ... '~ I'OUNtiOM&taac ~'"ca. 

,_ 

None 
. I I --- --- ---

•t~ 111'01l0U A ftC .-uO 1aa~SUaC. .... ,..CfiAL. •W f'•&~& cow>•••~ • 
4220. --- ~Conversion Constant of --- I 

• ...._ AI~1411C..,. r•CIWIIC. ..... 2. 30 !t./ psi used to cal- ,...._ ~0 ~taUSUIIC CO.f'Ut1GMI • 
4239. I · culatc P. S. Elevation --- I 
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ROGER L. HOEGER 
~tinrC<oiaciJc 

1110 So. !cUJ.iR Street. S~;i t~ ~ 01 
Den""• Colondo 802::2 

(!03)1~9. -+491 

Comments relative to the analysis of the pressure chart from DST # 17, l:nterval: 
B520-9394', in the U.S. Geological Survey. l\rtadison Test Well 52, SE SE Sec. 18, 
T1N-R54E, Custer County. Montana: 

1. Extrapolation of the Shut-in pressure build-up curve indicates a m~imum 
reservoir pressure of 4038 osi at the recorder depth oi 8535 feet. This in
dicated maximum reservoir pressure is equivalent to a potentiometric sur.
!ace elevation of 3561 !eet abo\·e sea level,. based upon the conversion con
stant o! 2. 30 ft. I psi. This potentiometric surface elevation, in turn, indi
cates a head of water above the K. B. o! 7 52 feet. 

For comparison purposes, a.n exttapola.tion plot,. using the Horner method, 
has been made !or the pressure build-up data which were recorded by the 
surface pressure recorder during the shut-in period. This e:ctrapolation 
plot indicates a ma:timum pressure of 317 psi at the elevation of the surface 
recorder. This e~rapolated pressure is equivalent to a potentiometric sur
face elevation of +3540 1, based on the conversion constant of 2.30 ft./psi. 
This potentiometric surface elt:vation is equivalent to a head of water abov~ 
the K.B. o! 731 feet. 

2. The calculated Average Production Rate which was used in this ·analysis. 
· · 1114. 3 BPD, is based updn the reported average fiow rate of SO gallons per 

minute which was recorded at the surface throughout the 504-minute flow 
period. This average production rate and the measured slope of the extrap
olation plot for the shut-in pressure build-up curve that was produced by the 
down-hole pressure recorder have been used in the basic Horner equation 
to calcula.te numerical values for the various reservoir properties shown 
below and Ot1 the S1'mmary page. 

. . 
3. The calculated Damage Ratio of 4. 5 indicates that significant well-bore dam-

are was present at the time of this formation test; however, it should be 
noted,. m view of the volume-rate of production which occurred, this indi
cated well-bore damage is most probably due to the choke e!!ect of the test 
tool rather than !orma~ion damage. 

4. The calculated Ef!ective Transmissibility of 29972. 6 md. -!t. I cp. indicates 
an Average Permeability of 2997.3 md./ cp. for the estimated 10 feet o! ef
fective porosity within the total 874 !eet of interval tested. 

5. The evaluation criteria used in the DST Analysis System indicate that there
sults obtained in this analysis should be reliable within reasonable limits rela
tive to the assumptions which have been mac:le. 
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