CHECK_SHEET

b Date September 28, 1976
. 2, A : 7
oty tetican > INE cone Qo Moptiana POUER. cop /PN :
Company ~THE MONTANA POWER—COMPANY. 236—FHECTRIL _BEDG- L HNES MONTANA 59101
T e e e 2D f‘
Well Name CROFT No. 7-32
County CARBON Field WILDCAT
Location 1500 FNL 2205 FEL _(NW SW NE) Sec. 32 Twp. 6S. Rge. Z2IE.
Permit No, S 7825
Receipt No 13130
Drilling Fee $75.00
Intention to Drill g-27-76 (Approved 9-28-76)
API No. 009-2 1084
Permit Expiration Date December 26, 1976
Permit Extended 90 days From To
$ 5,000 one well bond
. $10,000 blanket bond X
$20,000 blanket bond 3 / L, i =
g To £ /—7:&7 HEroxicet 7-/9-83
Government well .r;’l'a/j{,"t e Ll /f’/ AT
Sundry Notices o, Sd=7>

=
1" ll@
o

N 37

Q\'
S
24 725 [2-2776
Log of I‘Jell\‘:gf< Lﬂf/r § ,"’ L ‘ f P o 2
<X S 24.9/ g o Qpei el F-320-4F Ly LS
Subsequent Reéport of Abandonment a-11-93 :
V13 MCFecpd
Electric Log dlﬁ) =>-1
g™ i e
B : J 2
Radioactive Log /(D s ’(}/

PLAINTIFFS’
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Form No. 4

LOCATE WELL CORRECTLY (Gen. Rule 206.3 and 230)

(SUBMIT IM TRIPLICATE)
TO

X BOARD OF OIL AND GAS CONSERVATION
OF THE STATE OF MONTANA
BILLINGS OR SHELBY

4/ COMPLETION REPORT |
M- @Zﬁvéf"f'f’f*‘?”/ ‘654[,“/5;5; d‘
FhreMomtana—Power Company Le

Company ase__Croft Well No.7=32
Address 40 E. Broadvay Field (or Area) Dry Creek
Ny (E)
The well is located 1500 _from (8) line and_2205  ft. from (W) line of Sec. 32
Sec 32 . T._65 . R__2lE . County Carbon . Elevation___2014' KB
(D.F.,, RB. or GL.)

B E e D S & (A

10-1¢- 30-4¢C , 1976

5 19.76 Completed

Commenced drilling

The information given herewith is a complete and correct record of th 1l. The summary on this page is for the condition
of the well at the above date. %%/
Gas Well /
N~

(oll well, gas well, dry hole)
Title__Petroleum Enginee

J—

Signed

Completed as

DRTE May 29; 1987

IMPORTANT ZONES OF POROSITY

(denote oil by O, gas by G, water by W; state formation if known)
From__2530 to_5545 3rd Fron. G From to
From to From to.
From to From______ to
From to From to
CASING RECORD
Size Weight Sacks of Cut and
Casing Per Ft. Grade Thread Casing Set From To Cement Pulled from
8-5/8 24 J53 STC 215 KB 0 215 150 |
5-1/2 15.5 K55 6460 KB 0 6460 450 _
TUBING RECORD
Size ‘ Welght | | |
Tubing Per Ft. Grade ! Thread | Amount Perforations i
2-7/8 | 6.5 J-55 | | 5432 l
COMPLETION RECORD
Rotary tools were used from 0 . to__ 6475
Cable tools were used from to —
Total depth_ 6475 t., Plugged back to 6300 T.D.; Open hole from to
PERFORATIONS ' ACIDIZED, SHOT, SAND FRACED, CEMENTED o
Interval Number and Interval Amount of '
From To 8ize and From | To Material Used Pressure
5530 5545 4 spf w/4" See attached Sundry Notice

| Hollow carrier

- (If P&A show plugs above)

INITIAL PRODUCTION

Well is producing from - 3rd Frontier (pool) formation.

LP barrels of oil per hours
(pumping or flowlng)
200 Mcf of gas per. 24 _hours.
barrels of water per hours, or % W.C.
(OVER)

P-0014661 _




INITIAL PRODUCTION—(Continued) T 00
Initial 10-day average production___ (bbl./day) (if taken)
Pressures (if measured): Tubing psi flowing; psi shut-in
Casing psi flowing; psi shut-in
Gravity ° API (corrected to 60° F.)
DRILL STEM TESTS
ey From To T?ﬁnopf. ShutIn FP. SLP- Recovery Cushion
CORES LOG RUNS
No. Interval Recovered T Tvpe From To
FORMATION RECORD |
(Need not be filled out if Geologist sample description filed with Commission)
From To SAMPLE AND CORE NO. AND DESCRIPTION Top of Formetion \

See Geologist report

(Use additional sheets where needed to complete description)

e Sl SannmEY 00 092000

P-0014662



Nid St/ NVE
007~ (05

LOCATE WELL CORRECTLY AE 3 7 : o, (Gen. Rule ‘,ZG*}I.‘;‘[:-:I];(‘:I-\;:;.\D_T
.(‘s'hn'u"trr IN TRIPLICATE)
. N gm0} To
x < “BBARD OFIQIL’AND GAS CONSERVATION
o ' v OF THE-STATE OF MONTANA :
au_x.mcs OR SHELBY 7
2 CQMPLETIOV REPORT
Company__The Montana Power Company Lease Croft Well No.7=32
230 Electric Building
Address_Billings, Montana 59101 Field (or Area)_ W.C.
(N) (E)
The well is located_1500  ft. fromx&Kline and 2205 ft. from (W) line of Sec.__32
5014'K.B.
Sec.__32 ; T._65 ; R__21E ; County___Carbon . Elevation 5002'G. L.

(D.F.,, R.B. or G.L.)

Commenced drilling October 1 . 19.76; Completed__December 29 1976

The information given herewith is a complete and correct record of the well. The summary on this page is for the condition
of the well at the above date.

Completed as_Shut in gas well Signed /(//f/ e
(oil well, gas well, dry hole) R. B. Rhodes
Title Chief Geologist
Date January 7, 1977

IMPORTANT ZONES OF POROSITY
(denote oil by O, gas by G, water by W; state formation if known)

From to From to
From to From to
From to From___  _ _to
From to From to

CASING RECORD

Slze ‘Weight Sacks of Cut and
Casing - Per Ft. Grade Thread Casing Set From To Cement Pulled from
g-5/8" 244 J=55 8 RD 203" Surface| 215'KB| 150 | S DR -
5-1/2" 15.54% K=55 8 RD 6448' |surfacef460'KB} 450 | ==
= _ F e _:
TUBING RECORD
Size Welight |
Tublng | Per Ft. Grade Thread Amount Perforations
|2-3/8" | 4.7# ! | 8 RD 1229 jts | 6382.82'KB |
COMPLETION RECORD
Rotary tools were used from Surface to T.D. .
Cable tools were used from__ to
Total depth €475  ft; Plugged back to T.D.; Open hole from to
PERFORATIONS | ACIDIZED, SHOT, SAND FRACED, CEMENTED -
Interval Number and Interval Amount of |
From To Size and Type From i To Material Used - 'Pres_:w‘uiei )
_6378 6382 w/4 SPF w/3-1/8" |

asteel carrier | S
casing gun. |

(If P&A show plugs above)

INITIAL PRODUCTION
Well is producing from Greybull (pool) formation.
LP barrels of oil per. _hours
(pumping or flowing)
723 _ Mcf of gas per__24 hours.
- barrels of water per hours, or % W.C.
(OVER)

P-0014663
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e —————————

INITIAL PRODUCTION—(Continued) oA 66
Initial 10-day average production _ (bbl./day) (if taken)
Pressures (if measured): Tubing psi flowing; psi shut-in
} Casing psi flowing; psi shut-iu
Gravity \« ° API (corrected to 60° F.)
- DRILL STEM TESTS
Du'sf' From To To&ﬁ'ﬁ)“ ShotIn FP, BIP. Recovery Cushion
1 5360 15384 ]_.5_—30 130-60 . |55-64-]102- 15' of drilling filuid
c 55-64 102
1 5534. 5578 10~-30 - 130-60 140- 592- 174" =1 GgOCM, 261°
: 159- _706 HG & =s1. ocM
225—
262
CORES LOG RUNS
No. Interval Recovered Tyvpa From Toa
N |_IES 216" 6458"
o) EDC/CNL/GR 150" 6458
N
E
~ FORMATION RECORD
(Need not be filled out if Geologist:sample description-filed with Commission}
From To SAMPLE AND CORE NO, AND: DESCRIPTION- Top ‘of Formetion
Formation tops
Fort Union Surface
Lennep Sandstone . 2709!
Bearpaw Shale 2881!
Fault . 3458
Mesaverde . 3460°
Telegraph Creek . 3690°"
Cody Shale . 3933
Frontier _ 45541
lst Frontier Sandstone Yoo . 5046"
2nd Frontier Sandstone 5342"
Mowry "A". Sand | 54477
Mowry "B" Sand 5521"
Thermopolis Shale 5733!
Dakota Silt 62001
Dakota Sand 6275
Greybull Sand. 6364"'
Kootenai 6406"

(Use additional sheets where needed to complete description)

.
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Form No. 2 (SUBMIT IN QUADRUPLICATE) -
' = y NOTICE
go??‘ffo%flél;ULES TO S . THIS FORM BECOMES A
216, 219, 230, / ‘RERMIT WHEN STAMPED
231, 232' f o\ ' y i APPROVED BY AN AGENT
BOARD OF OIL AND GAS CONSERVATION OF, THE BOARD.
OF THE STATE OF MONTANA !
BILLINGS OR SHELBY
SUNDRY NOTICES AND REPORT OF WELLS
Notice of Intention to Drill X H Subsequent Report of Water Shut-off : e |
Notice of Intention to Change FPlans ns H Subsequent Report of Shooting.Acldizlﬁg, Cementing
Notice of Intention to Test Water Shut-off " S \L_Sl_lhsequent Report of Altering Casing
Nutlce of II_HE‘I'EIEI‘I to Redrill or Rep_a_l_r Well 1 Subsequent Report of Redrilling or Repair
Notice of Intention to Shoot, Acidize, or Cement Subsequent Report of Abandonment ,
Notice of Intention to Pull or Alter Casing . ___SLu_pplemer_u;_a_rx__WE_l! History o
Notice of Intention to Abandon Well Report of Fracturing
(Indicate Above by Check Mark Nature of Report, Notice, or Other Data)
Sentiembar 2. - e L 1006
: ‘'« . Jnotice of intention to do work( ))mxgb{ } ; ;
Following is a - on land described as follows:
: (X opR bt >0 3TR0XE oI leased
LEASE.. CrofER -2 i el oo
,,,,,,,,,,,,,,,,,,,,,,, MONTANA .cocicivnmcotnnisnssusissnsssusmasassassssiossscnst kB TN, e b o cesssie o e L e WG o # i
(State) (County) (Field)
Well No, 7m32=6-21 A4l Ledaids. - 32 5 . 5% ek O ok o BRSEEES o MBEM
(m. sec.) (Townshlpl (Range) (Meridian)
The well is located _. 1500 it from; g : line and ... 220508 Tt froms % ;]ine of Sec.. 32
LOCATE WELL SITE ACCURATELY ON PLAT ON BACK OF THIS FORM.
The elevation of the ground ¥KX3®8X above the sea level is . 4989' G.L. (before grading)
READ CAREFULLY DETAILS OF PLAN OF WORK READ CAREFULLY
1‘l~t ate names of ¢ mdl expe lll‘d ]fie %mtlltlltthuhul( ll\ff: ‘-.lmrls Hh()‘\_{ slin \\urghls. and lengths of proposed casings, cementing points, and all other
important proposed work, particularly a etails of Shooting, cidizing, Fracturing.) oo
DETAILS OF K s
RESULT A e, SES
GAS TEST DRILLING PERMIT NO?B/Z:D
RECEIPT NO.

Set 200' of 8-5/8" surface pipe and cement to surface.
Drill a 7-7/8" hole to approximately 6000' for a Greybull sand test.

4-1/2" or 5-1/2" production casing will be run and cemented if commercial
production is indicated.

CORES
IN

Approved subject to conditions on reverse of form Company... THE MONTANA POWER COMPANY

Dalea SER.2BOI6 . o . By “'//% 7

J ) q ,,R' B qhodes e e

By ) &mas Zar® / 74&«#'4-0«) Title, .- Chicf Coplagiisd = . -
DlstnctOfflc”eA nt v, Title he' 230 Electrig Bldg.

i / , Address ....Billings,--Montana 592101 ...
BOARD USE ONLY
APl WELL NUMBER NOTE:—Reports on this form to be submitted to the appropriate District for approval
vy WHEN USED AS PERMIT TO DRILL, PERMIT EXPIRES 80 DAYS FROM DATE OF
2|s ') iﬁ 0 APPROVAL IF WELL NOT SPUDDED OR EXTENSION REQUESTED. =
i =i 66
BTATE COUNTY WELL OVER v

T2 2lele Codl. G- 2826 2 P-0014665

&~




Locate well by footage measurement from legal subdivision (Section) line

and nearest drilling or producible well, if any.

Form No. 2 RgeZlE Form No. 2
File at File at
Billings Billings

or Shelby or Shelby

Locate
Well
Correctly

1
'
i
1
i
i
'
1
I
'
i

22056

Twp. . 6..9..

SCALE—1"=2000"

THE NOTICE OF INTENTION TO DRILL THIS WELL IS APPROVED SUBJECT TO THE FOLLOWING CONDITIONS:

1. Any person, before commencing the drilling of any oil or gas well or water source or injection well shall secure from the Board a drill-
ing permit and shall pay toc the Board the following amounts: for each well whose estimated depth is thirty-five hundred (3 500) feet or less,
twenty-five dollars ($25.00); from thirty-five hundred and one (3,501) feet to seven thousand (7,000) feet, seventy-five dollars ($75.00); seven
thousand and one (7,001) feet and dee . one hundred fifty dollars ($150.00)

2. No well is to be spudded in unless the proper surety drilling bond has been posted and approved by the Board of Oil and Gas Conserva-
tion of the State of Montana.

3. Cable tool operators must construct an adequate sump to contain all mud and water bailed from the hole.

4. Burface or conductor casing must be properly cemented by an approved method and pressure tested to determine
surrounding formations in case an unexpected flow of oil, gas or water should be encountered,
formation shut-off,

] T a tight bond with the
unless special permission has been granted for

5. Any production casing must be cemented unless a formation shut-off or
used to protect the casing and all possible
protected.

L packer is approved by the Board., Sufficient cement must be
productive and fresh water bearing formations exposed in the process of drilling and not otherwise

6. All production casing must be tested by bailing or pressure to delermine if there
possible leaks in the casing. The results of the test must be reported on Form No. 2,
of casing, amount of cement used, and date work is done, If test shows failure,
resumed.

a4 tight bond with the surrounding formations or
ud report to include the size, weight, thread and length
the defect must be corrected hefore any drilling operations are

7. Any contemplated change in status of a well such as to plug and abandon, deepen, plug back, redrill, alter casing, etc, must be pre-
sented on Form No. 2 for approval by the Board prior to commencement of work.
8. A satisfactory drilling record must be kept for each tour, showing top and thickness of each and all formations drilled and all other

information of value, one copy of which is to be kept at the rig while drilling is in progress for examination by any authorized agent of the
Board.

0. All producing wells must be marked with name of the operator, number of the well and location, using reasonable precautions to pre-
serve these markings at all times.

10. Delivery to the Board of two copies of all surveys, reports, analyses, logs, tests, sampl
230 and one copy of all cementing records as furnished Ly the ce

: and core descriptions, ete., as described in Rule
menting company and described in Rule 234,

11. All work must be done in conformity with the regulations of the Board of Oil and Gas Conservation of the

State of Montana, as con-
tained in “General Rules and Regulations,"” and amendments thereto, ns well as

regulations prescribed in lieu thereof.

P-0014666




FORM F-106

R. 21 &

| !
Ground elev.I . I
at well is 1 4939° ] |
i | |
| I
! |

1

L

Scale--- 1"2-1000'

Powers Elevation Company, Inc. of Denvar, Colorado
has in accordance with a request from Bob Rhodes
~for lontena Power Co.
determined the location of #7-32 Croft
fo be 1504'FN & 220%'FE Section 32 Townshup 6 s
Range 21 E Montana Meridian

Carbon County, Montana

| .hereby certify that this plat is an

accurate representation of a correct
survey showing the location of

#71-%2 Croft Q W

Date? 7-29-76

-~

Licensbd Lan urvey:gr No. 4657s
State of Monirn .

|

|

|

|

| .

0 : T. 6 s

| |
|

|

l

1

|
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Form No 2 R 4-54

(SUBMIT IN QUADRUPLICATE)

TO
NOTICE
PERMIT WHEN 8TAMPED BOARD OF OIL AND G s
HEN STAMP AS CONSERVATION ‘
APPROVED BY T 7 w07 -
OF TNE BoARD, " AOEN OF THE STATE OF MONTANA M 2622 00 ARM 36.22.1003
. ARM 16.22.601 ARM 36.22.1004
BILLINGS OR SHELBY ARM 36.22:602 ARM 36.22.1013
e ARM 16.12.603 ARM 36.22.1301
SUNDRY NOTICES AND REPORT OF WELLS  Asviczex ORI 95421308
oy | e i AEMﬁb,Zz.wﬁ ARM 36.22.1309
Netlce of Intention to Drlll* Subsequent Report of Water Bhut-off
Notice of Intention to Change Plans Subsequent Report of Bhooting, Acidizing, Cementing
Notice of Intention to Test Water Shut-off Subsequent Report of Altering Casing
Notice of Intention to Redrill or Repair Well Subsequent Report of Redrilling or Repair
Notice of Intention to Shool, Acidize, or Cement Subsequent Report of Abandonment
Notice of Intention to Pull or Alter Casing Supplementary Well History XX
Notice of Intention to Abandon Well Report of Fracturing
i
(Indicate Above by Check Mark Nature of Report, Notice, or Other Dala)
~ November 5 1986
e AOUIES XOTXPRYSE SN 06X BB K | EWHEK } ; .
Following is a {report ul woik done { on land 3 Jeased described as follows:
MONTANA ... . .. . carbon ... .....Dry Creek
.............................. e B . T e
7-32 SW NE 32 6S 21E MPM
WEMl NO......oioeeeeeeeccerssmreiss smsiinn sinfammasan e s ioses S O UL e e e Ly T e
(m. sec.) (Township) "(Range) (Meridian)
i N : E .
The well is located .... 1500 ... ft. frorn; XSX }hne and ... 2205 ft. fromzm (lme of Sec. 32.
* For notice of intention to drill, write the API® or the well name of another well on this lease if one exists,
LOCATE WELL SITE ACCURATELY ON PLAT ON BACK OF THIS FORM.
v
The elevation of the ground or K.B. above the sea level is ........ 5011‘ " KB e
READ CAREFULLY DETAILS OF PLAN OF WORK READ CAREFULLY

(State names of and expected depths tn ohjective sands; show slze,
Important proposed work, particularly all details of Shooting. Arldixuw Fracturing.)

DETAILS OF WORK
RESULT
Nitrogen fraced the Third Frontier sand from 5530" - 5545' with:
1. 25,000 gallons of fluid.
2. 102,500 1bs 20-40 sand.
3. 25,000 1bs 12-20 sand.
4. 2,000,000 SCF of nitrigen.

The well came back flowing oil and gas and will be connected to
Montana Power Company's system.

,” e -"’-"i’ 1Can

weighty, and lengthe of proposed casings, cementing peints, and all other

Cr
Approved subject to conditions on reverse of form Company —Mo ntana- Powevi {‘0,’.}._}.7_ -
Date . "/’/,?'(,(Z‘ ByGJ.Ogrin k
By Lt ataadd, Mootk L Title.._ Assistant Engineenl .Y ..

Address 40 East Broadway  Butte, MI 59701

BOARD USE ONLY
API WELL NUMBER NOTE:—Reports on this form to be submitted to the appropriate District for approval.
DRILLING PERMIT EXPIRES SIX MONTHS FROM DATE OF APPROVAL.

P-0014668




Locate well by footage measurement from legal subdivision (Section) line
and nearest drilling or producible well, if any.

Form Ne. 2 Rge. 21E.... Form Ne. §
File at File at
Billings Billings

or Shelby or Shelby
Locate f 1500" |

Wen e JEITRSRIN P e
Correctly ; * 2205"
Twp.. 0SS .

SCALE—1"=2000

THE NOTICE OF INTENTION TO DRILL THIS WELL 18 APPROVED SUBJECT TO THE FOLLOWING CONDITIONS:

1. Any person, before commencing the drilling of any oil or gas well or water source or injection well shall secure from the Board a drilling permit
and shall pay to the Board the following amounts: for each well whose estimated depth is thirty-five hundred (3,500) feet or less, twenty-five dollars
($25.00); from thirty-five hundred and one (3,501) feet to seven thousand (7,000) feet, seventy-five dollars ($75.00); seven thousand and one (7,001) feet
and deeper, one hundred fifty dollars ($150.00).

2. Nowell is to be spudded in unless the proper surety drilling bond has been posted and approved by the Board of Qil and Gas
Conservation of the State of Montana. Date of spudding must be reported to the Board verbally or in writing within 72 hours of
commencing drilling.

3. Cable 100l operators must construct an adequate sump to contain all mud and water bailed from the hole.

4. Surface or conductor casing must be properly cemented by an approved method and pressure tested to determine a tight bond with the surroun-
ding formations in case an unexpected flow of oil, gas or water should be encountered, unless special permission has been granted for formation shut-off.

5. Any production casing must be cemented unless a formation shut-off or packer is approved by the Board. Sufficient cement must be used to pro-
tect the casing and all possible productive and fresh water bearing formations exposed in the process of drilling and not otherwise protected.

6. All production casing must be tested by bailing or pressure to determine if there is a tight bond with the surrounding formations or possible leaks
in the casing. The results of ihe test must be reported on Form No. 2, said report to include the size, weight, thread and length of casing, amount of cement
used, and date work is done. If test shows failure, the defect must be corrected before any drilling operations are resumed.

7. Any contemplated change in status of a well such as to plug and abandon, deepen, plug back, redrill, alter casing, etc. must be presented on Form
No. 2 for approval by the Board prior to commencement of work.

8. A satisfactory drilling record must be kept for each tour, showing top and thickness of each and all formations drilled and all other information
of value, one copy of which is to be kept at the rig while drilling is in progress for examination by any authorized agent of the Board.

9. All producing wells must be marked with name of the operator, number of the well and location, using reasonable precautions to preserve these
markings at all times.

10. Delivery to the Board of two copies of all surveys, reports, analyses, logs, tests, samples and core descriptions, etc., as described in Rule
36.22.1013 and one copy of all cementing records as furnished by the cementing company and described in Rule 36.22.124]1.

11. All work must be done in conformity with the regulations of the Board of Qil and Gas Conservation of the State of Montana, as contained in
*‘General Rules and Regulations,”” and amendments thereto, as well as regulations prescribed in lieu thereof.

P-0014669




(SUBMIT IN QUADRUPLICATE)

TO
NOTICE
THIS FORM BECOMES A

PERMIT WHEN STAMPED BOARD OF OIL AND GAS CONSERVATION 3
APPROVED BY AN A T . e ARM 36.22:3 /
OF THE BOARD, = NOEN OF THE STATE OF MONTANA P8V R 2628597 AL AU
= 0% & (g pRALIG- 22501 ARM 36.22.1004
BILLINGS OR SHELBY ¢ A STATF (i ! .a--,\n‘\i 15.13‘602 ARM 36.22.1013
7, 1K ARM 36,92.603 ARM 36.22.1301
SUNDRY NOTICES AND REPORT OF WEWS it /' AR 36221306

“ARM 16.22.605 ARM 36.22.1309

Notice of Intention to Drlll* Subsequent Report of Water Shut-off

MNotice of Intention to Change Plans Subsequent Report of Shooting, Acldizing, Cementing

Notice of Intention to Test Water Shut-off Subsequent Report of Altering Casing

Notice of Intention to Redrill or Repair Well Subsequent Report of Redrilling or Repair
Notice of Intention to Shoot, Acidize, or Cement Subsequent Report of Abandonment ]\ / . _\'\:‘{
Notice of Intention to Pull or Alter Casing Supplementary Well History

Notice of Intention to Abandon Well Report of Fracturing

(Indicate Above by Check Mark Nature of Report, Notice, or Other Data)

CAugust2l 1991
Following is a %r:;t::f:t ?)ff "Qgeril'ggnzo do work[ on land % ?;2:&1 %described as follows:
LEASE TYPE © oo Private L. Lease Coft
(Private, State, Federal, Indian)
MONTANA . ... . ... (Carbon R _..Dry Creek [
(State) {County) (Field)
Well No.... 7‘32 PO SWNE _ A2TOS. e N - 1 ) =
(m. sec.) (Township) (Range) {Meridian)
The well is located _. . 1,500, .. ft. from X}g{x%lme and . .2205 ft. fromtﬂegﬁ%line of Sec. 32

For notice of intention to drill, write the API# or the well name of another well on this lease if one txlstJ\UA

LOCATE WELL SITE ACCURATELY ON PLAT ON BACK OF THIS FORM.
The elevation of the ground or K.B. above the sea level is . 5002 G.L.; 50.14 K'B', :

READ CAREFULLY DETAILS OF PLAN OF WORK

READ CAREFULLY
(State names of and expected depths to ohjective sands: show size,

weights, and lengths of proposed casings, cementing points, and all other
important propos=d work, particularly all details of Shooting, A(Idlﬂn Fracturing )

DETAILS OF WORK
RESULT

8/15/91
1. Set CIBP at 5405™, OCATION T}
2. Ran 181 joints of 2-7/8" tubing; landed at 5395°. L l

8/16/91

|. Circulated hole with water.

2. Spotted 25 sacks at 5395 to 5115".
3. Pulled 35 joints.

4. Spotted 110 sacks at 4335" to 3100".
5. Pulled 146 joints.
6. Placed 10 sacks at surface.
Approve’Zl SEMQWAM%%%WWE%P%“{% Company..... The”Minar‘m/Power Company
By . JohnMerkel Vo lhn MEKEL
Title .. PE_[_[_'_(_J_I_?H_ITI_‘E!lﬁlﬂbbf s i mes e s ana
Address ... 30 East Broadway, Butte, MT 59701

BOARD USE ONLY

APl WELL NUMBER NOTE: —Reports on this form to be submitted to the appropriate District for approval.

DRILLING PERMIT EXPIRES SIX MONTHS FROM DATE OF APPROVAL.
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Locate well by footage measurement from legal subdivision (Section) line
and nearest drilling ur producible well, if any.

21E
Form Ne. 2 Rge. -5 ... Form No. 2
Flle at File at
Billings Billings
er Shelby or Shelby
Locate ?
: o ;
Correctly ' :
? 32
Twp. 6S ...... ’ '
SCALE—1"=2000"

THE NOTICE OF INTENTION TO DRILL THIS WELL IS APPROVED SUBJECT TO THE FOLLOWING CONDITIONS:

l. Any person, before commencing the drilling of any oil or gas well or water source or injection well shall secure from the Board a drilling permit
and shall pay to the Board the following amounts: for each well whose estimated depth is thirty five hundred (3 500) feet or less, twenty-five dollars
(525.00); from thirty-five hundred and one (3,501) feet to seven thousand (7,000) feet, seventy-five dollars ($75.00); seven thousand and one (7,001) feet
and deeper, one hundred fifty dollars ($150.00).

2. Nowellis to be spudded in unless the proper surety drilling bond has been posted and approved by the Board of Oil and Gas
Conservation of the State of Montana. Date of spudding must be reported to the Board verbally or in writing within 72 hours of

commencing drilling.

3. Cable tool operators must construct an adequate sump to contain all mud and water bailed from the hole.

4. Surface or conductor casing must be properly cemented by an approved method and pressure tested to determine a tight bond with the surroun-
ding formations in case an unexpected flow of oil, gas or water should be encountered, unless special permission has been granted for formation shut-off.

5. Any production casing must be cemented unless a formation shut-off or packer is approved by the Board. Sufficient cement must be used to pro-
tect the casing and all possible productive and fresh water bearing formations exposed in the process of drilling and not otherwise protected.

6. All production casing must be tested by bailing or pressure to determine if there is a tight bond with the surrounding formations or possible leaks
in the casing. The results of the test must be reported on Form No. 2, said report to include the size, weight, thread and length of casing, amount of cement
used, and date work is done. If test shows failure, the defect must be corrected before any drilling operations are resumed.

7. Any contemplated change in status of a well such as to plug and abandon, deepen, plug back, redrill, alter casing, etc. must be presented on Form
No. 2 for approval by the Board prior to commencement of work.

8. A satisfactory drilling record must be kept for each tour, showing top and thickness of each and all formations drilled and all other information
of value, one copy of which is to be kept at the rig while drilling is in progress for examination by any authorized agent of the Board.

9. All producing wells must be marked with name of the operator, number of the well and location, using reasonable precautions to preserve these

markings at all times.

10. Delivery to the Board of two copies of all surveys, reports, analyses, logs, tests, samples and core descriptions, etc., as described in Rule
36.22.1013 and one copy of all cementing records as furnished by the cementing company and described in Rule 36.22.1241.

11. All work must be done in conformity with the regulations of the Board of Oil and Gas Conservation of the State of Montana, as contained in
“‘General Rules and Regulations,’’ and amendments thereto, as well as regulations prescribed in lieu thereof.

P-0014671




Form No. 2 R 4-84

(SUBMIT IN QUADRUPLICATE) -,:""J ’ i“ ;( "
0 " 2 By ‘%‘ J‘t’r 5
PO e
NOTICE % PQ‘ 5
PERMIT WHEN STAMPED BOARD OF OIL AND GAS CONSERVATIO o JuL 199 e
N ATION e ek =
APPROVED BY AN AGENT faih a0 ARM 3pe22'1003
OF THE BOARD. OF THE STATE OF MONTANA vt ETVER, & hoos

BILLINGS OR SHELBY .—\‘R"M]H.leﬁm AS . COMR \[f-*}um
AR\136 mm c Of f\*l”mk\t?bi* 1301

SUNDRY NOTICES AND REPORT OF WELLS w36 22 odBILLINGS

ARW}G,Z}@S

. S XA
Notice of Intention to Drill Subsequent Report of Water Shut-off o
Notice of Intention to Change Plans Subsequent Report of Shooting, Acidizing, Cementing
Notice of Intention to Test Water Shut-off Subsequent Report of Altering Casing
Notice of Intention to Redrill or Repair Well Subsequent Report of Redrilling or Repair
Notice of Intention to Shoot, Acidize, or Cement Subsequent Report of Abandonment
Notlee of Intention to Pull or Alter Casing Supplementary Well History
Notice of Intention to Abandon Well XX Report of Fracturing

(indicate Above by Check Mark Nature of Report, Notice, or Other Data)

P notice of intention to do work ) oy z, ; ;
Following is a %mmmM}MK % on land } Taated described as Ioliow{s:.roft
CMONTANA e e 6212 7o) o SO A | : < 3 = -1 . R
(State) {County) (Field)
Well No....... /=32 . .. I — 247120 Y. - v OB | - SOOI 6 1 S
{m. sec.) (Township) (Range) (Meridian)
- 1500 % N ) 2205 E ) 2
The well is located ... .-2YVY ft. from XBX slme and . £&VU2 . ft. fromzxm}{ flme of Sec... 3
* For notice of intention to drill, write the API# or the well name of another well on this lease if one exists, N/A
LOCATE WELL SITE ACCURATELY ON PLAT ON BACK OF THIS FORM.
The elevation of the ground or K.B. above the sea level is ... 5002 G.L 5014 K.B.
READ CAREFULLY DETAILS OF PLAN OF WORK READ CAREFULLY

(State names of and expected depths to ohjective sands; show size, weights, and lengths of proposed casings, cementing points, and all other
important proposed work, particularly all details of Shooting, Acidizinz, Fracturing)

DETAILS OF WORK

RESULT
1. Circulate the Hole,
2. Pull tubing.
3. Set 5% CIBP between 2nd and 3rd frontier at 5400'.
4, Run tubing back in the hole.
5. Spot 25 sacks of lite cement across 2nd frontier.
6. Spot 110 sack of lite cement from 4700' to 2850’
7. Pull tubing.
8. Place 10 sacks in 5% at surface
9. Cut off well head 4' below G.L. and reclaim locatiom.
Approved subject to conditions on reverse of form Company......... Montana. PoweXx Company ... ...
JUL 24 1991 Jol m&pez
. : o
j 8 75 T ettt ) BY. oo Y '] Ghﬁ"'ME‘riC{%‘fk .................................................
By. ... Otf A /t 4 '._7,A¢¢.-.(f'ﬂ£.i...;;.’(ﬂ‘_f—:.n-.—r-———Tiﬂ”éﬁffff,', .. Petroleum Engineer
tn t ice en 1
R g Address ... 40 East Broadway, Butte, MT 59701
BOARD USE ONLY
APl WELL NUMBER NOTE:—Reports on this form to be submitted to the appropriate District for approval
lL. DRILLING PERMIT EXPIRES SIX MONTHS FROM DATE OF APPROVAL.
4ﬂAIIA/PUFII
BTATE coumMTY wELL
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Locate well by footage measurement from legal subdivision (Section) line
and nearest drilling or producible well, if any.

21
Form Neo. 2 l.zeE Form Neo. 2
Flle at File at
Billings Billings
or Shelby . or Shelby
Locate I
Correctly : 0
i 32
Twp.... 65 ;

SCALE—1"=2000"

THE NOTICE OF INTENTION TO DRILL THIS WELL IS APPROVED SUBJECT TO THE FOLLOWING CONDITIONS:

1. Any person, before commencing the drilling of any oil or gas well or water source or injection well shall secure from the Board a drilling permit
and shall pay to the Board the following amounts: for each well whose estimated depth is thirty-five hundred (3,500) feet or less, twenty-five dollars
(325.00); from thirty-five hundred and one (3,501) feet to seven thousand (7,000) feet, seventy-five dollars ($75.00); seven thousand and one (7,001) feet
and deeper, one hundred fifty doliars ($150.00).

2. Nowellis to be spudded in unless the proper surety drilling bond has been posted and approved by the Board of Oil and Gas
Conservation of the State of Montana. Date of spudding must be reported to the Board verbally or in writing within 72 hours of
commencing drilling.

3. Cable tool operators must construct an adequate sump to contain ail mud and water bailed from the hole.

4. Surface or conductor casing must be properly cemented by an approved method and pressure tested to determine a tight bond with the surroun-
ding formations in case an unexpected flow of oil, gas or water should be encountered, unless special permission has been granted for formation shut-off.

5. Any production casing must be cemented unless a formation shut-off or packer is approved by the Board. Sufficient cement must be used to pro-
tect the casing and all possible productive and fresh water bearing formations exposed in the process of drilling and not otherwise protected.

6. All production casing must be tested by bailing or pressure to determine if there is a tight bond with the surrounding formations or possible leaks
in the casing. The results of the test must be reported on Form No. 2, said report to include the size, weight, thread and length of casing, amount of cement
used, and date work is done. If test shows failure, the defect must be corrected before any drilling operations are resumed.

7. Any contemplated change in status of a well such as to plug and abandon, deepen, plug back, redrill, alter casing, etc. must be presented on Form
No. 2 for approval by the Board prior to commencement of work.

8. A satisfactory drilling record must be kept for each tour, showing top and thickness of each and all formations drilled and all other information
of value, one copy of which is to be kept at the rig while drilling is in progress for examination by any authorized agent of the Board.

9. All producing wells must be marked with name of the operator, number of the well and location, using reasonable precautions to preserve these
markings at all times.

10. Delivery to the Board of two copies of all surveys, reports, analyses, logs, tests, samples and core descriptions, etc., as described in Rule
36.22.1013 and one copy of all cementing records as furnished by the cementing company and described in Rule 36.22.1241.

11. All work must be done in conformity with the regulations of the Board of Oil and Gas Conservation of the State of Montana, as contained in
*‘General Rules and Regulations,”” and amendments thereto, as well as regulations prescribed in lieu thereof.
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.m No, 2 R 1-83 S04 (SUBMIT IN QUADRUPLICATE) ik ARM 36,33.307  ARM 36.22.1003

127 X ARM 36,212,601 ARM 36,22,1004

NOTICHE | e v %"-‘ ?Qz%f’e} M 36.22.602 ARM 36.22.1013

THIS FORM IICON(I A 15,22.603 ARM 36.22.1301
::::&E.%“.'VNA‘NT&% 2 BOARD OF OIL AND GAS CO ﬁh\VATION ?g;{g% 2604 ARM 36.22.1306
OF THE BOAR OF THE STATE OF MON '""N 1948 Aﬁai‘y.zz.mm ARM 3.22.1309

BILLINGS OR snm.mr 5 phign, =

" “
4 X -u
«’
SUNDRY NOTICES AND REPOR‘F Ol-' WEll.S (w,
T[ f 5 ’
Netice of Intention to prin ¥ Subsequent nupqn lgf ; mmﬁlk“-on
Notice of Intention to Change Plans Subsequent Report of !aoollnl Arldlxla' Camenling
Notice of Intention to Test Water Shut-off Subsequent Repart of Aliering Casing
Neotice of Imtention to Redrill or Repair Well Subsequent Heport of Redrilling or Repair |
Notice of Intention to Shoot, Acidize, or Cement Subseguent Report of Abandonment : Wl n
Wetice of Intention Lo Pull or Alter Casing Supplementary Well History o
Netice of Intention to Abandon Well Report of Fracturing '
Change of Operator 15 T X
(Indicate Above by Check Mark Nature of Report, Nolice, or Other Data)
Jdanuary LG o, 19..88
Lnzia tice of intention to do work | owned 2, - !
Following is a “}:p:frt of 130rk Aain [ on land % ot described as follows:
| LEASE ... ... S¥eft
SOOI (-~ o o o1 o o 4115 R OIS S2 0 1 YOOI Yt 1 4 Dy 16 K.
- MONEAA ey s
7-32 32 68 ’JlE MEM
Well NO.........-..............‘............... oA T (m m' Sasmmswenvonycu e g ('_I'Wl'uhill] ea . b s b e e ‘l.n‘., wer (Meridian)
. — - X A . L _l
The well is located ... 1500 N { {rom; ‘g' }line and . 2205 SR A | from{ g% %line of Sec.
* For notice of intention to drill, write the API# or the well name of another well on this lease if one exists. / e i '
LOCATE WELL SITE ACCURATELY ON PLAT ON BACK OF THIS FORM.
. . 1]
The elevation of the ground or K.B. above the sea level is ... . ..2014" KB
READ CAREFULLY DETAILS OF PLAN OF WORK READ CAREFULLY

(State names of and expected dv‘)lha to ohjective sands. show aize. weights, and lengths of proposed casings, cementing points, and all other
important proposed work, particularly all details of Shooting, Acidizinz, Fracturing.)

DETAILS OF WORK
RESULT

Change operator from Montana Power to North American Resourcec
Company.

Approved subject to conditions on reverse of form Company... North American Resou """/ Company

JAN 22 1988 Mark Erickson Q;é 2; : "‘
Date HRTEIRNAL SIGNED BY: o //
By... ... Ree Rickmen, Exoculve SOCIOMX. .o Title. Petroleum Engineer: .
Distriet Office Agent Title

Address ... Butte,MontanaS() 70 L

BOARD USE ONLY
APl WELL NUMBER NOTE:—Reports on this form to ba submitted to the appropriate District tor approval

DRILLING PERMIT EXPIRES SIX MONTHS FROM DATE OF APPROVAL

P-0014674



Form No 2R 4-85

NOTICE
THIS FORM BECOMES A
PERMIT WHEN STAMPED
APPROVED BY AN AGENT
OF THE BOARD.

s

(SUBMIT IN QUADRUPLICATE)
TO

BOARD OF OIL AND GAS CONSERVATION
OF THE STATE OF MONTANA

BILLINGS OR SHELBY

UNDRY NOTICES AND REPORT OF WELLS

ARM 36 23,307
ARM 36 22,601
ARM 1(-‘:2',’9-6:
ARM 1622603
 ARM3622 604
L ARM 36.22 605

ARM 36221003
ARM 36.22.1004
ARM 36.22.1013
ARM 16.22.1301
ARM 16.22 1306
ARM 36:22.1309

Notice of Intention to Drlll* Subsequent Report of Water Shut-off
Notice of Intention to Change Plans Subsequent Report of Shooting, Acldizing, Cementing
MNotice of Intention to Test Water Shut-off Subsequent Report of Altering Casing
Notice of Intention to Redrill or Repalr Well Subsequent Keport of Redrilling or Repair
Notice of Intention Lo Shool, Acidize, or Cement Subsequent Report of Abandonment
Notice of Intention to Pull or Alter Casing Supplementary Well History
Notice of Intention to Abandon Well Reporl of Fracturing
Change of Operator XX
(Indicate Above by Check Mark Nature of Report, Notice, or Other Data)
September. . ... ... Y7 S , 1988
.. \nsticexof intention to do work | i WNICH } - lows:
, d . on land described as follows:
Following is a Ireport of work done \ leased
. Croft
LEASE TYPI PELIVELR i v censs vee s  5) 30, 4 2 S .
(Prvare, State. bederat, Indiang D c 1\
r reekx
,,,,,, MONTANA _ Carbon PLy MLeS
(State) (County) (Field)
Wwell No 7-32 SWNE 32 6s 21E MPM
' oo T (musec) (Township) (Range) (Meridian)
1 . |, 32
The well is located .. ,SOQ. ot from%X)g{ 'ehne and 2205 ft. from%x)ng (lme of Sec... . .

* For notice of intention to drill, write the API* or the well name of another well on this lease if one exists,

LOCATE WELL SITE ACCURATELY ON PLAT ON BACK OF THIS FORM.
5014

The elevation of the ground or K.B. above the sea level is

READ CAREFULLY DETAILS OF PLAN OF WORK READ CAREFULLY

(State names of and espected depths to ohjective sands. show size. weights, and lengths of proposed casings, cementing points, and all other
important proposed work, particularly all detiils of Shaoting, Acidizin:, Fracturing )

DETAILS OF WORK
RESULT

Change of operator from NARCo to The Montana Power Company.

The Montana Power Company

Approved subject to conditions on reverse of form Company...

Date " By. P.a_?:_ Callahan,f“/ C:‘Lé{f/;:/""(. -
By ay Tl Dlrector Pe;;oleum Engineer

o At g T
Address .. 40 East Broadwa¥.. ... ...

Butte, Montana 5970

BOARD USE ONLY
APl WELL NUMBER

NOTE — Reports on this form to be submitted to the appropriate District for approval

DRILLING PERMIT EXPIRES SIX MONTHS FROM DATE OF APPROVAL.

P-0014675




R R —————————

Locate well by footage measurement from legal subdivision (Section) llne
and nearest drilllng or producible well, if any.

Form Ne. 2 ul.zlE Form No. 2
File at File at
Billings Billings

or Shelby or Shelby
Locate ;

wWel! 200 Eo) s e ' ................. e e
Correctly 5 F
= =l 2 ! 32 .
Twp. 05 :

SCALE—1~=2000

THE NOTICE OF INTENTION TO DRILL THIS WELL 1S APPROVED SUBJECT TO THE FOLLOWING CONDITIONS:

1. Any person, before commencing the drilling of any oil or gas well or water source or injection well shall secure from the Board a drilling permit
and shall pay to the Board the following amounts: for each well whose estimated depth is thirty-five hundred (3,500) feet or less, twenty-five dollars
($25.00); from thirty-five hundred and one (3,501) feet to seven thousand (7,000) feet, seventy-five dollars ($75.00); seven thousand and one (7,001) feet
and deeper, one hundred fifty dollars ($150.00).

2. Nowellis to be spudded in unless the proper surety drilling bond has been posted and approved by the Board of Oil and Gas
Conservation of the State of Montana. Date of spudding must be reported to the Board verbally or in writing within 72 hours of
commencing drilling.

3. Cable ool operators must construct an adequate sump to contain all mud and water bailed from the hole.

4. Surface or conductor casing must be properly cemented by an approved method and pressure tested to determine a tight bond with the surroun-
ding formations in case an unexpected flow of oil, gas or water should be encountered, unless special permission has been granted for formation shut-off.

5. Any production casing must be cemented unless a formation shut-off or packer is approved by the Board. Sufficient cement must be used 10 pro-
tect the casing and all possible productive and fresh water bearing formations exposed in the process of drilling and not otherwise protected.

6. All production casing must be tested by bailing or pressure to determine if there is a tight bond with the surrounding formations or possible leaks
in the casing. The results of the test must be reported on Form No. 2, said report to include the size, weight, thread and length of casing, amount of cement
used, and date work is done. If test shows failure, the defect must be corrected before any drilling operations are resumed.

7. Any contemplated change in status of a well such as to plug and abandon, deepen, plug back, redrill, alter casing, etc. must be presented on Form
No. 2 for approval by the Board prior to commencement of work.

8. A satisfactory drilling record must be kept for each tour, showing top and thickness of each and all formations drilled and all other information
of value, one copy of which is to be kept at the rig while drilling is in progress for examination by any authorized agent of the Board.

9. All producing wells must be marked with name of the operator, number of the well and location, using reasonable precautions to preserve these
markings at all times.

10. Delivery to the Board of two copies of all surveys, reports, analyses, logs, tests, samples and core descriptions, etc., as described in Rule
36.22.1013 and one copy of all cementing records as furnished by the cementing company and described in Rule 36.22.1241.

11. All work must be done in conformity with the regulations of the Board of Qil and Gas Conservation of the State of Montana, as contained in
**General Rules and Regulations,”” and amendments thereto, as well as regulations prescribed in lieu thereof.

P-0014676




(SUBMIT IN QUADRUPLICATE)

TO NOTICE

THIS FORM BECOMES A
PERMIT WHEN STAMPED
APPROVED BY AN AGENT

D OF OIL AND GAS CONSERVATION GF A RE aARD,

OF THE STATE OF MONTANA
4 \ ‘ j.;“ BILLINGS OR SHELBY
- S, _SUNDRY NOTICES AND REPORT OF
g g\ o =
Notice of Intention to Drill “ Subsequent Repurrm! w:u: Shur.-nlt Y fh\,-f
Notice of Intention to Change Plans I|_subsequent Report or Shoutm:'Acldulnc r.‘emenufu
Notice of Intention to Test Water Shut-off I Subsequent Report uf) A_[\‘,erlng Cuing -?- l.».-xh’r
Notice of Intention to Redrill or Repair Well , Subsequent Report ol Redrillln; or Repa:r—v
Notice of Intention to Shoot, Acidize, or Cement i Subsequent Report of Ablndonrnent A"’
Notice of Intention to Pull or Alter Clsing I Supplementary Well History X}(
Notice of Intention to Abandon Well Report of Fracturing
|| Change of Operator XX
(Indicate Above by Check Mark Nature of Report, Notice, or Other Dazta)
July 17, 87
Following is a faport of wark done { on land Jeheed described as follo;fs 5
LEASE. Croft 7-32 } 1
P MONTANA oo i RSN . PH_.EEE?_]E'T _____________________ L
(State) (County) (Field)
Well No.. ... 1732 SWNE 32 .65 21E MPM
. (m.sec)” (Township)  {(Range) BT T TR
The well is located _lSOOﬁ from% {lme and205 ........................ ft. fromf }& %Iine of Sec:']2
LOCATE WELL SITE ACCURATELY ON PLAT ON BACK OF THIS FORM. _
1
The elevation of the ground or K.B. above the sea level is 5014 ° KB
READ CAREFULLY DETAILS OF PLAN OF WORK READ CAREFULLY
Important Broposed work: parcienieiy all dotaiict o Sinds: show size, weights, and lengths of proposed casings, cementing points, and all other
DETAILS OF WORK
RESULT
6/30/86-7/25/86 - Drill cement & clean hole to 5700' (CIBP drilled out at 5522')
NOTE: PBTD is @ 6300' - CIBP set w/5 sx
7/16/86 - Perforate 5530'-5545' 4 SPF
- Set PKR on 2-7/8" tubing @ 5432',
8/08/86 - Fraced w/25000 gal Fluid, 102,500# 20/40 sand, 25000# 12-20 sand,
2,000,000 SCF Nitrogen.
Change of Operator from NARCO to the Montana Power Company.
Approved subject to conditions on reverse of form Company... Montana Power Company I }
UL 94 1987 Pat Maloney
Date ""'"'""""""'“"-""JR]G]“}'RE‘SIGN'ED"B‘F""""""' BY o A i - =
BY oo Lee Rickman, Executive Secretary Title . Petroleum Engmee‘”
Dlstnct Offlce Agent Title b PR S
Address ... 40 East Broadway

BOARD USE ONLY
APl WELL NUMBER

56701 T

NOTE:—Reports on this form to be submitted to the appropriate District for approval

" Butte , Montana

WHEN USED AS PERMIT TO DRILL, PERMIT EXPIRES 90 DAYS FROM DATE OF
APPROVAL IF WELL NOT SPUDDED OR EXTENSION REQUESTED. .
OVER fific = .

66

P-0014677




=,

Form No. 2 (SUBMIT IN QUADRUPLICAIE‘} o N2 '%_D_(_!AC 36-3.18(10)-S18020
TO o eEl O- "MAC 36-3.18(10)-518030
NOTICE = . i % :; D C 36-3.18(10)-$18140
THIS FORM BECOMES A BOARD OF O s sé’; T] E . MAC 36-3.18(10)-S18170
PERMIT WHEN STAMPED A F OIL AND GAS CONSERVA ON hS CONS wC 36-3.18(10)-518200

A WL & w1
OF THE BoARD. T AGENT OF THE STATE OF MONTANA ' ¢ oi ¥ “MAC 36-3.18(10)-S18310
BILLINGS OR SHELBY : ‘_ P piLLING _MAC 36-3.18(10)-S18330

N

" MAC 36-3.18(14)-518380

SUNDRY NOTICES AND REPORT OF WELLS /= °

Notice of Intention to Drill H Subsequent Report of Water Shut-off
)m; of Intention to Chan‘gerf‘ilans uimsequent Report of Shooting, Acidizing, Cementing | XX
Notice of Intention to Test Water Shut-off Subsequent Report of Altering Casing
Notice of Intention to Redrill or Repair Well | _Subsequent Report of Redrilling or Repair
Notice of lnter:u’on'm Shoot, Acidize, (L(.‘_gr_nent o Subsequent Report of Abandonment I
FUce of Intention to Pull or Alter Casing Supplementary Well History s
Notlce‘of Intention to Abandon “ell Report of Fracturing
|

(Indicate Above by Check Mark Nature of Report,

Notice, or Other Data)

~EEBE, X ity 1083
< ‘ 5%@&&3@&%&3%3% ' ) { : .
Following is a freporl ot Werk doni on land ) loabos ‘descrlbed as follows:
LEASE Croft
'MONTANA ... .. Carbon 6U&ff'DrYMCFQ@k
------------------ (State) (County) (Field)
Well No. 7f32 ___________________________ N SW 1LIE 3? 6S“W7”m ZlE_ < MPN
(m. sec.) (Township) (Range} (Meridian)
The well is located _. . 1500"ft. from%| g/ :—Iine and 2205 . ft. fromi ‘% :»line of Sec. 32

LOCATE WELL SITE ACCURATELY ON PLAT ON BACK OF THIS FORM.

The elevation of the ground or K.B. above the sea level is

READ CAREFULLY

(State names of and expected depths to objective sands: show size,
particularly

important propossd work,

CIBP set at 5500
Perforate 534§~

58°'

4989' G.L. before grading

DETAILS OF PLAN OF WORK READ CAREFULLY

weights, and lengths of proposed casings, cementing

points,
z, Fracturing.)

and all other

all details of Shooting, Acidizin

DETAILS OF WORK
RESULT

with 5 sx cement.

and 5370-74"'.

Purpose is to prove potential reserves in the First Frontier formation.

Acidized with 1000 gal.

NOTE:

of 12% HC1 + 3% HF.

An exception to West Dry Creek Frontier Gas spacing rules must be obtained from
the Board prior to producing gas from the Frontier formation.

Approved subject to conditions on reverse of form

13

North Amerlcan Resources

a@éﬂ#ﬂaody Bickford

,Techn1c1an_mm

Company

40 East Broadway

BOARD USE ONLY
APl WELL NUMBER

_ M i

BTATE COUNTY

WELL

“Butte, Montana 59701 T

NOTE:—Reports on this form to be submitted to the appropriate District for approval

WHEN USED AS PERMIT TO DRILL, PERMIT EXPIRES 90 DAYS FROM DATE OF
APPROVAL IF WELL NOT SPUDDED OR EXTENSION REQUESTED.

OVER R

s

P- 0014678

Company



4
Locate well by footage measurement from legal subdivision (Section) line
Do and nearest drilling or producible well, if any,

Form No. 2 ‘ Form No. 2
File at File at
Billings Billings

or Shelby or Shelby
i
Locate i
Well !
Correctly :
——32 ;
Twp.... .05 i

SCALE—1"=2000"

THE NOTICE OF INTENTION TO DRILL THIS WELL 1S APPROVED SUBJECT TO THE FOLLOWING CONDITIONS:

1. Any person, before commencing the drilling of any oil or gas well or water source or injection well shall secure from the Board a drill-
ing permit and shall pay tc the Board the following amounts: for each well whose estimated depth is thirty-five hundred {3,600) feet or less,
twenty-five dollars ($25.00): from thirty-five hundred and one (3,501) fext to seven thousand 17,000} feet, seventy-five dollars ($75.00): seven
thousand and cne (7,001) feet and deeper, one hundred Fifty dollars ($150.00).

2. No well is to be spudded in unless the proper surety drilling bond has been posted and apptoved by the Board of Ol ang Gas Conserva-
tion of the State of Montana. -

3. Cable tool operators must construct an adeguate sump to contain all mud and wuler balled from the hole.

4. Surface or conductor casing must be properly cemented by an approved method and pressure tested to determine a tight bond with the
?urrotilildinghforn}?.ﬁons in case an unexpected flow of oil, .gas or water should be encountered, unless special permission has been granted for
ormation shut-off. ’

5. Any production casing must be ¢emented unless a formatior shut-off or packer is approved Ly the Board. Sufficlent cement must be
uged to grotect the casing and all possible productive and fresh water bearing formations expesed in the process of drilling and not otherwige
protected, - - :

6. All production casing must he tested by Lailing or Dressure to determine if there is a tight Lbond with the sirrounding formations or
posglible leaks in the casing. The results of the test must be reported on Form No. 2, sald report to include the size, weight, thread and length
of caslrég. amount of cemment used, and date work is done. If test shows failure, the defect must he corrected before any drilling operations are
resumed.

7. Any contemplited change in status of a well such as to plug and abandon, deepen, plug back, redrill, alter casing, etc. muat be pre-
sented on Form No. 2 for approval by the Board prior to commencement of work, . :

. 8. A satisfactory drilling record must be kept for each tour, showing top and thickness of each and all’ formations drilledahd an other
lnforana.tion of value, one copy of which is to be Kept at the rig while drilling is in progress for examination by any authorized agent of the
Board, A R . NS C

9. All producing wells imust be marked with niume of the operator, number of the well and location, uslng reasonable precautions to pre-
serve these markings at all times,

10, Dellivery to the Board of two copies of all surveys, reports, analyses, logs, tests, samples and core descriptions, ete., as described in Rule
230 an@ one copy of all cementing records as furnished Ly the cementing company and deseribed in Rule 234.

11, All work must be done in conformity -with the regulations of the Board of OH and Gas Congservation of the State of Montana, as con-
tained in “General Ruies and Regulations,’ and amendments theretn, ns well ag regulations prescribed in lieu thereof.

P-0014679



Form No. 2 (SUBMIT IN QUADRUPLIC ** (‘-_-?JMAC 36-3.18(10)-S18020
6 SEp 1983 Thacse-a.1s(10)-518030
e PR S ge1VED TR o el
PERMIT WHEN STAMPED BOARD OF OIL AND GAS CONSERVEATION.. cons. i r' C 36-3.18(10)-S18200
OF THE BOARD. OF THE STATE OF MONTANACIL fju;ﬁ oF MONT C 36-3.18(10)-S18310
BILLINGS OR SHELBY po P BIL\_'\‘“*'CJb ,-L C 36-3.18(10)-S18330
Q) Y MAC 36-3.18(14)-S18380
SUNDRY NOTICES AND REPORT OF WRES[IEN
Notice of Intention to Drill H Subsequent Report of Water Shut-off
Notice of Intention to Change Plans Subsequent Report of Shooting, Acidizing, Cementing
Notice of lnr.‘e“ntion to Test _Water Shut-off Subsequent Report of Altering Casing
Notice of Intention to Redrill or Repair Well - | Subsequent Report of Redrilling or Repair
lNonce of Intention to Sh_oor.. Acidize, or Cement XX Subsequent Report of Abandonment
Notice of Intention to Pull or Alter Casing ‘ | Supplementary Well History
Notice of Intention to Abandon Well ‘i Report of Fracturing

(Indicate Above by Check Mark Nature of Report, Notice, or Other Data)

____________________ August 10 1983
Ly Jnotice of intention to do work [ ) BRHeE % : .
Following is a | ropNEE S SO0 R AT { on land N Ao described as follows:
LBASE........ Crefk . .
_________________ MONTANA ... . V... Carbon édefi'_mP§¥w9Teek
(State) lCounty) (Field)
Well No. /732 NW SW NE 32 65 21E MPM
"""" ) {m. sec.) ' ~ (Township) (Range)  (Meridian)
The well is located . 1500 e B from; %’ :*line and .. . ,,,,,,2,,,205 o i from% g %Iine of Seci =t 32
LOCATE WELL SITE ACCURATELY ON PLAT ON BACK OF THIS FORM.
The elevation of the ground or K.B. above the sea level is 4989 ' .G L. be fore grading
READ CAREFULLY DETAILS OF PLAN OF WORK READ CAREFULLY
(State names of and expected depths to objective sands; show size, weights, and lengths of proposed casings, cementing points, and all other

important propossd work, particularly all details of Shooting, Acidizing, Fracturing)

DETAILS OF WORK
RESULT

CIBP will be set at 5500' with 5 sx cement.
Perforations will be done from 5357-66' and 5373-76"'.

This will be to prove any potential reserves in the First Frontier formation.

Approved subject to conditions on reverse of form Company._..North American Resources Company
Date ... SEP 2 0]983 By.. . '/ A g NS L ........... Jody Bickford
77 e e A T % TR T R e e e
Y mvﬂwm@ ...................... Title...... . fechnician o
District Offlce,vAgent ~“Title
V/ o 40 East Broadway
"Butte, Montana 59701 T
BOARD USE ONLY
APl WELL NUMBER’ NOTE:—Reports on this form to he submitted to the appropriate District for approval
WHEN USED AS PERMIT TO DRILL, PERMIT EXPIRES 90 DAYS FROM DATE OF
ul | . I | l l . APPROVAL IF WELL NOT SPUDDED OR EXTENSION REQUESTED.
STATE COUNTY WELL OVER =
P-0014680




Locate well by footage measurement from legal subdivision (Section) line
iinﬂ_ nearest drilling or producible well, if any.

Form Neo. 2 : Rge.... .. . 2AE . Form No. 2
File at File at
Billings Billings

or Shelby 1 or Shelby

Locate
Well
Correctly

Twp. 65

SCALE—1"=2000

THE NOTICE OF INTENTION TO DRILL THIS WELL IS APPROVED SUBJECT TO THE FOLLOWING CONDITIONS:

1. Any person, before commencing the drilling of any oil or gas well or water source or injection well
ing permit and shall pay to the Board the following amounts: for each well whose estimated depth is thirty
twenty-five dollars ($25.00); from thirty-five hundred and one (3,501) feet to seven thous
thcusand and one (7,001) feet and deeper, one hundred fifty dollars ($150.00).

shall secure from the Board a drill-
-five hundred (3,500) feet or less,
and (7,000) feet, seventy-five dollars (375.00); seven

2. No well is to be spudded in unless the proper

surety drilling bond has heen posted and approved by the Board of Oil and Gas Conserva-
tion of the State of Montana.

3. Cable tool operators must construct an adequate sump to contain all mud and water bailed from the hole.

4. Surface or conductor casing must he properly cemented by
surrounding formations in case an unexpected flow of oil,
formation shut-off.

an approved method and pressure tested to determine a tight bond with the
gas or water should be encountered, unless special permission has been granted for

5. Any production casing must be cemented unless a formation shut-off or packer is
used to protect the casing and all possible productive and fresh water bearing formations e
protected.

approved by the Board. Sufficient cement must be
sposed in the process of drilling and not otherwise

6. All production casing must be tested by bailing or pressure to determine if there
possible leaks in the casing. The results of the test must he reported on Form No,
of casing, amount of cement used, and date work is done. If test shows failure,
resumed.

is a tight bond with the surrounding formations or
2, said report to include the size, weight, thread and length
the defect must be corrected before any drilling operations are

7. Any contemplated change in status of a well such as to plug and abandon, deepen, plug back, redrill, alter casing, etc. must be pre-
sented on Form No. 2 for approval by the Board prior to commencement of work.

8. A satisfactory drilling record must be kept for each tour, showinz top and thickness of each and all
information of value, one copy of which is to be kept at the rig while drilling is in
Board.

formations drilled and all other
progress for examination by any authorized agent of the

9. All producing wells must be marked with name of the operator, number of the well and location,

\ using reasonable precautions to pre-
serve these markings at all times.

10. Delivery to the Board of two copies of all surveys, reports, analyses, logs, tests, samples and core descriptions, ete., as described in Rule
230 and one copy of all cementing records as furnished Ly the cementing company and described in Rule 234.

11. All work must be done in conformity with the regulations of the Hoard of Oil and Gas Conserv

ation of the State of Montana, as con-
tained in “General Rules and Regulations,” and amendments thereto, as well as regulations prescrilied

in lieu thereof.
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Form No. 2

(SUBMIT IN QUADRUPLICATE) ARM 36.22.307 ARM 36.22.1003
PN NI TO ~ .. ARM36.22.601 ARM 36.22.1004

£l s 1%
NOTICE AL : ARM 36.22.602  ARM 36.22.1013
THIS FORM BECOMES A [z e iy < 2 ARM 36.22.603  ARM 36.22.1301
:gg:&‘\; Evlv)HBEVNAsNT:hG‘:PEdg :’ . BOARD OF OIL AND GAS CONSERVATION ARM 36.22.604 ARM 36.22.1306
OF THE BOARD. ‘ OF THE STATE OF MONTANA ARM 36.22.605  ARM 36.22.1309

.07 . - BILLINGS OR SHELBY

' SUNDRY NOTICES AHD REPORT OF WELLS

Notlce of Intention to Drill Subsequent Report of Water Shut-off

Notice of Intention to Change Plans Subsequent Report of Shooting, Acidizing, Cementing

Subsequent Report of Altering Casing

Notice of Intention to Test Water Shut-off

Notice of Intention to Redrill or Repair Well

Subsequent Heport of Redrilling or Repair

Notice of Intention to Shoot, Acidize, or Cement

Subsequent Report of Abandonment

Notice of Intention to Pull or Alter Casing

Supplementary Well History

Notice of Inlention to Abandon Well Report of Fracturing

Notice of Ipteption to Change Op.l X
(Indicate Above by Check Mark Nature of Report, Notice, or Other Data)

.......... ...Qctober 18 1982
. . )notice of intention to do work ! } owned ; re-
Following is a }report ¥ siostt dome [ on land . logsed tdescrlbed as follows:
Leasg Croft . .~
o MONTANA GBI, s s pisssmnnn DY Grpelk 1
(State) (County) {Field)
Well No....... 7—323WNE ........ SR : 32 S-S R .6 S SR 21E MPM
(m. sec.) [TDWHSHID"‘ o inlnlti RS -‘ﬁeéidlin) --------
The well is located ._.1500. . ft. from% }g{ %line and 2205 ... ft. from‘ E&( ’rline of Sec.32

LOCATE WELL SITE ACCURATELY ON PLAT ON BACK OF THIS FORM.
5014 KB

The elevation of the ground or K.B. above the sea level is

READ CAREFULLY DETAILS OF PLAN OF WORK READ CAREFULLY

(State names of and expected depths to objective sands: show size, weights, and lengths of proposed casings, cementing points, and all other
important proposed work, particularly all details of Shoeoting, Acidizinz, Fracturing )

DETAILS OF WORK
RESULT

NORTH

AMERICAN RESOURCES COMPANY <= #@f7HE700 50 ioivow ams
NARCO. AN e aan . : ‘

Operator changed from MPC to

Approved subject to conditions on reverse of form

Date....... N b9 e g

By........ 2 Rickman, Executive Secrotary,
District Office Agent

Company..... . NARCQ. ... .

By...Kevin Brakovec

Tie.Technician -
Title

Address. 40 E. Broadway Butte, MT

BOARD USE ONLY 138 23N am
APl WELL NUMBER

.. /B

STATD CounTY WELL

NOTE:—Reports on this form to be submitted to the appropriate District for approval
DRILLING PERMIT EXPIRES 90 DAYS FROM DATE OF APPROVAL. UPON WRITTEN
REQUEST PRIOR TO EXPIRATION DATE, ONE 90 DAY EXTENSION MAY BE GRANTED.

OVER
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MONTANA POWER COMPANY

CROFT NO, T7-32
NW SW NE Section 32, T6S, R21E

Carbon County, Montana

Durwood M. Johnson
Consulting Geologist
1222 North 27th Street
Billings, Montana 59101
Phone 406-248-3597

P-0014683
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OPERATOR:
WELL:

LOCATION:

AREA:
ELEVATION:
COMMENDED:
STATUS:

SURFACE PIPE:

PRODUCTION CASING:

HOLE SIZE:
DRILLING FLUID:
TOTAL DEPTH:
STOPPED DRILLING:
SMAPLE QUALITY:
SAMPLES:

DRILL STEM TESTS:

CONTRACTOR:

LOGGING:

GEOLOGIST:

DATA SHEET
Montana Power Company
Croft No. T=32

NW SW NE (1500' FNL - 2205' FEL) Section 32, Township
6 South, Range 21 East, Carbon County, Montana

Little Elbow Creek

4902 Ground graded 5014 KB

Spudded 8:00 PM, October 1, 1976

Apparent Discovery

Ran 6 Jts (204') 8 5/8", 24 1b, J-55 casing to 215' KB.
Cemented with 150 sxs Regular 2% CaClyp.

Plug down 6:30 PM, October 2, 1976.

Ran 167 Jts (6494.93') 5%" 15% lb, K-55 new casing with
differential guide shoe and float collar and centralizers
on lst, 3rd, 24th, and 29th joints. Landed at 6460 KB.
Cemented with 450 sacks 1:1 Pozmix, 10% Salt, .5% CFR2.
Plugged down 1:30 PM, November 12, 1976.

123" surface - 228' 7 7/8" 228-6475

Fresh water Surface - Gel & Chemical
6475 Driller 64" Schlumberger

10:00 AM, November 10, 1976

Good unless otherwise noted in sample description

On deposit with Montana 0il & Gas Commission, Billings, Montana

DST 1 5360-84 (5350-T4 Schl) 2nd Frontier Conventional Test
DST 2 5534-78 (5514-58 Schl) 3rd Frontier Conventional Test

Molen Drilling Rig No. 4

Drawworks: National 50-A

Primary Pump: National 250 (5% X 15) Power: Twin 671 GMC
Secondary Pump: National 250 (5% X 15) Power: Twin 671 GMC
Drill Pipe: 43" XH with 6%" tool joints

Drill Collars: 4% XH 6" 0D 2iv (15-435")

Blowout Preventer: Rucker-Shaffer 10 inch

Toolpusher: Red Anderson

Schlumberger Engineer: Von Hagen Billings, Montana

1. IES w/SP: BSC - T.D.
2. FDC-CNL w/GR & Caliper: 1500 - T.D.

Durwood M. Johnson, Billings, Montana
e P-0014685



FORMATION TOPS

Depth Subsea Reference
TERTIARY
Fort Union Surface
UPPER CRETACEQUS
Lennep Sandstone 2709 +2305 1385' low
Bearpaw Shale 2881 +2133 1340"' low
Fault 3458
Mesaverde 3460 +1554
Telegraph Creek 3690 +1324 366" low
Cody Shale 3933 +1081 357" low
Frontier 4954 +60 86' low
lst Frontier Sandstone 5046 =32 75" low
2nd Frontier Sandstone 5342 =328 61' low
LOWER CRETACEQUS
Mowry "A" Sand 5447 -433 41' low
Mowry "B" Sand 5521 =507 35" low
Thermopolis Shale 5733 =719
Dakota Silt 6200 -1186 45" low
Dakota Sand 6275 ~-1261 41' low
Greybull Sand 6364 ~1350 40" low
Kootenai 6406 =1392 40' low

LOG _ANALYSIS

Formation Depth Rt Rw F gep. Sw. Remarks
Virgelle 3585-3652 40 1 32 1894 89%
2nd Frontier 5350-5368 44 6 85 11% 100%
3rd Frontier 5522-5534 40 .6 52 14% 89%
5534-5540 64 .6 60 13  T5%
5540-5547 45 6 45 15% 77% Gas Indication
5547-5554 35 .6 52 14%  94%
5554-5559 63 .6 280 6% 100%
Greybull 6365-6370 40 .6 70 126 100%
6375-6383 200 .6 70 12% 46%  Gas Indication

P-0014686
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DRILL STEM TESTS

ST 1 5360-5384 2nd Frontier Sandstone (5350-5374 Schl.) Conventional Test

Packer set at 11:07 AM, October 30, 1976. Surface Choke 1/8" Bottom Choke 3/4"
Pre Flow: 15 mins. ISI 30 mins. Open 30 mins. FSI 60 mins.

Surface Blow
Pre Flow: Opened with 2 inch blow increased to six inch blow in 3 minutes
and remained steady.

ISI: Gradually decreased to weak bubble in 23 minutes.

Open: Opened with one inch blow increased to two inch blow in six
minutes and gradually decreased to slight bubbles in 25 minutes.
NGTS.

FSI: Dead immediately.

Fluid Recover
Rec. 15 (.09 bbl.) drilling fluid

MFE Sampler: No pressure
1740 cc drilling mud (no shows)

Resistivity Chloride Content
Rec. Mud 2.4 @ B84°F
Rec. Mud Filtrate 2.2 @ 85°F 350
Pit Mud 2.6 @ 62°F
Pit Mud Filtrate 2.3 @ 69°F 300
Temperature 121°F
Pressures* Top Chart (inside) Bottom Chart (outside)
T-951 Cap. 5000 J=-232 Cap. 4700
Depth 5343 Depth 5366
Initial Final Initial Final
FP 29-29 29-32 FP 55-64 55-64
SIP 54 68 SIP 102 102
HP 2715 2704 HP 2752 2724

Comments: Conclusive test

Witnesses: Johnson, Anderson

*pPield Calculations

P-0014687
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DRILL STEM TESTS (CONTINUED)

DST 2 5534-5578 (5514-5558 §chl.) 3rd Frontier Conventional Test

Packer set at 1:40 PM, October 1, 1976. Surface Choke 4" Bottom Choke 2"
Pre Flow: 10 mins. ISI 30 mins. Open 30 mins. FSI 60 mins.

Surface Blow
Pre Flow: Opened with a weak blow (one inch water) increased to strong blow
: (14 inches water) in two minutes and remained steady.
ISI: Continued strong for 15 minutes, released pressure and shut in,

faint bubble.
Open: Reopened with very weak blow, gradually increased to strong blow
(14 inches water) in two minutes and remained strong. NGTS.
FSI: Released pressure; slight build up.

Fluid Recovery
174' (1.08 bbls) Slight G & OCM 4% oil  15% gas 8% Sli WCM
261' (1.62 bbls) HG & S1 OCM % oil 50% gas 43% S1i WCM

MFE Sampler: 180 PSIG
Rec. .85 ocu. ft. gas
90 ce mud cut oil
1405 ce slightly water cut mud

Resistivity Chloride Content

Rec. Mud

Rec. Mud Filtrate 5.0 @ 66°F 1850

Pit Mud 2.3 @ T1°F

Pit Mud Filtrate 2,2 @ 76°F 350

Pressures* Top Chart (inside) Bottom Chart (outside)
T-951 Cap. 5000 J-22 Cap. 4700

Depth 5547 Depth 5553

Initial Final Initial Final
FP 111-122 185~217 FP 140-159 225-262
SIP 557 67 4% SIP 592 TO6%*
HP 2800 2789 HP 2846 2827

Comments: Successful test
Witnesses: Johnson, Anderson
¥Field Calculations

*¥*Pressure curves didn't break over.
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BIT_RECORD
No. Size Make Type Jets Serial Depth Out Feet Hours Wt RPM PP
1 7 7/8 HIC 0SC3-A 3-18 VV338 228 go8 7 20 150 500
1A 12 1/4 HIC 0SC3-A RR 228 228 4%
1 7 7/8 HIC 0SC3-A 3-18 VV338 1305 1077 19 20 150 500
2 717/8 HIC 0SC-1G 3-18 TD990 2009 704 13 20 100 600
3 77/8 HIC 0SC-1G 3-18 TA225 2557 548 195 20 100 600
4 77/8 HIC J-22 3-18 XW60T 3095 538 96 10-20 55 600
5 7 7/8 HIC 0SC-1G 2-22 XP388 3234 139 243 10-12 90 600
1-20
6 7 7/8 HIC 0SC-1G 2-22 VD734 3346 112 2% 10-12 90 600
1-16
7 7 17/8 HIC 0SC-1G 2-22 SX929 3579 233 252 18-25 90 600
1-20
8 77/8 HIC 0SC-3 3-22 Ts526 3783 204 23  15-30 90 600
9 7 7/8 HIC 0SC-3 3-22 TJ619 3960 177 19 15-30 90 600
10 T77/8 sr¢ IO 2-20 044hH 4113 153 24+ 12-15 90 600
1-24
11 T7/8 s8I0 BT 3-22 094BA 4215 102 1 12 90 600
12 7 7/8 HIC 0SC-1G 3-22 SN190 4272 67 19 8 90 600
13 77/8 Sec DS 3-20 689776 4348 76 19% 20 90 600
14 7 7/8 Seec IS 3-20 688116 4447 99 19% 20 90 600
15 7 7/8 Sec DST 3-20 688096 4585 137 24 20 90 700
16 77/8 Sec DSS  3-22 683646 4708 123 222 20 90 700
17 7 7/8 sSec DSS  3-22 683381 4802 94 20% 20 90 800
18 7 7/8 Sec DM 3-22 627093 4858 53 15% 20 90 800
19 7 7/8 HIC 0SC3 3-20 T5570 4990 132 142 20 90 800
20 7 7/8 HIC 0SC-3 3=20 X4717 5071 79 174 20 90 800
20 7 7/8 HIC O0SC-1G 1-22 WR412 5177 106 20& 20 90 800
2-20
22 77/8 HNC J-22 1-18 RR Bit 4 5384 207 35 30 40 800
2-22
23 7 7/8 ®IC J-33 1-18 VL129 5788 404 101 30 40 800
2=22
24 77/8 SIC F-2 3-22 668DN 6475 687 1332 30 40 800
DEVIATION SURVEYS
Depth Deviation Depth Deviation Depth Deviation Depth Deviaticn
100 12 2924 54° 3679 0° 4708 6°
190 L 2977 69 3730 %O 4802 62
506 1 3050 6° 3783 1i° 4858 6,
1026 15 3095 6o 3886 £° 4990 7
1305 15, 3134 # 3960 30 5071 6%9
1956 12 3207 69 4113 3%2 5171 5
2557 %o 3274 6 4181 ;4 5348 o
2611 S, 3346 4% 4215 5% 5384 552
2674 5% 3399 3%, 4272 50 5578 62,
2737 o 3462 = 4338 50 5788 6%
2786 4% 3533 oL 4428 530 6475 70
2862 42° 3579 13 4585 5%
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WELL HISTORY

Date Penetration Time Distribution
1976 | Depth | Footage || Drilling [ Trips [ Repairs | Othen Remarks
Oct.
2 103 103 4 ~ - 20 | Complete rigging up.
Driil rate hole. Spud
surface Oct. 1, 8:00 PM.
Drill 7 T7/8" pilot hole.
3 228 125 5% 1 - - ||Complete pilot hole.
Drill 124" surface hole.
Run surface casing and
cement. WOC. Nipple up.
4 1180 952 17+ + - 6 ||Drill mouse hole. Trip in
and pressure up to 1000 lbs.
Drilling plug. Drill out
3300 PM, Oct. 3. Drilling.
5 2091 911 172 4 21 - || Drilling. Trip for Bit #2
; and 3. Work on mud line
and rotary table.
6 2570 | 479 19% 4% - « ||Driliing. Trip for Bit 4
and survey @ 2557 5%°.
7 2710 140 22% - - 11 || Drilling. Survey @ 2611 5z°
and 2674 52°. :
8 2796 86 224 - - 1% || Drilling. Surveys @ 2737 5°
and 2786 43°.
9 2987 191 222 - - 14 || Drilling. Surveys @ 2862
and 2924 and 2976. &
10 3079 92 23% - - % || Driliing. Survey @ 3050 6.
i 5 | 3171 92 15 5 3 1 || Drilling. Trip for Bit
#5. BSurveys @ 3095 and 3134.
12 3276 105 20 3 - 1 ||Drilling. Trip for Bit
#6. Surveys @ 3207 6°.
13 3382 106 205 22 - 2 || Drilling. Trip for Bit #T.
Surveys @ 3274 and 3346.
14 3579 197 19% 2 - 2% || priliing. Trip for Bit #8.
Surveys @ 3399, 3462, 3553
and 3579.
15 3780 201 22 % - 1% || Drilling. Surveys @ 3679 0°
and 3730 2°.
16 3954 174 192 3 # 1 || Drilling. Trip for Bit #9.
Surveys @ 3753 and 3886 2°.
17 4058 104 192 3 % 2 || Drilling. Trip for Bit #10.
Surveys 3960 2° and 4022 43°.
18 4197 139 202 2% - 1 ||prilling. Trip for Bit #1l.
Surveys @ 4113 4%° and
4181 5%°.
19 4262 65 202 3% - - ||Drilling. Trip for Bit #l2.
Survey @ 4215 5%°.
20 4330 68 192 3% 1 - ||Drilling. Trip for Bit #13.
21 4425 95 20 & - 1 ||Drilling. Trip for Bit #14.
Survey @ 4388 53°.
22 4519 94 17% 3 3% 4 || Drilling. Repairs, trip for
Bit #15. Survey @ 4428 53°.

b
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WELL HISTORY (CONTINUED)

Date Penetration Time Distribution
1976 || Depth [ Footage || Drilling | Trips | Repairs | Othen Remarks
23 4631 112 20% 3% - - | Drilling. Trip for Bit #16.
SLM 4585. Board 4585.93.
No correction. Survey @
4585 5%°.
24 4745 114 202 3% - - | Driliing. Trip for Bit #l17.
Survey @ 4708 63°.
25 4824 79 20 4 - - | Drilling. Trip for Bit #18.
: Survey @ 4802 6°.
26 4971 147 21% 22 - - || Drilling. Trip for Bit #19.
Survey @ 4858 610,
27 5069 98 19% 4% - - | Drilliing. Trip for Bit #20.
Survey @ 4990 7°.
28 5174 105 20% 31 - - || Drilling. Trip for Bit #21.
Survey @ 5071 6&°.
29 5289 115 192 4% - - || Drilling. Trip for Bit #22.
Survey @ 5177 Bo,
30 5384 95 15% - - 8% || Circulate samples and mix
mud for DST 1 (4 hrs.).
Short trip. Circulate. Trip
out (4% hrs.).
31 5460 76 9% 4 - 104 | Run DST 1 (105 hrs.). Trip in
with Bit #23. Drilling
(10% hrs.).
Nov.
1 5578 118 24 - - - || Drilling.
2 5610 32 9% - - 14% || Short trip. Circulate for
DST #2. Trip out. Run DST 2.
Trip in with Bit #23. Drilling.
3 5688 78 24 - - - |[[Drilling.
4 5770 82 24 - ~ - |[[Drilling.
5 5875 105 19% 4% - - || Driiling. Trip for Bit #24.
Survey @ 5588 65°.
6 6004 129 24 - - = || Driiling.
T 6119 115 24 - - - || Driiling.
8 6239 120 24 - - = | Drilling.
9 6352 113 24 - - = || Drilling.
10 6467 115 24 - - - || Drilling.
11 6475 8 2 - - 22 || prilling. Short trip. Sur. 6475.
Condition hole for logging.
Logging. WOP. SIM6469.51 Board
12 6475 - > = = 24 ||WOP. Condition hole to run
production casing. Run
production casing.
13 6475 - - - - 5% | Complete running production
casing and cement. Plug down
1230 PM, November 12, 1976.
=
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Don Jackson, Engireer.

MUD PRODUCTS supplied by United Mud Engineering.
Date Depth Wt Vis PV YP G5 Ph WL EC CL CA
10- 6 2611 9.6 47 25 5 2-6 10.0 8.0 2/32 20 20
10- 7 2727 9-4 28 16 4 1-3 10.0 8.4 2/32 Tr Tr
10- 8 2838 9.4 41 15 5 2-5 10.0 7.8 2/32 -
10- 9 3015 9.3 40 15 4 2 0.0 Tu6 212" = =
10-10 3084 9.3 44 23 6 2-4 10.0 7.6 2/32 - =
10-11 3185 9.3 55 30 8 2-4 9.0 7.6 2/32 Tr Tr
10-12 3313 9.3 50 26 8 2-4 10.0 7.6 2/32 - -
10-13 3407 9.3 52 35 '8 2-4 10.0 7.2 2/32 - -~
10-14 3638 9.4 48 30 6 2-3 9.5 7.4 2/32 - -
10-15 3783 9.4 58 35 10 2-4 9.5 7.6 2/32 - -
10-16 3960 9.5 47 25 5 2-3 10.0 7.6 2/32 - -
10-18 4212 9.5 45 25 5 2-4 9.5 7.2 2/32 - -
10-19 4266 9.6 45 23 5 2-3 10.0 7.2 2/32 - -
10-20 4338 9.7 44 23 4 2-3 9.0 6.0 2/32 - -
10-21 4428 9.7 47 25 5 2-4 9.5 6.4 2/32 Tr Tr
10-22 4532 9.7 60 35 10 2-5 10.5 6.2 2/32 Tr Tr
10-23 4671 9.5 42 19 4 2-5 10.0 5.4 2/32 - Tr
10-24 4781 9.6 42 18 8 2 10.0 7.2 2/32 - 40
10-25 4847 9.7 70 35 8 2-5 9.5 5.2 2/32 Tr Tr
10-26 4990 9.6 45 22 5 2-4 9.5 6.0 2/32 Tr Tr
10-2] 5099 9.7 52 30 6 2-4 9.5 6.2 2/32 Tr Tr
10-28 5199 9.7 52 22 5 2-4 10.0 6.4 2/32 Tr Tr
10-29 5305 9.6 46 18 4 2-4 9.5 6.8 2/32 Tr Tr
10-30 5384 9.6 75 50 10 3-5 9.0 5.6 2/32 Tr Tr
10-31 5467 9.6 53 30 5 2-4 9.5 6.0 2/32 Tr Tr
11-1 5578 9.5 70 30 5 2-4 9.5 5.6 2/32 Tp Tr
11- 2 5618 9.5 51 30 5 2-4 10.0 6.0 2/32 Tr Tr
11- 3 5694 9.5 50 25 5 2-4 10.0 6.4 2/32 Tr Tr
11- 4 5780 9.4 57 24 5 2-4 10.5 5.6 2/32 Tr Tr
11- 5§ 5891 9.4 48 24 5 2-5 10.0 7.2 2/32 Tr Tr
11- 6 6022 9.4 45 16 5 2-4 10.0 7.0 2/32 Tr Tr
11- 7 6129 9.3 44 20 4 2-4 7.0 2-0 2/32 Tr Tr
11- 8 6255 9.4 44 28 4 2-4 10.0 7.6 2/32 Tr Tr
11- 9 6374 9.5 47 23 11 1-4 10.0 7.6 2/32 Tr Tr
11-10 6475 10.6 92 59 23 1-3 10.0 6.8 2/32 Tr 40
Product Units Size Unit Cost
Hydrogel 1637 100# 4.65
Caustic Soda 22 50# 22.50
Lime 2 50# 4.50
Soda Ash 57 100# 21.00
Lignite Caustic 146 50# 20.00
Rayvan 5 50# 25.00
Drill-Sol 44 5 gal 45.00
Cottonseed Hulls 23 50# 5 .50
Mica 4 50# 9.50
Pro Fiber 33 40# 11.00
Water 42 days @ 50.00/day 2100.00 Total Material
Total mud and freight 16,833.79 Prepaid Freight
18,933.75 Total

Cost per day $450.80.

Cost per foot $2.92.

_9_

S5 Sclids C(Ccs
Tr % 749
Tr 6% 1164
Tr 5% 1626
Tr 4% 2017
Tr 6% 2510
Tr 6% 3070
Tr 5% 3495
Tr 5% 3936
Tr 6% 4356
Tr 6% 4822
Tr 8% 5329
Tr 6% 6082
Tr 8% 6346
Tr 9% 6479
Tr % 6788
it %% 7252
o oom 1686
i 9.2% 8030
Tr 9.0% - 8430
Tr &% 8895
Tr 9% 9022
i 9% 9325
% 3% 9592
3% 8@ 10, 251
% 8 10,431
b 1% 10,849
% T1h 11,054
% 6%6 11,479
<% 6% 11,881
id, 6% 12,279
3 s5i% 12,899
/A 5 13,341
b 5% 13,853
25 8% 14,250
3% 9%% 14,865
Total
7,612.05
495.00
9.00
1,197.00
2,920.00
125.00
1,980.00
126.50
38.00
363.00
14,865.55
~1,968.20
16,833.75

P-0014692




SAMPLE DESCRIPTION

MONTANA POWER COMPANY
CROFT NO. T7=32
NW SW NE Section 32-6S5=21E
Carbon County, Montana

Samples examined on location by Durwood Johnson. Samples examined wet for
lithology, dry for porosity, caught from shale shaker at the following
intervals: 30' 500-2600, 15' 2600-2800, 10°' 2800-6380, 5' 6380-6475. Sample
description begins in the Fort Union formation of Tertiary age.

500- 530 Sandstone, very fine grained, gray, gray-tan, subangular, fair=-good
sorting, argillaceous to shaly in part, carbonaceous, clay cement,
tight; siltstone, gray, shaly; streaks shale, gray-green,
brown, waxy, lumpy, bentonitic.

530- 560 Shale, light gray, tan, green, lumpy, carbonaceous, very silty in
part; streaks siltstone and very fine grained sandsione as
above, tight.

560- 590 Shale, brown, occasionally gray, chunky, carbonaceous, silty in
part; trace sandstone, fine grained, light gray, slight salt and
pepper appearance, subangular, poor sorting, clay cement; irace
fair porosity, no show.

590- 710 Siltstone to very fine grained sandstone, light gray=-gray, argillaceous,
tight; shale, gray, gray-tan, green, waxy, silty; @ 560 increased
shale as above.

710- 800 Siltstone to very fine grained sandstone, light gray, slightly
salt and pepper, subanular to subrounded, fair-good serting,
argillaceous, occasionally shaly, carbonaceous and micaceous;
trace sandstone, very fine to fine grained, white, subangular
to subrounded, poor-fair sorting, clay,cream, fair porosity, no
show; shale as above; @ 740 slightly increased sandstone, very
fine grained to fine grained as above, fair porosity, no show;
trace coal; shale as above.

800- 830 Sandstone, fine grained, light gray-white, subrounded to subangular,
poor sorting, friable, clay cement, no visible porosity, no ghow.

830- 860 Shale, light gray, tan, green, chunky, bentonitic, occasionally
silty, slightly carbonaceous; trace sandstone as above, fair
porosity, no show; occasional streaks siltstone, light gray-tan,
shaly.

860- 890 Shale, medium gray, gray-green, chunky, waxy, silty in part.

890- 920 Siltstone to very fine grained sandstone, light gray, tan,
argillaceous, tight; trace sandstone, very fine grained, white,
subangular to subrounded, poor-fair sorting, clay cement,

possible poor porosity, no show. Shale as above.
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920~ 980

980-1010

1010-1040

1040-1100

1100-1370

1370-1430

1430-1550
1550-1610

1610-1640

1640-1700

1700-1730

1730-1820

1820-1940

1940-1970

1970-2030

Shale, pale gray, tan, green, chunky, silty; trace silistone as
above; @ 950 slight increase in siltstone to very fine grained
sandstone, white, good sorting, subangular, clay cement, tight.

Shale, pale green, light gray, tan, chunky, silty in part; influx
of coal.

Shale, gray, light gray-green, chunky, silty; streaks coal.

Shale as above; streaks siltstone, light gray, argillaceous-shaly;
trace coal.

Shale, gray-brown, light gray-green, chunky, waxy, silty.

Shale as above; streaks siltstone, light gray-green, good sorting,
argillaceous, slightly carbonaceocus, tight.

Shale, gray-brown, brown, chunky, waxy, silty in part.

Siltstone to very fine grained sandstone, white, good sorting,
subrounded, clay cement, slightly micaceous and glauconitic,
appears tight; trace poor porosity, no show; shale, gray, gray-
green, gray-brown, chunky, waxy, silty; @ 1580 increase in silt=-
stone to very fine grained sandstone as above, tight; trace poor
porosity, no show.

Sandstone, very fine grained, white, occasionally grades to fine
grained, subangular to subrounded, fair-goocd sorting, streaks
poor sorting, clay cement, appears tight; shale as above.

Shale, medium to dark gray, occasionally brown, green, chunky, waxy,
silty; occasional streaks of sandstone as above, appears tight,
no show.

Shale, light to medium gray, dark gray, chunky, waxy, silty; trace
sandstone as above.

Shale, gray-brown, as above; influx sandstone, white, light gray,
fair sorting, silty in part, micaceous, occasional black accessory
minerals, clay cement, tight, nc show; @ 1790 trace coal.

Shale, light medium gray, gray-tan, chunky, waxy; trace siltstone
to very fine grained sandstone, light gray, argillaceous, tight;
trace coal; @ 1850 influx siltstone, light gray-tan, argillaceous.

Shale, brown, gray-brown, chunky, waxy, silty; occasional streaks
very fine grained sandstone, light gray-white, silty, subangular
to subrounded, fair sorting, occasional scattered black accessory
minerals, appears tight, no show.

Shale, medium gray, gray-brown, light green, chunky, waxy, silty
in part; trace siltstone, light gray, argililaceous.

-]1]=
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2030-2060

2060-2120

2120-2330

2330-2420

2420-2450

2450-2600

Shale, brown, gray-brown, gray-green, chunky, waxy, silty in part;
streaks siltstone to very fine grained sandstone, white, fair=-good
sorting, subangular, tight, no show.

Shale, gray, gray-brown, green, chunky, silty; trace siltstone to
very fine grained sandstone as above.

Shale as above; streaks siltstone to very fine grained sandstone,
light gray, pale green, fair-good scrting, subangular, tight,
no show.

Shale, gray-tan, gray, brown, silty in part; @ 2360 streaks silt-
stone, very fine grained sandstone, light gray to gray, subangular,
fair-good sorting, scattered orange accessory minerals, appears
tight, no show.

Shale, light gray to gray, tan, green, chunky, lumpy, bentonitic,
silty in part.

Shale, brown, gray-brown, gray, green, chunky, silty, occasionally
very silty.

15' samples @ 2570

2600-2645

2630-2645

2645-2660

2660~2690

2690-2705

2705-2740

2740-2750

Shale, dark gray, gray-green, green, chunky, blocky, very silty
in part; streaks siltstone, light green-gray, argillaceous-shaly.

Shale, medium to dark gray, light gray-green, gray-brown, chunky,
waxy, silty, occasionally very silty and sandy; occasional streaks
siltstone to very fine grained sandstone, light gray, gray-green,
argillaceous, tight, no show.

Shale as above; slightly increased sandstone, very fine to fine
grained, light gray-whits, subrounded to subangular, falir-good
sorting, argillaceous in part, streaks fine grained sandstone,
poor sorting, tight.

Shale, gray-brown, dark gray, occasionally green, chunky, waxy,
gilty in part; trace siltstone to very fine grained sandstone
as above.

Shale, gray-brown, tan, light gray-green, waxy, occasionally siliy;
trace siltstone, light gray~-green, argillaceous, tight.

Sandstone, very fine grained, light gray, tan, subangular, fair-
good sorting, few clusters fine grained, poor sorting, silty and
argillaceous in part, clay cement, tight; shale, gray-green,
gray-tan, gray, chunky, waxy.

Shale, brown, light gray-tan, gray-green, waxy, chunky, silty in

part; trace siltstone to very fine grained sandstone as above,
tight.
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2750-2770 Siltstone to very fine grained sandstone, light gray, gray-tan, good
sorting, argillaceous, slightly carbonaceous, tight; @ 2760
slight increase in shale as above.

2770-2810 Siltstone, occasionally grades to very fine grained sandstone, gray-
tan, light gray, argillaceous, slightly carbonaceous, tight;
streaks shale as above.

2810-2830 Siltstone as above, grades to silty, gray-tan, carbonacecus shale.

2830-2850 Shale, gray-brown, chunky, slightly carbonaceous, very silty in
part, occasionally grades to siltstone as above.

2850-2890 Siltstone, light gray, gray-tan, gray, slightly carbonaceous and
micaceous, occasionally grades to very fine grained sandstone,
good sorting, argillaceous, tight; streaks shale as above; @
2880 slightly increased shale, gray, gray-green, chunky.

BEARPAW 2881 (42133)

2890-2950 Shale, dark gray, dark gray-brown, chunky, silty in part; @ 2930
sha%e becomes very silty; @ 2940 shale, pale gray-medium gray,
tan, bentonitic.

2950-3010 Shale, light to dark gray, gray-brown, occasionally gray-green,
lumpy, bentonitic; trace shale, dove gray, occasional streaks
siltstone, light gray-green, carbonaceous, argillaceous to shaly;
@ 2960 shale as above, becomes very silty and sandy; @ 2970 trace
sandstone, very fine grained, light gray-tan, silty, argillaceous
to shaly in part; @ 2990 influx shale, tan, cream, bentonitic, soft.

3010-3020 Shale as above, streaks sandstone, very fine to fine grained, light
gray, angular to subangular, fair sorting, few scattered black
and brown accessory minerals, argillaceous, tight, no show.

3020-3040 Shale, gray-brown, gray, gray-green, chunky, waxy, silty, carbonaceous
in part; trace sandstone, very fine to fine grained, light gray-white,
rounded to subrounded, fair sorting, occasional poor sorting,
silty in part, no visible porosity, no show; trace bentonite,
cream, light gray, soft; @ 3030 slightly increased sandstone as
above, no show.

3040-3060 Shale as above; trace sandstone as above, no visible porosity, no
show; @ 3050 slightly increased shale, dark brown, chunky, silty,
carbonaceous.

3060-3110 Shale, dark brown, chunky, carbonaceous, silty, occasionally very
gilty; occasional streaks of sandstone, fine grained, light gray,
occasionally white, subrounded to subangular, poor-fair sorting,
micaceous, light green, accessory minerals, appears tight, no
show; @ 3080 slightly increased sandstone as above, tight, no
show; @ 3090 increased shale as above; trace bentonite, tan,
pale green, creamy, soft.
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3110-3180

3180-3200

3200-3220

3220-3240

3240-3270

3270-3300

3300-3340

3340-3380

3380-3390

Shale, dark gray-brown, gray, chunky, waxy, silty, carbonaceous in
part; streaks of siltstone to very fine grained sandstone, light
gray, light gray-tan, good sorting, carbonaceous, argillaceous,
occasionally fine grained, poor sorting, black and pale orange
accessory minerals, clay cement, tight; @ 3150 trace sandstone,
very fine grained, pale green, poor sorting, clay, tight, no show.

Shale, as above, very silty and sandy in part; streaks siltatons,
light gray-tan, argillaceous, slightly carbonaceous; trace
sandstone as above, tight, no show; @ 3190 few clusters sandstone,
fine grained, subangular, fair-good sorting, fair porosity, no show.

Shale, brown, gray, chunky, silty, occasional streaks siltstone,
light gray, light green, argillaceous, tight, no show; trace
sandstone as above.

Shale as above, influx of sandstone, very fine to fine grained,
light gray, white, subrounded to subangular, fair sorting,
scattered brown and black accessory minerals, clay cement,
streaks poor porosity, no show, occasional stireaks of siltstone,
light gray-green, argillaceous; @ 3230 slightly increased
siltstone as above.

Siltstone to very fine grained sandstone, light gray, gray-tan,
argillaceous, slightly carbonaceous, subrounded to subangular,
fair-good sorting, occasional streaks of fine grained sandstone,
poor sorting; shale as above, very silty; @ 3260 slightly increased
very fine to fine grained sandstone, light gray, slightly salt and
pepper appearing, argillaceous, poor to fair sorting, clay
cement; trace poor-fair porosity, no show.

Shale, dark gray, gray-brown, chunky, waxy, silty in part; occasional
streaks siltstone, light gray, argillaceous, slightly carbonaceous;
@ 3280 occasional streaks sandstone, very fine grained, light
gray-white, subangular to subrounded, clay cement, poor sorting,
appears tight, no show.

Sandstone, very fine grained, light gray-white, slight salt and pepper
appearance, subrounded, poor-fair sorting, silty sireaks, micaceous,
scattered black accessory minerals, occasional green and orange
accessory minerals, clay cement; trace fair porosity, no show;
shale as above.

Siltstone to very fine grained sandsione, light gray-white, gray-
brown, slightly salt and pepper, good sorting, argillaceous
streaks, streaks poor porosity, no show; shale as above.

Sandstone, very fine to fine grained, light gray-white, slightly
salt and pepper, fair sorting, subangular to subrounded, glauconitic,
occasional black and dark brown accessory minerals, sitreaks fair
porosity, no show; streaks siltstone, gray-brown, very argillaceous
to shaly; shale as above.
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3390-3400

3400-3430

3430-3450

MESAVERDE

Siltstone, gray-brown, argillaceous, shaly; streaks shale and sandstone
as above.

Sandstone, very fine to fine grained, white, slightly salt and pepper,
fair sorting, subrounded to subangular, occasionally glauconitic,
argillaceous, dark gray and black accessory minerals; siltstone,
gray-brown, very argillaceous; trace bentonite, tan, lumpy;
streaks shale, gray-brown, brown, chunky, carbonaceous, silty;

@ 3410 trace coal, slightly increased shale, brown, gray-brown.

Siltstone to very fine grained sandstone, white, gray-tan, fair-good

sorting, argillaceous to shaly in part; trace poor porosity, no
show; shale, gray-brown, chunky, carbonaceous.

3460 (+1554)

3450-3470

3470-3480

3480-3540

3540-3550

3550-3590

3590-3600

3600~3640

3640-3670

Siltstone, light gray-tan, argillaceous,slightly carbonaceous,
occasionally grades to very fine grained sandstone as above;
trace poor porosity, no show; shale as above, very carbonaceous
in part; trace coal.

Shale, medium-dark gray, pale gray-green, chunky; brown carbonaceous
shale as above; siltstone as above; trace bentonite, light cream-
green, waxy.

Shale, gray-brown, light-medium gray, gray-green, waxy, chunky,
occasionally silty; occasional streaks siltstone as above; trace
bentonite, light cream-green, waxy; @ 3500 slightly increased
siltstone as above and brown carbonaceous shale, silty; @ 3510
influx coal.

Shale as above, coal as above; occasional streaks sandstone, very
fine grained, light gray-white, subangular, fair sorting, clay
cement, tight.

Shale, dark brown, brown, chunky, occasionally silty, very carbonaceous
in part; much coal.

Sandstone, very fine to fine grained, fair-good sorting, subrounded,
occasionally medium grained, poor sorting, clay cement, primarily
tight; trace poor porosity, no show; shale as above.

Sandstone, very fine to fine grained, light green-white, slightly
salt and pepper, fair sorting, subangular to subrounded, black
and ooccasionally orange accessory minerals; trace poor porosity,
no show, occasional streaks shale and coal as above.

Sandstone, fine grained, white, slightly salt and pepper, fair-good
sorting, subangular to subrounded, scattered dark gray, and
occasionally green and orange accessory minerals, clay cement,
probably fair-good porosity, no show; streaks shale, dark gray,
gray-brown, chunky.
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3670-3690 Sandstone, very fine to fine grained, white-light gray, subrounded,
fair-good sorting, scattered black and brown accessory minerals,
clay cream, streaks good porosity, no show; increased shale,
gray, gray-brown, chunky, silty, carbonaceous in part; trace
coal, @ 3780 increased shale as above.

TELEGRAPH CREEK 3690 (+1324)

3690-3750 Shale, brown, gray-green, gray, chunky, silty; occasional streaks
giltstone to very fine grained sandstone, light gray, white,
good sorting, appears tight, no show; trace coal; @ 3840 increased
siltstone, light gray, gray-tan, occasionally grades to very fine
grained sandstone, slightly salt and pepper appearing, argillaceous,
tight, no show.

3750-3780 Siltstone to very fine grained sandstone, salt and pepper, light
gray-tan, micaceous, scattered black accessory minerals, appear
primarily tight; trace poor porosity, no show; occasional streaks
shale, gray-brown, chunky, carbonaceous, silty; trace coal.

3780-3810 Shale, gray-brown, dark gray, chunky, very silty and carbonaceous in
part; streaks siltstone to very fine grained sandstone as above;
@ 3890 slightly increased siltstone to very fine grained sandstone
as above, tight, no show.

3810-3870 Siltstone to very fine grained sandstone, light gray-gray, gray-tan,
micaceous, slightly carbonaceous, argillaceous, tight; streaks
shale as above; @ 3840 increased shale, dark gray, gray, brown,
chunky, silty.

3870-3880 Shale, dark gray, brown, gray-green, chunky, very silty, grades to
siltstone to very fine grained sandstone as above; trace bentonite,
cream~tan. gy ' ;

3880-3900 Siltstone to very fine grained sandstone, light gray-gray, gray-tan,
argillaceous, micaceous, tight; shale as above; trace bentonite,
pale gray-cream, pale green, waxy.

3900-3930 Shale, brown, dark green, silty; interbedded siltstone to very
fine grained sandstone as above; trace bentonite as above; @ 3910
decrease in siltstone to very fine grained sandstone as above.

CODY SHALE +1081

3930-3950 Siltstone to very fine grained sandstone, light gray, fair-good
sorting, occasionally poor, micaceous, slightly argillaceous and
calcareous; shale, gray-brown, gray, chunky, silty in part, occasion-
ally very silty; carbonaceous shale and coal (caving?).

3950-4010 Shale as above; occasional streaks siltstone to very fine grained
sandstone as above, tight, no show.

4010-4040 Shale, gray-brown, gray-dark gray, silty in part; occasional streaks
siltstone to very fine grained sandstone as above.
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4040-4060

4060-4070

4070-4090

4090-4120

4120-4150

4150-4240

4240-4310

4310-4430

4430-4580

4580-4630

4630-4720

4720-4740

Siltstone to very fine grained sandstone, light gray, gray-tan,
argillaceous, slightly calcareous, micaceous, tight, no show;
shale as above; @ 4050 increased shale as above.

Shale, gray-dark gray, gray-brown, silty, carbonaceous in part;
occasional streaks sandstone, very fine grained, light gray,
silty, micaceous, argillaceous, tight; coal and carbonaceous
shale common (cavings?).

Siltstone to very fine grained sandstone, light gray, subangular,
fair sorting, argillaceous, micaceous, light; streaks shale as
above; coal and carbonaceous shale common (cavings?).

Shale, light brown, gray, chunky, silty; trace siltstone to very
fine grained sandstone as above.

Shale, light brown, gray-dark gray, chunky, silty in part; trace
siltstone to very fine grained sandstone as above.

Shale, gray-brown, gray, chunky, micaceous, silty in part; trace
bentonite, cream, light green, waxy; @ 4210 trace siltstone,
light gray, micaceous, argillaceous.

Shale, brown, gray-brown, gray, chunky, silty, occasionally very
silty, occasional streaks bentonite, pale green, waxy; @ 4290
occasional streaks siltstone to very fine grained sandstone,
light gray, argillaceous, tight.

Shale, gray, gray-brown, chunky, silty in part, occasionally very
silty; trace bentonite, light green, pale green, waxy; trace
siltstone, pale gray, argillaceous; @ 4360 occasional streaks
siltstone to very fine grained sandstone, light gray, gray-tan,
argillaceous, slightly calcareous.

Shale, gray, gray-brown, chunky, silty, occasionally very silty;
trace siltstone to very fine grained sandstone as above; trace
bentonite, cream, tan, waxy; @ 4510-20 slightly increased
bentonite as above; @ 4550 trace siltstone, light gray, argill-
aceous, occasionally shaly, slightly calcarecus; @ 4560 streaks
bentonite, light gray-tan, pale green, soft.

Shale, gray-brown, chunky, blocky, occasionally silty; frace
bentonite as above; @ 4590 increased bentonite, cream-white,
soft; @ 4600 streaks siltstone, tan, argillaceous to shaly,
slightly calcareous; trace bentonite as above.

Shale, gray-brown, gray, occasionally gray-green, chunky, silty;
trace siltstone as above; trace bentonite as above; @ 4640

slightly increased siltstone, light gray, argillaceous to shaly,
slightly calcareous; @ 4650 increased bentonite, tan-cream, sofft.

Shale as above, occasionally silty, slightly glauconitic; trace
siltstone as above, slightly glauconitic; @ 4730 increased
bentonite, pale gray, waxy; shale as above becomes very silty,
slightly glauconitic.
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4740-4760 Shale, gray-brown, blocky, cherty, very silty in part, slightly
glauconitic, occasional streaks very glauconitic; trace
bentonite as above; @ 4750 trece siltstone, light gray, tan,
argillaceous, slightly calcareous; slightly increased bentonite,
tan, cream.

4760-4810 Shale, dark gray-brown, blocky, very silty and sandy, grades 1o
argillaceous siltstone, light gray, slightly glauconitic,
slightly calcareous; streaks bentonite, cream, tan, waxy.

4810-4910 Shale, gray-brown, blocky, chunky, silty; trace siltsione as
above.

4910-4950 Shale, gray-brown, gray, blocky, chunky, very silty and sandy in
part; trace siltstone, light gray, gray-tan, argillaceous,
glauconitic; trace bentonite, light gray, gray-green, waxy.

FRONTIER 4954 (+60)

4950-4990 Shale, gray-brown, chunky, occasionally silty, slightly glauconitic,
soft; bentonite as above; @ 4980 trace siltstone, light gray,
argillaceous, hard and tight.

4990-5030 Shale, dark gray-brown, gray, blocky, chunky, silty, trace bentonite,
cream, tan, soft; @ 5010 trace siltstone to very fine grained
sandstone, light gray, gray-tan, argillaceous, micaceous, hard
and tight.

1ST FRONTIER 5047 (-33)

5030-5100 Shale, dark gray-brown, blocky, tabular, very gilty in part;
streaks sandstone, very fine grained, light gray, pale cream,
silty, subangular to subrounded, fair=-poor sorting, micaceous,
clay cement, hard and tight.

5100-5120 Shale as above; streaks siltstone, occasionally grades to very fine
grained sandstone, light gray, fair-good sorting, micaceous,
argillaceous, occasionally fine grained, poor sorting, clay
cement, hard and tight; trace coal.

5120-5150 Shale, gray-brown, blocky, chunky, carbonaceous, very silty and
sandy in part; inoreased siltstone -very fine grained sandstone,
light gray, fair-good sorting, argillaceous, subrounded to
subangular, micaceous; trace pale green and scattered brown
accessory minerals, clay and siliceous cement, hard and tight.

5150-5170 Shale as above; trace siltstone, light gray, argillaceous, tight;
trace bentonite, tan,soft.

5170-5190 Shale, gray-brown, brown, chunky, blocky, silty, occasionally very
silty and sandy; trace bentonite, tan, soft; trace sandstone, very
fine grained, light gray-tan, subrounded to rounded, good sorting,
argillaceous in part, clay cement, hard and tight; @ 5180 slightly
increased sandstone as above, hard and tight.
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5190-5210

5210-5250

5250-5290

5290-5310

5310 5330

Shale as above, very silty and sandy in part, slightly carbonaceous;
gstreaks siltstone to very fine grained sandstone, light gray-tan,
subangular to subrounded, fair-good sorting, micaceous, scattered
brown accessory minerals, clay cement, hard and tight.

Siltstone to very fine grained sandstone, tan, light gray-tan, gocd
sorting, occasional streaks of poor sorting, subrounded to
subangular, micaceous, slightly carbonaceous, scattered pale
green and brown accessory minerals, clay and siliceous cement,
tight; occasional streaks shale, brown, gray-brown, blocky,
very silty and sandy; trace coal.

Siltstone to very fine grained sandstone as above; hard and tight;
increased shale, gray-brown, silty, carbonaceous; @ 5260 increased
shale as above.

Sandstone, very fine grained, light gray-tan, good sorting; trace
poor sorting, subrounded, occasional pale green and scattered
brown occassory minerals, clay and siliceous cement, hard and
tight; shale as above.

Sandstone, very fine grained, light gray, gray, fair-good sorting,
subrounded to subangular, few carbonacecus interbeds, brown and
light gray accessory minerals, tight, no show; @ 5320 grades to
siltstone to very fine grained sandstone, argillaceous toc shaly;
@ 5330 increased shale, dark gray-brown, chunky, siity.

2ND FRONTIER =32

5340-5360

5360-5370

5370-5384

5384

Sandstone, very fine grained, light gray-white, fair-good sorting,
streaks poor sorting, subrounded to subangular, brown accessory
minerals common, clay and siliceous cement, tight, no show,
occasional streaks shale, brown, very siltyand sandy in part.

Sandstone as above; appears tight, possible poor porosity with low
permeability, scattered light yellow to dull yellow fluorescence
with greenish cast; trace faint pale biuish-white flucrescence,
no_cut (good gas odor).

increased

light yellow cgt whgn ggubggg‘sé;:ggg_g__;aﬁuﬁL-

Circulation samples. Sandstone, very fine to fine grained, 1light
gray, tan, slightly salt and pepper appearing, fair-good sorting,
subangular to subrounded, gray and brown accessory minerals commomn,
clay and siliceous cement, appears tight; trace poor porosity,
strong gas odor in samples, fluorescence and occasional cut as
above.

~19=
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5384-5400 Sandstone, very fine grained, light gray, occasionally tan, slight

salt and pepper appearance, fair-good sorting, occasional streaks
fine grained sandstone, poorly sorted, micaveOus, slightly
glauconitic, black and brown &GCQSbOTy minerals, clay and
siliceous cement, no_stain, goattered dull
yellow fluorescence; trace l1ght blulsh pale yellow fluorescence
(5=10% sample), no cut; streaks silistone, gray, argillaceous,
carbonaceous; occasional streaks shale, dark gray, brown, very
silty, carbonaceous, firm; @ 5390 slightly increased shale as
above.

5400-5420 Sandstone, very fine grained, light gray-white, slightly salt and

pepper appearing, subrounded, fair-good sorting, argillacesous in
part, scattered brown and black accessory minerals, clay and
siliceous cement; no visible porosity, scattered fluorescence

as above, (5% sample), no cut to occasional faint light yeliow
cut; occasional streaks shale, dark brown, very gilty,
carbonaceous- occasional streaks bedded benton;te, white.

5420-5440 Sandstone, very fine grained, light gray, slight salt and pepper

appearance, silty, good sorting, argillaceous, siliceous cement
and clay cement, no visible porosity, no show; increased shale,
black, brown, blocky, silty, sharp.

5440-5450 Shale, dark gray-brown, blocky, siliceous; trace betnonite, white-

cream, firm.

MOWRY A 5447 (-433)

5450-5470 Sandstone, very fine grained, light gray-white, slight salt and

5470-5490

5490-5500

5500-5520

5520-5560

pepper appearance, fair sorting, subangular to subrounded,
carbonaceous in part, streaks argillaceous to shaly, brown and
gray accessory minerals, siliceous cement, no visible porosiiy,
no show; trace betnonite, white, firm; shale as above.

Sandstone, very fine grained, light gray, gray-tan, silty, argill-
aceous to shaly, micaceous, carbonacecus, siligeous cemsni, no
visible porosity, no show; streaks shale, dark gray-brown, blocky,
silty, carbonaceous in part, firm. Streaks bentonite, white-cream,
tan, soft to firm.

Shale, dark gray-brown, blocky, silty, siliceous in part; trace
siltstone to very fine grained sandsione as above.

Shale, dark gray-brown, blocky, siliceocus, occasicnally very silty
in part; trace bentonite, cream, waxy, moderately soft to firm.

Sandstone, fine grained, salt and pepper, white, fair=-good sorting,
streaks poor sorting, subrounded to subangular, gray to dark brown,
accessory minerals, siliceous and clay cement, appears tight;
trace poor granular porosity, no stain, bright light bluish white
to pale yellow fluorescence (90-95% sample), no cut to faint siow
light yellow cut, leave excellent bright white-yellow ring in

spot Elate.

- 20
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5560-5578

5578-5590

5590-5630

5630-5650

5650-5680

5680-5730

Sandstone as above, becoming more argillaceous to shaly, decrease
in fluorescence as above; streaks sandstone, very fine grained,
light gray, silty, argillaceous, siliceous, tight.

Shale, dark gray-brown, blocky, siliceous, very silty and sandy in
part; trace bentonite, cream, white, firm.

Siltstone to very fine grained sandstone, light gray-brown, fair
sorting, subangular, siliceous, argillaceous, hard and tight;
streaks shale as above; @ 5620 influx shale, dark gray=-brown,
chunky, blocky, silty, siliceous in part; trace bentonite, as
above.

Shale, dark gray-brown, dark gray, silty, occasionally siliceous;
occasional stireaks siltstone to very fine grained sandstone,
light gray, gray, argillaceous, siliceous; bentonite, cream,
firm; @ 5640 shale becomes very silty and sandy.

Shale, dark gray, gray-brown, chunky, very silty and sandy in part;
trace siltstone to very fine grained sandstone as above, argill-
aceous to shaly; @ 5670 slightly increased siltstone tc very
fine grained sandstone, light gray-brown, very argillaceous-
shaly; trace bentonite, cream, waxy.

Shale, dark gray, gray-brown, chunky, silty, occasionally very silty
and sandy; trace bentonite, cream, waxy, soft.

THERMOPOLIS 5733 (=719)

5730-5820

5820-5850

5850-5910

5910-5990

5990-6020

6020-6050

Shale, dark gray-brown, chunky, occasionally silty; trace bentonite,
cream, waxy; @ 5780 trace siltstone, light gray, very argillaceocus-
shaly, hard and tight; @ 5810 slightly increased bentonite,
cream-tan, waxy.

Shale, dark gray, blocky, chunky, occasionally silty; trace
bentonite as above; @ 5840 shale becomes less silty.

Shale, dark gray, black, chunky, platy,fissile, slightly silty;
@ 5960 trace siltstone, light gray-grah, argillaceous, tight;
trace bentonite, white, soft.

Shale, dark gray, black, platy, chunky, fissile, occasionally silty
in part; trace bentonite, white, soft; @ 5960 increased bentonite
as above.

Shale as above, occasionally silty; occasionally bentonitic as above.

Shale, black, dark gray, chunky, occasionally silty; influx bentonite,

white-cream, soft; trace siltstone to very fine grained sandstone,
gray, argillaceous, siliceous; @ 6030 decreased bentonite.

-P]'=
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6050-6110 Shale, dark gray, black, chunky, silty in part; occasional streaks
siltstone, gray, dark gray-tan, shaly, siliceous; bentonite, white-
cream, soft; trace sandstone, very fine grained, light gray-gray,
fair-poor sorting, siliceous, argillaceous=-shaly.

6110-6190 Shale, dark gray, gray-brown, chunky, smooth, very silty and sandy
in part, slightly glauconitic, carbonaceous, much bentonite,
cream-white; trace siltstone as above; @ 6140 occasional streaks
siltstone to very fine grained sandstone, light gray, green,
fair-poor sorting, slightly glauconitic, argillaceous, to shaly;
@ 6170 streaks shale, black, platy; streaks bentonite as above;
@ 6180 increased bentonite, white-~cream, soft.

6190-6240 Shale, dark gray, black, platy; occasional streaks bentonite, white,
cream, soft.

6240-6280 sShale, black, dark gray, platy, chunky, occasionally silty.

DAKOTA 6275 (=1261)

6280-6310 Shale as above; streaks shale, dark gray-brown, slightly glauconitic,
very silty in part, grades to shaly siltstone.

6310-6320 Shale as above; occasional streaks siltstone, light gray, argillaceous,
hard and tight.

6320-6365 Siltstone, occasionally grades to very fine grained sandstone, light
gray, slightly argillaceous, hard and tight; shale as zbove;
@ 6330 streaks light gray-brown, siltstone to very fine grained
sandstone, subangular, good sorting, argillaceous, hard and tight;
trace laminar bentonite, light gray-white, soft.

GREYBULL 6364 (-1350)

6365~-6380 Sandstone, very fine to fine grained, white, subangular to subrounded,
good sorting, siliceous cement, occasional streaks of fine grained,
fair sorted sandstone, interlocking quartz grains, siliceous
cement; trace poor granular porosity; several clusters have faint
questionable light tan stain, 20% scattered dull white-yellow
fluorescence with greenish casi; irace bright white yellow
fluoescence, slow weak light yellow cut.

6380-6395 Sandstone as above, fluorescence and cut_as above (10% samples);
@ 6390 streaks siltstone, gray-dark gray, argillaceous to shaly,
hard and tight; shale as above.

6395-6400 Sandstone, very fine grained, light gray-white, subangular to
subrounded, fair-good sorting, occasional poor sorting, rounded
to subangular; trace clay, primarily siliceous cement, no
stain, 30% bright light yellow fluorescence, slight greenish
cast; trace siltstone as above, gray, gray-tan, siderite
nodules, tight.

.
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6400-6405

Shale, dark gray, gray-brown, chunky, silty; occasional streaks
siltstone, gray-brown, argillaceous, hard and tight; trace
shale, gray-green, waxy, silty.

KOOTENAI 6406 (=1392

6405-6415

6415-6420

6420-6430

6430-6440

6440-6450

6450-6460

6460-64T70

6470-6475

Shale as above; occasional streaks siltstone as above; irace shale,
pale tan, salmon, light gray=-green, chunky bentonitic; trace
bentonite, pale tan-light gray, soft; trace sandstone, very fine,
light green, occasionally grades to fine grained, poor sorting;
clay cement and very siliceous in part, hard and tight, occasional
streaks sandstone as above.

Shale, pale tan, brown, light green, red-brown, bentonitic, lumpy,
chunky.

Shale as above; streaks sandstone, very fine to fine grained, cream,
angular, poor sorting, clay cement, no show.

Shale, pale green, tan, light brown, bentonitic, silty in part,
much uphole caving, occasional streaks sandstone, very fine grained,
siliceous, no visible porosity, no show.

Shale, red-brown, light gray-green, chunky, silty, much uphole
shale cavings.

Shale, pale green, red-brown, lavender; trace sandstone, fine
grained, light gray-white, slightly salt and pepper, poor
sorting, subrounded to angular, clay cement, occasionally
siliceous, no visible porosity, no show, uphole davings common.

Shale as above; streaks sandstone, very fine to fine grained,
light gray, greenish cast, subangular to subrounded, poor
sorting, black and green accessory minerals, clay cement, no
visible porosity, no show.

Shale, pale lavender, green, red-brown, chunky, silty; trace
sand as above.

.-/ ——
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JOHNSTON l
Schlumberger®’

SURFACE INFORMATION EQUIPMENT & HOLE DATA
Description (Rate of Flow) Time FEo) e Type Test M.F.E. OPEN HOLE
Formation Tested SECOND FRONTIER
Opened Tool 1107 - = Elevation 5001 .
BLOW, 2 IN WATER Net Productive Interval 10 h.
— INCREAS I NG Estimated Porosity 12 %
BLOW, 6" IN WATER 1110 ~ - All Depths Meosured From KELLY BUSHING
CLOSED FOR INITIAL SHUT-IN 1122 - - Total Depth 5384 Fr.
FAINT SURFACE BLOW 1145 - - Main Hole/Cosing Size [ 7/8"
FINISHED SHUT-IN 1152 - - Rt Hole/Liner Size =
RE-OPENED TOOL 1154 - - Drill Collar Length 435°' T
: BLOW, 1" IN WATER Drill Pipe Length 48821 P
BLOW, 2" IN WATER 1200 - - Packer Depth(s) 5356"' & 5360' F1.
W BLOW, 1" IN WATER 1207 = -
BLOW, 1/2" IN WATER 1212 - - MULTI-FLOW EVALUATOR
BLow, 1/4" 1IN WATER 1220 - - FLUID SAMPLE DATA
VERY WEAK BLOW, 1/8" 1IN 1224 - -
WATER Sampler Pressure = P.5.1.G. at Surface
CLOSED FOR FINAL SHUT-IN 1225 - - Recovery: Cu. Ft. Gas =
FINISHED SHUT=IN 1325 - - ec. Oil -
PULLED PACKER LOOSE 1328 - - <. Water -
ce. Mud 1740
Tot. Liquid cc. 1740
Gravhy - AP @ .= °F.
Gas/Oil Ratio = cu, f1./bbl.
RESISTIVITY CHLORIDE
CONTENT
Cushion Type Amount Pressure Bottom Choke Recovery Water - @ - °F, - ppm
& sinn 3/ 4" 2.4 84
g Recovery Mud _Ceir gy O *p
MUD DATA Recovery Mud Filtrate 2.2@ 85 - 350 ppm
o Mud Type GEL = CHEMICAL Wt. 9.6
Viscosity 75 Water Loss 5.6 c.C. Mud Pit Sampl 2.6 @ 62. s
Resist: of Mud 220 62 °F; of Filtrate 2.3 @ 69 °F Mud Pit Sample Filtrate 2.3@ 69 300 ppm
Chioride Content 300 PPM
RECOVERY DESCRIPTION FEET BARRELS 9% OIlL | 9% WATER | % OTHERS APl GRAVITY RESISTIVITY CHL. PPM
DRILLING MUD 15 0.09 @ °r. 2.4 @ 84°r | 350
@ °F. @ °F.
@ ol @ °F.
[ @ *F. @ i
@ °F. @ F
@ °F, @ °F.
@ °F. @ °F.
@ °F. @ °F.
Remarks: =
pas ELECTRIC BUILDING} BILLINGS, MONTANA 59101
. MONTANA POWER COMPANY s WILD CAT
ompany
Well CROFT _# 7-32 Location . SEC. 32-6-21
Test Interval 5360' TO 5384' Test # 1 Date 10-30-76
County CARBON __ State MONTANA ¥ Field Report No. 12178 C
T N 1GURDSON(POWELL L 0 4 ooroved By MR. De Mo JOHNSON No. Reports Requested 10
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JOHNSTON
PAGE NO. 2 . Schiumberger

BOTTOM HOLE PRESSURE AND TIME DATA

.

“7 INSTRUMENT NO.: J-252 CAPACITY (P.S.1.): 47004 DEPTH 5366 FT.
PORT OPENING: ouTsiIDE BOTTOM HOLE TEMP.: 121°F, FIELD REPORT NO. 12178 C
DESCRIPTION LABELED PRESSURE GIVEN COMPUTED

POINTS {(P.S.l.) TIME TIME

INITIAL HYDROSTATIC MUD 1 2738

INITIAL FLOW (1) 2 37

INITIAL FLOW (2) 3 37 15
INITIAL SHUT-IN 4 69 30
SECOND FLOW (1)

SECOND FLOW (2)

SECOND SHUT-IN

FINAL FLOW (1) 5 33

FINAL FLOW (2) 6 29 31
FINAL SHUT-IN 7 72 60
FINAL HYDROSTATIC MUD 8 2699

REMARKS :
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JOHNSTON

PRESSURE
LOG

<
Field Report No._ 72/ I i
Instrument: il 5

Number L R

A 700

Capacity p.s.i.

Depth 5366 .

*a continuous tracing of the original chart
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JOHNSTON @

L 3 4
Page 1
§ SURFACE INFORMATION IPMENT HOLE DATA
Description (Rate of Flow) Time oy e Type Test M.F.E. OPEN HOLE
Formation Tested 3RD_FRONTIER
Opened Tool 1343 - - Elevation 5001 P
BLOW, 1" IN WATER Net Productive Interval ___ 30 Fr.
BLoW, 14" OoFF BOTTOM OF Estimated Porosity 12 «
BUCKET 1345 - = All Depths Measured From _ KELLY BUSHING
CLOSED FOR INITIAL SHUT-IN 1353 - - Total Depth 5578 Fr.
FINISHED SHUT=IN 1423 - - Mals Holal Ching: S sl 7/8"
RE-OPENED TOOL 1425 = 5 Rat Hole/Liner Size =
WEAK BLOW, 1/2" IN WATER Orill Collar Langth 435" Son 25"
INCREASED TO BLOW 3" IN Drill Pipe Length 5065 el T bl
WATER 1426 = = Packer Depth(s) 5530' & 5534' Fi.
BLOW, 5" IN WATER 1427 ¥ .
BLOW, 14" oFF BOTTOM OF MULTI-FLOW EVALUATOR
Bl 1428 = = FLUID SAMPLE DATA
CLOSED FOR FINAL SHUT-IN 1455 - -
FINISHED SHUT=IN 1555 - - Sampler Pressure 180 P.S.1.0. ot Surface
PULLED PACKER LOOSE 1605 - = Recovery: Cu. Ft. Gas .85
. Ol 90
cc. Water =
ce. Mud 1405
Tot. Liquid ec. 1495
Gravlty =SSCaAane. = . °Fk
Gas/Oil Ratio 502 cu. f0./bbl.
RESISTIVITY CHLORIDE
CONTENT
Cushion Type Amount Pressure Bottom Choke Recovery Water = @ - °F. - ppm
= Size 3/4"
Recovery Mud i =5 O
MUD _DATA Recovery Mud Filtrate 2.0 O@ 66 e _1850 pom
| Mud Type GEL CHEMICAL Wi, 9.5
Viscosity 59 Water Loss 5.6 c.c. || mud Pit Sample 2e3@ Il
Resieh: of Mud._Z:3 @ It °F, of Filrae __2:2 @ __(6 k| | Mud Pit Sample Filtrare _2.2@ 76 °¢. __250  ppm
Chloride Content 200 PPM
RECOVERY DESCRIPTION FEET BARRELS 9% OIL |9 WATER | 9% OTHERS APl GRAVITY RESISTIVITY CHL. PPM
SLIGHTLY GAS & oOIL CUT MUD 174 1.06 4 @ gr @ °F,
HEAVILY GAS & SLIGHTLY OIL @ °F. @ °F.
CUT MUD 261 1259 7 @ °F. @ °F.
@ °F, @ °F.
. @ °F. @ °F.
@ °F. @ °F,
@ °F. @ °F.
@ °F. @ °F.
T ADDED 20' OF MUD TO ANNULUS DURING TEST. d
ELECTRIC BUILDING; BILLINGS, MONTANA 59101
Address =
P MONTANA POWER COMPANY fala WILD CAT
Well CROFT #1-32 Location =
Test Interval 5534' 10 5578 Tost # z Date 1-1-76
Courlty | CARBON Sicia MONTANA Fisld Report No. 12179 €
Technician JOHNSON ( POWELL ) Test Approved By = MNo. Reports Requested 10
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JOHNSTON @
Schiumberger:

‘ PAGE NO. 2
FIELD REPORT NO.: 12179 ¢
INSTRUMENT NO. : J-252
CAPACITY: 47004
NO. OF REPORTS: 10-

PRESSURE DATA FROM THIS CHART |S PRESENTED ON NEXT PAGE




*

BOTTOM HULE PRESSURE AND TIME DATA

INSTRUMENT NU.3 J=252

PORT UPENINGs OUTSIDE

DESCRIPTION

INITIAL HYDRUSTATIC MUD

INITIAL FLOWC1)
INITIAL FLOW(2)
INITIAL SHUT-IN
FINAL FLOWCY)
FINAL FLOW(2)
FINAL SHUT-IN

FINAL HYDRUSTATIC MUD

LABEL DELTA PRESSURE

POINT TIME
!

2 0

3

&

3 7

3 0

3

6

9

12

15

18

21

24

27

4 29

5 0

3

e}

Y

i2

15

18

21

24

27

30

6 31

6 0

|

2

3

4

5

6

(P.Sele)

2797.0
109.2
120.5
132.7
136.5
136.5
213.6
270.9
319.8
361.2
397.8
430.7
461.8
491.9
522.9
547.3
193.8
1863
201 .4
207.9
212.6
217.3
221.1
225 .8
229.6
232.4
237.1
238.0
238.0
254.0
2662
279.4
291.6
302.9
3i5.1

REPORT PAGE NU. 3

CAPACITY(P.S.1.0%

BOTIOM HOLE TEMP.S

LABELED
POINIS

a3 O LN —

INCREMENTAL READINGS

T + DT/DTL

3.333
2.167
1.778
1.583
1.4671
1.389
1333
1.292
1,259

. 241

39.000
20.000
13.667
10.500
8.600
7.333

JOHNSTON

4700  DEPTH: 5553 FT.
17 PAGE 1 OF 2
PRESSURE  GIVEN  COMPUTED
(P.S.1.) TIME TIME
2797.0
109.2
136.5 10 7
547.3 30 29
193.8
238.0 30 31
679 .9 60 62
279740
LUG PW — PF COMMENTS
(P.S.T.)
HYDROSTATIC MUD
INITIAL FLOW(1)
INITIAL FLOW(2)
STARTED SHUT-IN
0.523 771
0.336 134.4
0.250 183.3
0.200 224.7
0.166 261.3
0. 143 294.3
0.125 325.3
0. 11} 355 .4
0.100 386.4
0.094 410.8  INITIAL SHUT-IN
FINAL FLOW(1)
FINAL FLOW(2)
STARTED SHUT-IN
1591 16.0
1.301 28.2
1.136 41.4
1.021 53.6
0.934 64.9
0.86b 77.1

FIELD REPORT NO.

12179C

P-0014712




LABEL DELTA PRESSURE
PULNT  TIME (P.SaIW)

REPORT PAGE NO.

325.5
336.7
347.1

356.5

376.2
394, 1
411.0
427,9
443.9
458 .9
468.3
482.5
495 .6
508 .8
539.8
569 .9
598. 1
625.3
651.7
676.1
679.9

2797.0

4

JOHNSTON

Schiumberger

i+ DI/DT

6.429
5.750
5.222
4.800
4.167
3.714
3.375
3. 111
2.900
2.727
2.583
2.462
2.357
2.267
2.086
1.950
1844
1.760
1.691
1.633
1.613

LUG

0.808
0.760
0.718
0.681
0.620
0.570
0.528
0.493
0.462
0.436
0.412
0.391
0.372
0.35
0.319
O‘ 290
0.2606
0.246
0.228
0.213
00208

PAGE 2 OF 2

pil - PF COMMENTS

(P.S.T.)

87.4
08.7
109, 1
118.5
138.2
156, 1
173.0
189.9
205.9
220.9
230.3
244 .4
257.6
270.7
301.8
331.9
360. 1
387.3
413.6
438, 1

441.8 FINAL SHUT-IN
HYDROSTATIC MUD

FIELD REPORT NO.

12179C

P-0014713
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g T SRVOICE :
BJ- H lnc. 3 7 N ?ama-.a 5T HOUSTON, TEXA 2 2 q 7 2

ONE OF THE HUGHES TOOL COMPANIES - TEANS: PArAE N0 STONNT ON AEQUEST ONLY i
i T F LT UDE N LT L é;’:n—;fc‘—
P.O. BOX 2250 LONG BEACH, CALIFORNIA 90801 /f—/a?—'f.s NO S 1 3965

= A 0D Y. = |DIST. NO_ gw [ OLD

|37 .08 = &1 /1 4% S oistricr YO gﬁ;\‘.” | 01— 3& C ] WEL I._._) ekt @'

f ‘ ~a ) : WELL -
customen. Jue 2 Fh flone s oo AT Krescoedces Ce |is F=2 & Jeess

\DDRESS 90 £ R s Ad LAy FARISH C_, -"*a-t‘)-" ./ [STATE /4, r
7 :

S /‘7/ G \"\\e__ ‘T.LSTATE /H 7‘ lzm _.";‘] 7o/ RAME D-—'-\[, Crc’.k;t: K

7
&
+~
Wi

AUTHORIZED WELL

. 8Y f“\\l\ -DAA-" '\"'\'(LLMAAJ OWNER S\w-i_’, |

e TOMER I BULK OR N TICKET NO. CODE AXABLE

(S e /T RO L e e
0 X

(2 b 20E
NORTH AMERICAN RESOURCES CO LI el

SALESMAN _— St —
g 40 E. BROADWAY numser (DO 9% | T e
| BUTTE MT 59701 FUMPING EQUIPMENT [ TIME (A OR | DATE
\ A TRUCK CALLED T e Jhe
S STAGE NO TYPE - , WORKING — .- = S > . - - -
Jos® HC| -HCLHE Aod DEFUN® 5 3é& 2 er|ammiveDaT jos 2 Zica F e B ki S
| 1 | 2 3 [a 7 ; 2 e = . Ll
JsunFACED |NTE='.MEDIATEE] \PRODUCTIOND"RE\AED\ALE START OPERATION S 910,V 'CunltZ2 ool
TAL SALS. | - tr o i - i
| size noLe DEPTH FT.| FINISH OPERATION 00N C ol «. =2
‘ | B srn St 15,5 ocertn =+ | TIME RELEASED i3, 7. ¢ Pl RiIL224 § )
|TOTAL WEA3 DEPTH | SIZE & WT. DRILL g A MILES FROM : I TOTALS
o © 7| 3iPe 0a TUBING ,.13/‘0 DEPTH FT.|sTATION TO WELL ] 5 | EmPLOYEES __—3
D \1‘7’ 3 oy [CIWVETEUSE  { LS et Nl CEMENT DATA surk (] SACKS ]
=< | | I
OTHER EQUIPMENT (UNLI)NUMBEHS) SACKS BRAND TYPE | % GEL | ADMIXES i
< a9 -~ i/ I |
SR+ 3952 %., | | _ |
; : [ ™
2 | £
A LEAD WEIGHT VOLUME /[~ 2 o
| YO SLURRY: LBS/GAL L3S/CU. Flens Py s B
W TAIL WEIGHT VOLUME [&33 T 33 v
K SLURRY: LBS/GAL LBS/CU. {¥N B ; 3353
. == [roTAat S T4
s | L/ TOTAL PIECES OF BJ EQUIPMENT USED i ol % OF \ 01l orsruacET Ja e
/ CONTRACT CONDITIONS: (This contract must be signed before the job is commenced or merchandise is detivered) E

The undersigned is authorized to execute this contract as an agent of the customer. As such, the undersigned agrees and ackmrowledages that this Conrtrads
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NORTH AMERICAN RESOURCES COMPANY
GENERAL OFFICES: 40 EAST BROADWAY, BUTTE, MONTANA 59701
TELEPHONE 406 / 723-5421

September 15, 1983

BT 75
/Y M “ ."':‘\‘
Board of 0il and Gas Conservation ﬁ_:;\‘" 4‘ (-L\..::.\‘
of the State of Montana EQ SEP 1983 =3,
2535 St. Johns Avenue tm RECEIVEDR
Billings, Montana 59102 Pa‘;rfwxmwsrmm [
— WL & GAS LU, WUV 1

SIATE OF MONT. &

0
s BILLNGS O3
Rey'Croft 7-32=65-21E xf, thff

Dear Sir:

Enclosed please find the Intention to Shoot, Acidize,
or Cement and also the Subsequent Report of Shooting,
Acidizing, Cementing for the above mentioned well.

If anything further is needed, please notify this

office.
Sincerely,
/f«q bor (dllin
Darlene Allen
Secretary
da
Enclosures
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APRIL 28, 1990

MONTANA POWER COMPANY
40 EAST BROADWAY
BUTTE, MT 59701

ATTN: MR. PAT CALLAHAN, MANAGER
EXPLORATION & DEVELOPMENT

RE: CROFT 16-32 WELL
SECTION 32-6S-21E
CARBON COUNTY, MONTANA

DEAR MR. CALLAHAN:

IT WAS GOOD TO VISIT WITH YOU AND I ALSO ENJOYED THE NOON LUNCH.
T HAVE BEEN THINKING ABOUT THE BUDGET THAT YOU HAVE TO WORK WITH.
MAYBE WE CAN HELP YOU OUT BY TAKING PART PAYMENTS ON THE CROFT
16-32 WELL, WHEREBY MONTANA POWER COMPANY WOULD PAY $133,000.00
THE FIRST YEAR AND $100,000.00 THE SECOND AND THIRD YEAR,PAYABLE
ON JUNE 1ST OF EACH YEAR.

THE OFFER IS FOR 200 ACRES, MORE OR LESS, IN THE SEi AND SE%/NEL,
CONTAININGC THE FIRST, SECOND AND THIRD FRONTIER FORMATIONS ONLY.
THIS PERTAINS TO THE 12.5% ROYALTY OWNED BY US AND FOUR OTHER
PARTIES.

ALSO WE REQUEST THAT YOU RELEASE THE THREE LEASES HELD BY MONTANA
POWER COMPANY THAT BELONG TO TOM & JENETTE CROFT & JOE & MARION
ALBERI; THAT YOU PLUG THE CROFT 7-32 WELL LOCATED IN THE SWi OF THE
NE} OF SECTION 32-6S-21E BY CEMENTING OFF ALL OPEN PERFERATIONS

AND CASING THAT YOU THINK MIGHT BE SPLIT AND THAT YOU CLEAN &
RESEED THE LOCATION.

RESPECTFULLY SUBMITTED,

- -y
¢ d
LAt ﬁ;’1ﬁ7;f

TOM CROFT
TC e

CC: JOE ALBERI
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JOHNSTON

PRESSURE
LOG

Field Report No._ 72729 &

Instrument: B
Number_ /= 252

Capacity_£729 _ ps.i.

Depth S55.3 ft.

*a continuous tracing of the original chart
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