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CORE LABORATORIES-CANADA LTD.

Page 7 of 12

File 7004-3241

Company UNION OIL COMPANY OF CANADA LIMITED Formation QLD FORT SAND - CAMBRIAN

Field COLEVILLE AREA Province N.W.T.

Identification of Samples

Sample

Number Depth Well

c-2 3040 Union Mobil Coleville D-45
72 3213 Union Mobil Coleville D-45
75 i 3216 Union Mobil Coleville D-45

76 3217 Union Mohbil Coleville D-45



CORE LABORATORIES—~CANADA LTD.

Page 8 of 12

File 7004-3241

Company UNICN OIL COMPANY OF CANADA LIMITED Formation OLD FORT SAND - CAMBRIAN

Field COLEVILLE AREA Province N.W.T.

Mercury Injection Data

Sample Number c-2 72 75 76
Porosity, Per cent 12.4 12.6 13.2 12.1
Permeability, Millidarcys -0.01 14.20 10.10 9.23
Pressure, Psia Wetting Phase Saturation, Per Cent Pore Volume
1 100.0 100.0 100.0 100.0
2 100.0 99.8 29.9 99.9
4 99.8 97.7 99.6 99.4
8 89.7 85.3 99.5 98.6
14 99.7 71.5 99.2 23.1
25 98.9 50.9 94.0 63.3
50 98.6 47.1 . 82.1 57.6
100 97.6 33.2 51.5 39.6
200 95.7 20.6 30.9 24.3
400 89,2 9.9 17.1 12.8

800 69.9 3.5 10.2 6.8
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CORE LLABORATORIES - CANADA LTD. Page of

Petrolenm Reservoir Engineering Fitle __7004-3241

CALGARY B, ALBERTA, CANADA

Union Cil

S

Company __Company of Canada Limited Formation___©1d@ Fort Sand - Cambrian
Well _Union Mobil Coleville D-45 Field Coleville Area
Location__ ©7° 14' 08.57" N, LAT. Province N.W.T.
125° 09' 20.87" W. LONG. Sample lic. C~2
Porosity % 12.4
Permeability Md. ~0.01
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CORE LABORATORIES - CANADA LTD. Page 10 of 12

Petroleum Reservoir Engineering File _1004-3241

CALGARY 9, ALBERTA, CANADA

Union 0il
Company Company of Canada Limited Formation___01d Fort Sand - Cambrian
well _Union Mobil Coleville D-45 Field Coleville Ares
Location__67° 14' 08.57" M. LAT. Province N.W.T,
125° 09' 20.87" W. LONG. Sample No. 72
Porosity % 12.6
Permeability Md. 14.90
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7004-3241

Page
File

CORE LABORATORIES - CANADA LTD.
Petroleum Reservoir Engineering
CALGARY 9. ALBERTA., CANADA

Union 0il

0ld Fort Sand - Cambrian
Coleville Area

N.W.T.

Formation
Field

Conpany of Canada Limited

Company

Union Mobhil'Coleville D-45

Well

Province

14' 08.57" N. Lat.
09’

67°
125°

Location

75

Sanple No,

20.87" W. Long.

13,2

Permeability Md. 10.10

Porosity %
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CORE LABORATORIES - CANADA LTD. Page 12 _ of 12
Petroleum Reservoir Engineering File __7004-3241

CALGARY B, ALBERTA, CANADA

Union 0il
Company __Company of Canada Limited

Formation 0ld Fort Sand ~ Cambrian

Wwell  Union Mobil -Coleville D-45 Field Coleville Area
Location 67° 14' 08.57" N. Lat. Province N.W.T.
125° 09' 20.87" W. Long. Sample No. 76
Porosity % 12.1
Permeability Md. 9.23
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UNION OIL COMPANY OF CANADA LIMITED

UNION IOL STOPOVER K—44
WILDCAYT — STOPOVER
NORTHWEST TERRITORIES

CORE LABORATORIES - CANADA LTD.
Petroleum Réservoir Brigineering
CALGARY - EDMONTON . REGINA
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April 8, 1975

REPORT
ON THE

DRILLING AND ABANDONMENT

OF

UNION TMP, STOPOVER K-44

N,T.S5. 96-0-12, GRID CORNER

UNIT K, SECTION 44

Reported By:

K. A, Jasinski
Drilling Foreman



WELL HISTORY REPORTS

SECTION T  SUMMARY OF WELL DATA

(a)
(b
(c)

@

(e)

(k)
(1)
(m}
(n)
(o)
(r)

(Q)

Well name and number: Union Imp. Stopover K-44
Permittee: Imperial 0il Enterprises Ltd.
Operator: Union 0il Company of Canada Limited

P. 0. Box 999
Calgary, Alberta

Location: K-~44 - 67°40'N, 123°30'W
NTS 96-0-12

Co-ordinates: Latitude - 67°33'31" N
Longitude- 123°38'32" W
Unique Well Identifier - 300K446740123300
Universal Well Location Reference - 67.52527 N
123.64222 W
Permit No: 6573

Drilling Contractor: Tri City Drilling Rig #2
Unit U~34 Trailer Rig w/97' mast

:‘Iillillé _‘"_‘;*ilf"_‘ff';‘ MA o 784 Netnher 15, 1974

Classification: N.F.W. (New Field Wildcat)

Elevation: Ground 1192'
Kelly Bushing 1204'

Date Spudded: 4:30 PM February 15, 1875

Date Completed Drilling: March 22, 1975

Total Depth & Plugged Back Total Depth: 3092', surface

Well Status: Dry Hole - Abandoned

Rig Release Date: 5:00 P.M. March 24, 1975

Hole Sizes to Total Depth: 174" - Surface to 50
123" - 50' - 446!

8%" -  446' - 2460'
6%" - 2460' -~ 3092'

Casing Sizes and Setting Depths: 13-3/8 0.D. 54.5# K~55 Landed @ 50'
9-5/8"0,D. 40# XK-55 " @ 440"
" 0.D. 23# N-80 " @ 2442



(r) Land Use Permit: N74A904

(s) Water Authorization: - N7A3-0257

Latitude - 67933' N
Longitude - 123 37' W

(t) Water Source Analysis: ATTACHED

SECTION II - GEOLOGICAL SUMMARY

(a) TFormation Tops:

Marker Top Subsea
Saline River 1846 - 642
Saline River Salt 2130 - 926
Mount Cap 2306 -1102
Basal Mount Cap Sandstone 2686 -1482
0l1d Fort Island 2730 -1526
Proterozoic 2847 -1643
Total Depth 3092 -1888

(b) Cored Intervals:
#1  2750' - 2780"'
#2 2780' - 2810
#3 2810' - 2840'

{c) Core Description: ATTACHED

SECTION II11 - ENGENEERING SUMMARY

(a) Report of Drill Stem Tests: (CHARTS ATTACHED)

DST #1 - By Johnston in 0ld Fort Island Sand,
Interval 2724' - 2840' w/5%" 0.D. packer
%" §.5. choke, 10 min, Pre Flow, I.5.I, - 60 min.
T.0, = 120 min. commencing @ 4:50 PM F.S5.I. - 120 min,
G.I.A.P., followed by fair air blow, slowly decreasing
throughout test to week air blow at end of test.
3%" D.P. recovery - 2550' of salt water (PPMCl - 11,540)
Samples - 3 - 1 qt. samples, 1 - 1 gt sample system mud,
I.H.S.P, - 1264, F,H.S.P, - 1264, I.F.P. - 285', F,F.P. - 1182,
I.S.1.P. - 1254, ¥,S,I.P. - 1264

(b)Y Casing Record

(1) Conductor:

13-3/8" 0.D. 54.5%# K-55 set @ 50
Cemented w/46 sx 1:1 Calseal + Oilwell cement.



(2) Surface Casing

Ran 11 jts. 9-5/8" 0.D, 40# 8RTH K-55 Class A casing set @ 440'
Total tally - 440.06., Net Tally - 429.06', Ground Elevation [192'
K.B. elevation 1204'. Ran 1 centralizer on bottom 40', w/Baker
Float Collar and Texas Shoe. D.V. Tool @ 85' from surface.
Cemented by Dowell w/250 sx Oilwell + 3% CaCly on first stage.
Pumped 410 sx Oilwell + 3% CaCl, on second stage down annulus
while adding 55 sx L.C.M. during cementing.

(3) 1Intermediate:

Ran 63 jts 7" 0.D. 23# 8RTH N~-80 Class A

Casing set @ 2442', Total tally 2443.79'

Net Tally - 2429,79. Ground elevation 1192' K.B. elevation 12047,
Float shoe and float collar - Baker, Cleaned to bottom

w/air and foam. Cemented by Dowell w/250 sx oilwell cement,

Plug down @ 10:40 P,M. March 16, 1975

{(c) Bit Record

Depth Bit Cond.
No. Size  Type Out Footage Hrs. TBG WOB RPM
1B 12%" D-TJ 30 30 4 Drill Rat Hole
2B 17%"  H-7JP 40 40 10 5~4-1 4 75
3B 17%"  S-88P 50 10 2 6-3-1 4 75
4B 12%" s-88p 439 389 35 5-7-1 6/10 80
58 12%" s-88P 478 40 2% 3-4-1 10/ 80
RR1B 123"  D-TJ Clean out to top of fish
6B 12%"  5-88P Clean out to top of fish
1 8%" S-86P 902 424 36 2-8-1 8/10 70
2 8%" S-88P 1166 264 35 1-6-1 10 70
3 8%" S-88P 1400 267 35-3/4 2-6-1 10 70
4 8%" 338 1481 81 10 1-3-1 10 70
5 8%" M-88P 1544 63 15% 1-4-1 8/10 70
6 8%" 3J5-P 1633 89 23% 2-4-1  10/20 70
7 8% S-88P 2028 395 30-3/4 7-8-1 20 65/70
8 85" S-88P 2460 432 21% 6-8-1 20 70
9 6%" S-88F 2750 290 24 1-2-1 8/10 70
10 6-7/32" 2840 90 7% Good 8/10 70
11 6%" 5-88F 2960 120 14% 7-8-1 20 70
12 6%" S-88F 3055 95 13% 6=8-1 20 70
13 6%" F-4RR 3092 37 4-3/4 2-1-1 20 70

{(d) Mud Report

Type and amount used -~ Gel Polymer

Gel 12,800 Kelzan - 900' Caustic 150#

Hole drilled w/air and foam - surface to 2460'

Mud drilled from 2460' - 3092' (T.D.)

Full tamk volume on standby at all times while air drilling



{(e) Deviation Record

DEPTH ANGLE® DEPTH ANGLE®
80 1/2 1320 1
170 1/2 1440 1-3/4
263 1 1530 1-1/4
320 1 1690 1-1/2
380 1/2 1910 1
505 1/2 2260 1
720 1/4 2611 1-1/4
852 2 2960 1/2
880 2
946 1-1/4
1040 1-1/4
1135 1-1/4
1259 2

(f) Abandonment Plugs:

P&A #1  3092' - 2700' by Dowell w/125 sx oilwell cement
Plug in place @ 9:45 PM

P&A #2 2500" - 2350" by Dowell w/40 sx oilwell cement +
3% CaCly,.  Plug down @ 10:30 FPM. W,0.C. Felt
for plug #2 @ 5:00 A.M. @ 2380°.

(g) Lost Circulation Zones:

Surface Hole:

(1) Gravel section 70' - 110' casing badly unable to stabilize
Ran Plug #1 by Dowell w/66 sx 1:1 Oilwell + CA/seal cement.
Plug in place @ 6:05 AM,

{2) Ran in to 80' no trace of cement to 110’
Ran Plug #2 by Dowell from 60'w/130 sx cement = 8% NaCl
Plug down @ 4:30 PM W.0.C. 3 hours.

(3) Ran in dropped Plug #3 by Dowell frame 60' w/150 sx + 8% NaCl.
Plug down 7:;35 PM February 8, 1975 W.0.C, 3 hours.

(4) Ran Plug #4 by Dowell from 60' w/50 sx cement + 10% Gel.,
Plug down @ 10:05 PM, February 18, 1975. W.0,C. 10 hours.

(5) Ran in cleaned out plugs from 60' « 85' and cleaned hole to 14GCT,
Hole sloughing.

(6) Ran Plug #5 by Dowell @ 140' W/90 sx Oilwell + 8% NaCl.
Plug down @ 12:15 PM. February 19, 1975. W.0.C. 4 hours.
Ran in drilied out cement to 135'. Had stringers of shale and
gravel to 170'. Good foam returns to 269'.



(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(7)

(18)

(19)

(20)

(21

-5 -

Drilled to 330" w/stiff foam. Hole making water approx.
50/60 Bbls per hour Drilled to 421', From 421' to 439" drilled
in 5 min. Lost returns. Hole sloughing, unable to stabilize,

Ran Plug #6 @ 429" w/50 sx Oilwell + 3% CaCly. Plug down @
11:45 AM. February 21, 1975. W.0.C. Ramn in to drill out. No
indication of plug and hole sloughing.

Ran in open end and ran Plug #7 @ 408' w/80 sx Oilwell cement
+ 3% CaCl2., Plug down @ 9:00 PM. W.0.C. Ran in w/no cement
to 414'. Hole sloughing and stuck pipe @ 374', worked free.
Pulled to 250' and stuck pipe. Unable to free same,

Backed off pipe leaving 2 D.C, in hole from 190 - 250'.

Ran in to 73' and tried to fill hole w/mud. Pumped 340 bbls
away and no returns,

Rig up and run diesel gel Plugs #1, #2, #3, & #4 @ 30'
intervals.

Cleaned out to 184', Ran Plug #8 by Dowell w/100 sx cement
+ 3% CaCls. Plug down @ 9:25 A.M. February 23, 1975

Ran Plug #9 by Dowell @ 110' w/50 sx cement + 3% CaCls.
Plug down @ 4:30 PM February 23, 1975.

Drill out cement from 70" - 201l'., Circ, top of fish
Cement good.

Wash over fish and dropped same to bottom, Ran in w/ overshot
and retrieved fish,

Ran in open end to 425', Ran B.,J. chemical Plug #1 w/50 sx
cement and D-31, R~5 4+ A-2 added. Plug down @ 4:30 P.M.
W.0.C. 4 hours. Feel for plug. No plug.

Ran diesel gel plug #5 by Dowell w/15 sx cement + 5 bbls d.esel,
plug in place @ 9:30 P.M. @ 425', Hole sloughing. Cleaned to
430" still sloughing badly.

Run in and started cleaning hole from 75' - 415'. Pulled up
to 347' and dropped diesel - gel plug #6 w/l5 sx gel _

5 bbls diesel. Plug in place @ 12:00 Noon,

Followed w/plug #10 @ 347' w/30 sx cement + 3% CaCl, + 40#
Kwik Seal added. Plug in place @ 2:00 P,M. W.0.C. 5 hr.

Ran in, no plugs to 408'. Pulled up to 350' and dropped 40 sx
sand plug., Wait 1/2 hour and tagged sand fill @ 423',

Ran Plug #7 diesel gel @ 380' w/15 sx gel + 5 bbls diesel.
Plug in place @ 12:40 A,M. TFollowed by Plug #12 w/20 sx 1:1
cement + Cal Seal, Plug in place @ 1:15 A,M. Fel' for plug
to 425", No plug.



(22)

(23)

(24)

(25)

(26)

(27)

8%" Hole:

(1)

(2)
(3

(4)
(3)

(6)

-6 -

Run in and pushed ahead gunny sacks to 390'.

Ran Plug #13 @ 385' by Dowell w/ 15 sx 1:1 cement and Cal Seal.
Plug down @ 9:00 A.M, No plug. Ran plug #14 by Dowell @ 414'
w/20 sx 1:1 cement + Cal Seal. Plug down @ 11:30 A.M. ©No Plug.

Ran in and run diesel gel Plug #8 by Dowell from 200' w/15 sx
gel + 5 bbls diesel. Plug in place @ 2:15 A.M. Followed by
Plug #15 w/20 sx cement, 1:1 and Cal Seal. Plug down @ 2:30 AM
No plug. Ran Plug #16 by Dowell @ 415' w/20 sx 1:1 cement and
Cal Seal., Plug down @ 11:30 A.M, W.0.C, 4 hours. Plug #16 @
185'.

Ran diesel gel plug #9 @ 185' by Dowell w/15 sx gel + 5 bbls
diesel. Plug in place @ 6:05 A,M. March 2, 1975. Followed
by Plug #17 w/10 sx 1:1 cement and Cal Seal. Plug down @
6:15 PM. Found plug @ 175"

Ran Plug #18 by Dowell @ 175'. w/130 sx cement + 3% CaCl,.
Plug down @ 8:45 P,M, March 2, 1975. Felt plug @ 88',
Ran Plug #19 @ 88' by Dowell w/60 sx cement + 3% CaClg.
Plug down @ 5:30 A.M. March 2, 1975, W.0.C.

Cleaned to 446'. Ran Plug #1 by Nowsco & Dowell w/20 bbls
water w/2% bbls Silicate Soda 41 Baume + 3% sx of 21=0-0
Fertilizer added. Plug down @ 8:45 PM. Followed by Plug #2
as above, Plug down @ 9:30 P.M. Cleaned out w/good returns
to 438'. Lost returns from 438' 478'.

Rigged up and ran 9-5/8" casing set @ 440',

440' -~ 630' good foam returns
480"

630" - Lost all returns
630’

1
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2460' - No returns to surface. Hole standing water
to approximate 200" level.

Ran 7" casing @ 2442'

2460" - 2715' - Drilled w/ air and foam with good returns.
Changed over to mud @ 2715'

2715' - 3092' -~ Mud drilled with good returns.

(h) Report of Well Kicks & Blowouts: None
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CORE LABORATORIES - CANADA LTD.

Petroleum Reservoir Engineering
CALGARY ALBERTA

Plastic WATER ANALYSIS 7021-5330
b TR Union 0il Campany Of Canada Limited lof 1l
o/ 33" u& WL OFERATOR FAGK
123° 20' 16w80 W.L. Union Imp Stopover KEGé 1178"
LOCW“ WELL OR SAMPLE LOCATION NAME e LV, GHD, KELEV.

Stopover Area, Northwest Territories

FIELD OR AREA

POOL OR ZONK

SAMPELERN

TEeT TYPE & NO,

Depth 480' - Water from blooie line before returns were lost

TEST RECOVERY

@ oF

POINT OF SAMPLE

AMT, & TYPFE CUBHION MUD AESETIVITY

! PUMPING FLOWING GAS LIFT SWABR
l
I l WATER BBLS/D. OIL BBLS/D. GAS MFLC/D.
l EFARATOR RESERVOIR CONTAI;IO;R OF CONTAIN?R OF l I SEFARATOR I
l * - ! WHEM SAMPLED WHEN RECE)VED ! ‘ l
I_ —_ — — — — - PRESSURES,PSIG o e o — o o mr e e ._I L. ——TEMPERATURES, °F _ __ l
March 18/75 March 24/75 GEl
DATE BAMPLED {D/M/¥} DATE RECRIVED (D/M/Y} DATE ANALYSED (O/Mm/Y) ANALYST REMARNKSE
LON MG/L MG%% MEQ/L iON MG/L MG % MEQ/L TOTAL SOLIDS MG/L
NatK 53 9.9 2.3 1¢ 13| 3.5 0.5
BY EVAFPORATION @ ||o°|: BY EVAPOMATION # llDoc
K 8r
Ca I
921 17.1 4.6 538
AT (BHITION CALCULATED
M, HCO
’ 5| 1.0]  0.4] ] 3 205 38.1| 3.4
. 5%4 164 30.5 3.4
= 03 0] 0.0 0.0| _1.0006 esocr 1.3315 @ 25°C
SPECIFIC GRAVITY RMEFRACTIVE INODEX
F TRACE o ol 0.0 0.0
HaS NOT TETECTED 7.8 14.5 @ 250¢
PH mEsisTIVITY [OHM/mETERS)
LOGARITHMIC PATTERN MEQ PER LITER
3
E’ i L H . 2 g §- g
Na { Cl
Co \ HCO4
N
Mg / S0,
Fe / CO4
FEURRES  NaCl equiv 307
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CORE LABORATORIES - CANADA LTD.
Petroleum Reservoir Engineering
CALGARY ALBERTA

7012-5310
~ Union 0il Company of Canada Limited 1l of 3
67': 401 II_L. OPERATGR FACE
123° 30' W.L. Union IOL Stopover K-44 1204'
Stopover Area, Northwest Territories 0ld Fort Island
DST #1 2550"' Salt Water
TEET T'YFrE & NGO, TEST RECOVERY
Top of Tool @ oF
POINT OF gAMPLE AMT. & TYPE CUSHION MUbD RESISTIVITY
I I PUMPING FLOWING GAS LIET SWAS
| 2724 - 2840' |
| WATER BBLS/D. OIL BBLS/D. GAS MEC/D.
@ CF @ oF | ]
SKPAMATOR NREAERVOIR w:::::l:::‘a wn:zﬂ::éﬂ‘f:‘n ; [ SEPARATOR '
L. . _ _ . _ __ PRESSURAES,PSIG — o — — — — . — _— — _JL _remreratumes s _ |
March 20/75 March 31/75 April 3/75 B.G.
DATE sAMPLED {O/M/¥Y] DATE mECEIVED {D/M/Y] DATE anaLvikD {D/m/v]} AMNALYSET REMARKE

MICRO BENZENE-TOLUEME ANALYSIS

Benzene <0.5 ppm

Toluene <0.5 ppm



CORE LABORATORIES - CANADA LTD.
Petroleum Reservoir Engineering
CALGARY ALBERTA

N
L

Plastic WATER ANALYSIS 7012-5310
Union 0il Company of Canada Limited 2 of 3
6/7° 40" 1. L. ﬂP.IIIAYOI rFAGE
123° 30' W.L. Union IOL StOpOVEI' K-44 1204

Stopover Area, Northwest Territories

0ld Fort Island

FIELD DR ARKA

FOOQL OR ZONKE

SAMPLER

of

DST #1 2550' Salt Water
TREY TYPE & NO, TEST RECOVERY
Top of Tool @
I ‘ POINT OF SAMPLE AMT, B TYPE CUBSHION MUD RESISTIVIYY
PUMPING FLOWING GAS LIFT SWAB
| 2724" - 2840" | =
| | WATER BBLS/D. OIL BBLS/D. GAS MFC/D.
TEST INTERVALS OR PERFS.
® __oF @ __°F | |
seranatEn REsEmvem wHEN SAMPLED wean wrciven 1 1T
L - - _ _ . _ PRESSURES, PSIG . — — — — o o [ — _J L.. —_TEMPERATURES, °F _ ..
March 20/75 March 26/75  ZApril 4/75 L.S.

DATE SAMPLED (D/M/Y) DATE RECEIVED (O/M/Y] DATE ANALYSED (Djwm/vY} ANALYSY

MEMARKSE

10N MG/L MG% MEQ/L ION MG/L MG % MEQ/L TOTAL SOLIDS MG/L
Nat 9738 34.5| 423.6] |“ 16269 57.6{ 458.9
K Br BY EVAPORATION ® |I0°c nY EVAPORATICON @ |lo°c
Ca 786 2.8 39.2| {! 28231
Mo 245 0.9 20.1| P95 195 0.7 3.2
Ba 80, 998 3.5 20.8
sr cog o] 0.0 0.0| 1.0230 400 -3377 @ 21°C
Fe PRESENT OH 0 0.0 0.0
HaS NOT DETE{TED 7.9 0.205 ® 250¢
pH RESISTIVITY [OHM/mETERS)
LOGARITHMIC PATTERN MEQ PER LITER
! i : . : 3
Ne - - . - - . , [}
___,...—""l""
\.' ™~ .-n-r""’-—J—‘
- < N HCO,
\\ \\“'n.
Mg ~ ] so,
~\~"'"--...__ ',-f””
Fa COG
REMARKS

NaCl equiv 27795



CORE LABORATORIES - CANADA LTD.
Petroleumn Reservoir Engineering
CALGARY ALBERTA

W |
RRELRS
,- ) 'f‘ql

Plastic

WATER ANALYSIS 701.2-5310
Union 0il Campany of Canada Limited 3 of 3
o/ AU Jd.L. OFENATOR PaLE
123° 30' W.IL. Union IOL Stopover K-44 1204°

Stopover Area, Northwest Territories 0ld Fort Island

FILLD O/ AMEA rOOL OR IONK

SAMPLER

TEEY TY MR -3 NO, TEST RECOVERY

Drilling Mud - Make up Water

® oF

POINT OF SAMPFLE AMT. & TYPE CUSHION

MUD RESISTIVITY

PUMPING FLOWING GAS LIFT SWASB
| 2724' - 2840" |
l J WATER 8BLS/D. OIL BBLS/D. GAS MFC/D.
l @ oF @ °F | I [
. IlPAnnrrau KESERVOIR ':::1;::::‘0 *“izn:::::f:‘n b SEFARATOR \
L - — o — PRESSURES, PSIG — . _ —— __ _ - _ _ — b _tewreraTtumes.°r_ _ |
March 20/75 March 26/75 April 4/75 L.S.
DATE sAMPLED {D/M/¥] DATE REKCEIVED [B/M/¥]| DATE ANALYSED [B/Mm/¥) ANALYST REMARKSE
10N MG/L MG% MEQ/L 1ON MG/L MG% MEQ/I. TOTAL SOLIDS MG/L
M 883 28.0( 38.4| (¢ 435/ 13.8| 12.3
< ar BY EVAPSRATION @ 1107¢ BY EVAPORATION @ {s07c
ce 59 i.9 3.0 [ 3158
Mg 15 0.5 1.3 | O3 1469 46.5 24.1
Ba 80, 286 9.0 6.0
Sr COg 10 0.3 0.3 1.0024 ® 609F _4 3312 @ 23°C
Fe PRESENT OH 0 0.0 0.0
H2® NPT DETECTED 8.50 2.35 @ 289C
pH MESISTIVITY [OHM/METERS])
LOGARITHMIC PATTERN MEQ PER LITER
E § 2 H - : 3 g E
Na q ct
~!] \
Cs -‘\ /> HCOB
\ 1
Mg SO
> 4
//
Fe . C03
REMARKS NaCl equiv 1957



* )} CORE LABORATORIES — CANADA LTD. —D.—\-m.l
((XO ME[L%: WATER QUALITY STUDY m&m
Union Oil Company of Canada Limited 7044-5161

Company File No,

Union Imp Stopover K-44 PAGE, lofl

Location
Sampled From . SoUXrce Water

Date Sampled Date Receiveq MArch 24, 1975 . Analyzed April 1, 1975
Appearance Yellow with flaky brown suspended solids
ANALYSIS
ph . 8.1
Color 250 Platinum Cobalt Color Units
Turbidity 8.8 Turbidity Units
Specific Conductance 446 umhos/cm @ 24°C
Total Alkalinity as CalO3 216 mg/liter
Total Hardness as CaCO3 219 mg/liter
Chloride 19 mg/liter
Sulphate 64 mg/liter
. Iron _ 8.9 mg/liter
Nitrate as NO3 1.59 mg/liter
Nitrite as NO2 . <0.01 mg/liter

Total Soluble Phosphate 0.15 my/liter



CORE LABORATORIES - CANADA LTD.

Petroleum Reservoir Engineering
CALGARY ALBERTA

Plastic WATER ANALYSIS 7021-5504
CONTAINER IDENTITY LABORATORY NUMBER
Union 0il Campany of Canada Limited lof 1
Union Imp Stopover K-44
LOCATION WELL OR SAMPLE LOCATION NAME Wh ELEV, GRD, ELEV.

Stopover Area, Northwest Territories

FIELD OR ARE S

FOOL OR ZONE

BAMPLER

TEST TYPE

& NC,

TEST RECOVERY

Water after drilling cperations campleted

@ ofF
POINT OF samiLE AMT, & TYPE CUSHION MUD RESISATIVITY
| | PUMPING FLOWING GAS LIFT SWAB
| ] WATER BBLS/D. OiL BBLS/D. GAS MFC/D.
TEST INTERVALS OR PERFS,
@ of @ _°F || !
SEPARATOR RESERVOIR CONTAINER CONTAINER SEPARATOR
WHERN SAMPLED WHEN RECEIVED l ' ‘
L. — — _ _ __ _ PRESSURES,PSIG — — — — e e em o — _— 4L _vemperaTumes.%F_ _ |
April 10/75 April 15/75 L.S.

DATE SAMPFLED {D/m/Y)

DATE RECEIVED (D/M/¥] DATE ANALYsED (B/m/Y}

ANALYSET

REMARKS

ION MG/L MG % MEQ/L 10N MG/L MG % MEQ/L TOTAL SOLIDS MG/L
Natk 28 4.7 1.2 19 3.2 0.5
K Br BY EVAPORATION @ IID°C WY EVAFORATION & I‘ODC.
Ce 119| 20.1 5.9 | | 591
Mo 5 0.9 0.4 | %3 386| 65.2 6.3
Ba S04 35 5.8 0.7
Sr CO5 0 0.0 0.0 1.0008 g 00 1.3322 @ 21°C
Fe PRESHENT OH 0 0.0 0.0

H2® NOT DETEQTED 8.15 12.4 g s0c

pH REBIITIVITY [OMM/METERS)
LOGARITHMIC PATTERN MEQ PER LITER
§' § 8 a 4 § §'
Na T - - . ~ - . : 5 Cl
/// ™
» N
Ca N p> HCO,
N Py

Mg SOa
Fe €Oy
IEMARKS

NaCl equiv

292



:Schlumbergers.

321-50TH AVENUE S.E. o« CALGARY, ALBERTA T2G 2B3 . PH. (4063) 2551151

DRILL STEM TEST SPECIAL DATA ANALYSIS

Union 0il Company of Canada limited  DST #1
Union IOL Stopover K-44 Unit Corner
123°38'32.00, 67°33'31.00 E10771
2724 - 2840°
March 20, 1975

April 10, 1975

Gentlemen:

The enclosed test appears to be a good mechanical drill stem test during which

the tools functioned properly, and the formation produced encugh reservoir fluid
for proper identification. Reservoir pressure drawdown was sufficient and adequate
shut-in build-ups occurred for reliable quantitative analysis.

1. Flow Rate: A flow rate of 209 bbls/day of water was noted during this test.

2. Reservoir Pressure: Extrapolation of the initial shut-in pressure build-up
indicates a maximum reservoir pressure of 1,253 psig at recorder depth,

Mechanical stabilization of the final shut-in pressure build-up indicates a maximum
reservoir pressure of 1,251 psig at recorder depth. The difference between the

initial and final shut-in pressure of 2 psi is imsignificant.

3. Permeability: The calculated transmissibility factor of 6,796.7 md.ft./cp.
indicates an average effective permegbility to water of 75.5 md. for the reported’
10 foot porous interval. The calculations were based on a slope of 5 psi/log
cycle obtained from the final shut-in build-up plot. It was assumed for these
calculations the product of the viscosity and formation volume factor to be 1.0,

4. Well Bore Damage: The calculated estimated damage ratio of 2.7 indicates
that minor well bore damage is present at the time and conditions of this test.
This value infers that the rate of production observed at the formation face
during this test may be increased 2.7 times if the well bore damage alone were
removed.

5. Radius of Investigation: The calculated radius of investigation of this t%st
is 712 feet based on an assumed porosity of 10.2%, compressibility of 33 X 10
vol/vol/p31, and other assumptions made in number 3 above,

6. General Comments: The formation exhibits the characteristics of relatively

good permeability effective to the reservoir fluid and minor well bore damage is
indicated. ©No unusual characteristics were noted from the analysis of the test

data presented.

Yours truly,

’ .} . -
T geiea Qf]/m?{éb@{: L)

B.C. Tanter/M.M. Anderson
Interpretation & Evaluation Department

MMA/ pym




JOHNSTON
Schiumberger.

321 - 50TH AVENUE S.E, . CALGARY, ALBERTA T2G 2B3 .

RESERVOIR DATA

WELL: UNI@N @WIL STwP@VER K-—-44 DST #I

FLAW RATE PRIGR To SHUT IN (BBLS/DAY)

FORMAT[@N VOLUME
AAHNER PLYT SL4F
VISCOSITY

NET THICKNESS
MAX RESERVUIR PR
FLOWING PRESSURE
FLew TIME
PRRASITY
COMPRESSIBILITY
WELL BYRE RADIUS
WELL ELEVATI®N
RECURDER DEPTH

TRANSMISSIBILITY
FLOW CAPACITY

AVERAGE EFF. PER
PRBDUCTIVITY IND

DAMAGE RATI®

FACTOR (VBL/VEL)
E (PSi/7LeG CYCLE)
(CP)
(FT)
ESSUKE (PSIG)
(PSIG)
(MIN)

(1/PS1)
(IN)

(FT)
(FT}

(MD-FT/CP)
(MD-FT)
MEABILITY (M)

EX (BBL/DAY/PSI)

FL&w WITH DAMAGE KHEMMVED (BBL/DAY)

PATENTIOMETRIC SURFACE (FT)

RADIUS @F INVESTIGATIAN  (FT)

COMPLETION « PRODUCTION . SECONDARY RECQOVERY « WORKOVER .

JOHNSTON TESTERS

A DIVISION OF SCHLUMBERGER CANADA LIMITED

PH, (403) 255-1151

209. 000
b. 000
5.
1.000
90.000
1253.0
1167.0
130.0
L 0.102
0.00000330|
3.94
1204.,0
2740.0

6796.68
6796 .68 |
75.52 %
|
|

6.332

FISHING « FORMATION EVALUATION




Schiumberger -

371-60TH AVENUE SE. + CALGARY, ALBERTA T2G 283 .« PH. (403) 255.1151

INPUT DATA FOR QIL RESERVOIR

Q = Flow rate (bbls./day)
B = TFormation volume factor (vel./vel.)
= MHorner Plot Slope (psi/log cycle)
Po = Original pressure, or maximum pressure (psig)
Pf = Flowine pressure (psig)
= Flow time (min.)
= Porosity
¢ = Compressibility (1/psi)
Ty = Well bore radius (in.)
WE = Well elevation (ft.)
RD = Recorder depth (ft.)

Transmissibility: %P_ - 162.6 QB

M
@ |

Flow Capacity: kh =
Permeability: ; _ kKh\ M
4 o] o
_ kh
Productivity Index: - J = 0.0009316 { 4
Damage Ratio: _ 0 theor Po - Pf
DR = = - 8
0 actual N <§og <,, KT 5 8€>

Flow with Damage Removed: = Q (DR)

Potentiometric Surface: 2,309 P, + WE - RD

T
Radius of Investigation: i = —\V/r576§0®P c

L
w

JOHNSTON TESTERS
A DIVISION OF SCHLUMBERGER CANADA LIMITED
COMPLETION » PROPUCTION . SECONDARY RECOVERY « WORKOVER . FISHING s FORMATION EVALUATION
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JT .| &E-458

JOHNSTON

Schlumbergerg

JOHNSTON TESTERS

A DLISION OF SCHLUMBERCER CANADA LIMITED
321 - 90th AVENUE S.E CALGARY, ALBERTA T2G 733

TEST DATA TOOL SEQUENCE
Type of Test Open hole, Bottom hole. Tool Length C.D.
Time Started in Hole 1400 Hrs.{ Tool Opened 1540 Hirs. P.0O. Sub .80
First Flow 10 Mird Initial Shut-In 60 Min. Jars 5.65
Second Flow 170 Min.] Secord Shut In Min. Il sub 65 1 )
Third Flow Min.| Final Shut In 120 Min. I{ MFE Tool 10.65
Pulled Locse @@ 2058 Hrs. | OQut of Hole 2230 Hrs. Bypass Tool 3.83
Wt. Set/on Packers 20, 000 # 1 Pulled Loose Wt. 4,000 # Recorder 4.40
Description of Blow During Test Strong air blow on preflow Safety Joint 1.75
and flow, decreasing to fair. 5.8. & Packer 7.56 5 1/2" ]
Total 35.29
Packer Stub 1,00
Perfs 10.00 .
fLUID RECOVERY Was Test Reverse Circulated Yes [] No B!l Recorder 4.40
TFotal Fluid Recovered 2,550 Ft. Recorder 4.40
Description of Fluid Recovered Sub .65
2,550" Salty water. Drill Collars 93,23
Sub .65
Bull Nose 1.00
Total Interval 115.33
GAS BLOW MEASUREMENT
Measured With 1.D. Riser
Time Sfce. Choke M Cubic Feet/Day
NIL
TOTAL LENGTH
Elevation G.L. 1192 KB 1204
Bottorn Hole Choke Size. 1/2'"
REMARKS: Test satisfactory. Fluid Cushion Type Nil Amt,
MUD AND HOLE DATA
Mud Type QGel W.l.
Filter Cake Visc, 52 WL 8.6
Time Taken March 20, 1975
Contractor Tri-City Drilling Rig Ne. 2
Drill Pipe Size 3 1/2" IF
RESISTIVITY SALT CONTENT [f Oriti Collar Size 3 1/2" IF &
Recovery Water @ °F, pem. 1 Drill Collar Length 218" &
Mud Pit sample filtrate @ °F, pPm. {[ Main Hole Size Rat Hole 6 7/32"
District Tnuvik Ticket No.  E10771  Date March 20, 1975 Test No. 1 JT. No. 1
Company Union 0il Company of Canada Address 335 - 8 Avenue S.W.
Well Name  Union IOL Stopover K-44 Unit Corper Calgary, Alberta T2P 2K6
Number 123°38132.00, 67°33'31.00 Field Stopover Province N.W.T
Formation Thickness Co. Rep. T. Ramsey
Interval 2724 — 28407 T.D. 2840' Technician M. Matson
Distribution of Reports 10 - Calgary Attention: D, Connolly

1 — Fort St.

John Attention:

Production Department




JOMNSTON

‘Schlumberger::

JOHNSTON TESTERS

A DIVISION OF SCHLUMBLRGER CANADA LMD
321 - 50th AVINUE S.E CALGARY ALBERTA T2G 282

E10771 'PRESSURE DATA FLUID SAMPLE REPORT
" INSTRUMENT No. AK1-2525 AK1-5013 AKI-2562 Sample No.
CAPACITY (paig) 3200 3250 4000 Type 4 1/4"
INSTRUMENT DEPTH ¥T. 2711 2736 2740 Depth 2707
INSTRUMENT OPENING Inside Qutside Outside Volume 2050 cc
WELL TEMP. °F, 75
Sample Pressure:
INITIAL HYDROSTATIC A 1231¢# 12424 1253¢# psig. at Surface
FIRST FLOW B 554 64 714 Gravity APl @ °F
B-1 289# 208 # 2994 Gas/0il Ratic Cu.Ft./bbl.
INITIAL SKUT.IN € 112314 12414 12474
SECOND fLOW D 292# 308# 310# ]
01 [ 11504 11604 1167# Recovery:
SECOND SHUT-IN E Cu. Ft. Gas
THIRD FLOW F ce, Oil
F-1 cc. Water
FINAL SHUT-IN ¢ | 1233% 1243# 12494 cc. Mud
FINAL HYDRQSTATIC H | 1229# 1241# 12494 Total Liguid ce.
REMARKS. MFE sample sent to service centre,
PRESSURE INCREMENTS ON RECORDER # AK1-2562
Initial Shut-In Final Shut-In
POt | PRessure J+a71 1_ f’ f ottes | PRESSURE IT+4a1 'X f‘ L s | PRESSURE T+ 4t Z TA !
0 299 e 0 1167 |  ——ee—
5 1208 3.00 10 1241 14.00
10 1227 2,00 20 1242 7.50
15 1234 1.67 30 1243 5.33
20 1238 1.50 40 1244 4.25
25 1241 1.40 50 1245 3.60
30 1242 1.33 60 1246 3.12
35 1243 1.29 70 1247 2.86
40 1244 1.25 80 1248 2.63
45 1245 1,22 90 1249 2. 44
50 1246 1,20 100 1249 2.30
55 1246.5 1.18 110 1249 2.18
60 1247 i.17 120 1249 2.08

:::::::::




JT.1 & E.\13A

JOHNSTON TESTERS

A D SION OF SCHLUMBERGER CANADA LIWMITID

SChlumberger 321-50Ih AVENUE SE CALGARY, ALBER1A 72G 2B3
GUIDE TO IDENTIFICATION OF DRILL STEM TEST PRESSURE CHARTS
FIELD
REPORT NO. RECORDER NO.
E10771 AK1-2525
A. Initial Hyd. Mud
A B. First Flow
H / C. Initial Shut-In
~ D. Second Flow
E. Second Shut-in
F. Third Flow
G E C G. Final Shut-In
yd Z . H. Final Hyd. Mud
The following points are either fluctu-
ating pressures or peints indicating
other packer settings (testing different
z0Nnes).
/F’1 A-1, A-2, A3, etc. Initial Hyd. Pressures
D1 , I — Special pressure points such as
\ ’ pumping pressures recorded for
F o— D\ 8.1 formation breckdown.
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|
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GEOTOGICATL_SUNMARY & PERTINENT DATA

Company: Union 011 Company of Canada Limited,
335 Fighth Averue South Vest,
Calgary, Alberta.

Well Name: Union I.0.7., Stopover K-Uh
Location: NTS ©6-0-12: Grid Corner
Unit K, Section Ll
Coordirates: 123° 38t 3ov W
670 33t 31" N

Well Classificaticn: New Field Wildeat

Drilling Authoritv: No. 784

T.and Permit: No. 6573
Flevations: Kelly Bushing - 120h feet
Ground - 1192 feet
Objective: To test the porous basal Cambrian Sands of

the 01d Fort Island Fermation, and the verous
sands 1rn the Jlower part of the NMeount Cap
Formation, where they have been folded intns

a closed antielire,

Final Status: Dryhole - Abandoned

Stratipgraphv:

Marker Top Subsez
Fleistocene: Surface +11¢2
Lower Ordevician:

Cherty Unit 170 +103k
Rhvthrie Unit 818 + 166
Cvelic Unit 1568 - 36k
Cambrian:
Salire River 1852 - ALg
Salt 2130 - 024
Mount Cap 2306 ~1109
013 Fort Island 22 -1538
Proterovoic: PRLg -16h13

Total Depth: 3002 feet




GEOLOGICAI, SUMMARY & PERTINENT DATA

Formation Tests: No. 1 - 272k to 2840,
Recovered 2550 ft., salt water.

Cored Intervals: No. 1 ~ 2750 to 2780, Recovered 2© feet,
Ne. 2 - 2780 to 2810. Recovered 30 feet.
No. 3 - 2B10 to 2840, Recovered 28.5 feet.

031 Shows: 2620 - 2630 Trace live o0il stain.
2720 -~ 2730 Trace live o0il stain,
2772 - 2777 Patchy o0il bleeding.
2783 - 2799 Pateny oil bleeding.
2803 - 2B0% Trace bitumin.

Gas _Shows: See Gas Log

Schlumbherger Togs: Gamma Ray-Neutron Log:
Run No. 1 - 1535 to surface.

Combination DIL-BHC Sonic Tog:
Run No, 1 - 300L to 2630,

Gamma Rav-CNL: Run No, 1 - 300L to 80,
Camma Rav-FDT: Run No. 1 - 300k to 2630,

Gas Topping: Frontier Mud Logging Ltd.
Contractor: Tri-Citv Drilling (1968) T.td,
Rig: No. 2

Hole Size: 174" - Surface to 50 feet

124" - 50 to 478 feet
840 - uU7B to 2440 feet
64" - 2460 to 3092 feet

Casing Record: 135"y 54,545 K-55 - Tanded at 50 feet.
92" LO#;  K-59 - Landed at 440 feet,
s 23#; N-8B0 - TLanded at 2Lk feet,
Plugs: Ne. 1 - 3002 to 2700 feet,

No. 2 - 2500 to 2350 feet,
Spud Date: February 15, 1975 at b:30 P.M.
Rig Released: March 24, 1975 at 5:00 P.¥,




20

30 -

L0

50
60

70

80

20

100

110

120
130
140
150

160

20
30

Lo

50
60

70

80

100
110
120

130
140
150
160

170

SAMPLE DESCRIPTIONS

No samples.

Gravel - composed of small pebbles of white to light
buff quartzites, some red granite fragments, some light
grey sandstone, occasional dolomite and chert,

Sandstone - dirty reddish-grey, very fine to very coarse
grained conglomeratic, guartzose, subangular, locose,
cemented with clay, with common red granlite pebbles and
some iron oxide stained dolormite.

Clay - medium grey, soft, with common interbeds of above
sandstone,

No sample,

Gravel - composed of pebble fragments of cuartzite, buff
to white, common green ignecus rock fragments, scme
chert, occasional deolomite and shale fragments.

Gravel - composed of dark green meta sediments, common
quartzite, common vari-coloured chert, occasional pink
granite, occasicnzl dolemite pebble,

Gravel - composed of pebhles of dark green ipgnecus rocks,
common white to pink guartzites, some dolomrites.

Gravel - as above (sample mcstly composed of cement
cavings).

Gravel - composed of pebbles of vari-coloured chert,
some quartzite pebbles, some ilgnecus rock fragmerts,

Gravel - composed of pebbles of dolomite - cuartzites
and sandstone, igreous, trace chert.

Gravel - as above,
Gravel - as above.
Gravel - as above.
Gravel -~ composed of white chert pebble fragments, sore

buff dolomite - sowe pink sandstones,

Gravel - composed of pebble fragments of medium grey
dolomite, some white chert, some quartzites, trace
weathered green igneous rock fragments.
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SAMPLE DESCRIPTIONS (cont'd)

Conglomerate - composed of crushed pebbles and
cobbles of dolomite - light buff, commen medium
grey, crypto-x-1line to very finely crystelline,
trace igneous rock fragments,

Conglomerate - cormposed of crushed pebbles and
cobbles of dolomite, medium greyv, sore lipght buff,
crypto-x-1line to very firely crvstalline, trace
white chert, trace igneous and trace sandstone
fragments,

Dolomite - light buff, firely crystalline, trace
secondary dolomite and auartz crystals, pccr
vuggy porosity.

Crnert - white,

Dolomite - light buff, occasicnally medium grey,
il1l-formed medium crystszlline, trace vugpgy
porosity.

Chert - white, crypto-x-1tine, hard.

Dolomite - light buff, occasionally light prey,
trace redium grey, ricro-x-11lire to finely
cryvstallire, troce vuggy prresity,

Chert - white, occasionally light grey,

Dolomite - 1ight buff, verv finely te redium
ervstalline, no visible porosity,
Chert -~ white,

Dolomite - light buff, coarsely to very coarsely
crvstalline, no visible porosity.

Chert - white, cryptec-r-1lline, hard.

Gravel - (cavings).

Delomite - 1light buff, commen light gereyv, very
finely to medium crystalline, trsce secrndary
auartz cryvstals, trace vuggy porosity,

Chert - white.

Chert - light grey to white,
Dolomite - 1ight buff, commen medium pgrey, medium
crvstalline, ro visible porosity.

Dolorite - light buff, scrme medium grey, il11-
formed medium crystalline, ne visible porosity,
Chert - light grey to white,
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SAMPTE DESCRIPTIONS (cont'd)

Cnert - snow white to pale buff,

Dolemite - medium grey, coarsely crystalline,
trace secondary quart- crystals, trace vuggy
poreosity.

Dolomite ~ light buff, very cosrselyv crystallire,
estimate poor inter-¥»-11line porcsity.

Chert - sncw white, pale buff, crypto-x-i1line,
hard.

Chert - snow white te pale buff,

Dolermite - 1ight buff, occasienally medivm pgrey,
finely to very coersely crystallire, trace
secondary cuartz crvstals, trace vuggy porosity.

Dolomite - light buff, medium teo very coesrsely
crystalline, trace pvritie, estimate very pocr
inter-»-1lire porosity, trace vuggy perosity,
trace clear dolomite rhembs,

Chert - as above.

Dolemite - light buff, ocecasirnally medium greyv,
some iron cvide stain, very fire'y to very cosrsely
crvstalline, commorn clear secordary nuartz crystals,
some vellow quartz ervstrls, estimate poer vuppy
poreosity,

Chert - as above,

Chert - white, pale buff, crvpto-x-1line, hard,
Dolomite - light buff to light grev, micro-x-
11line, common c¢lear seccndary quartz crystsls,
some yvellow guartz crystals, estimate peoor vuggy
porosity.,

Dolomite - light buff, sore medium grev, very
finely to very coarsely crystalline, common
secondary quartz erystals, estimate poor vuggy
poresity.

Chert - white to pale buff,

Dolomite - light buff, very coarsely crystallire,
trace pyritic, no visible porosity.
Chert - as above.

Dolormite - light buff, finelv to verv coarsely
crystalline, trace pyvritic, nec visible peresity.
Chert,



SAMPIE DESCRIPTIONS (contfd)

360 - 370 80% Dolomite - 1light buff, scre medium grey, trace iron
oxide stain, very fine to very coarsely crystal-
line, abundant clear and some yellow auartz
erystals, estimate poor to fair vuggy porosity.

20% Chert - white.

370 - 380 1004 Dolorite - light buff to white, micro-x-1line,
no visible porosity.

380 - 390 60% Trip sample - sand and gravel,
40% Dolomite - as above.

390 - 400 907 Dolomite - light buff, some white, micro-x-lline,
no visible porosity.
107 Chert - white, crypto-v-1lline, hard.

400 - 410 1004 Dolomite - light buff, micro-x-1line, no visible
porosity.

410 ~ 420 ©59 Dolomite - light buff, micro-x-1line, nec visible
porosity,
54 Chert - white,

L20 - LhLQO No samples - lost cirevlatien 7one - drilline
time indicates a large cavern.

LLo - L70 No sample - lost circulaticn zone.

L70 - 48O  ©04 Dolomite ~ buff, cryptc-x-1line to micro-x-7Tlire,
trace vuggy porosity.
104 Sand and gravel cavings,
Tr., Chert.

480 - 490 o0% Dolomite - buff, micro-x-1line, sorme gecondary
guartz crystals, poor vuggy porosity,.
104 Gravel cavings.,

LoOo - 500 100% Dolomite - 1ight buff, common white, coarsely
crystalline, some secondary quartz and delomite
crystals, some pvrite crystals, estimate poor
vuggy porosity,

Tr., Gravel.

500 - 510 100% Dolomite - light buff to buff, some white,
occasicnally staired with iron oxide, very coarsely
erystalline, some secondary quartz crystals,
occasional clear dolomite rhombs, estimate poor
vuggy porosity,

Tr. Gravel.
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SAMPLE DESCRIPTIONS (cont'd)

Dolomite - brown to buff, some iron orided stain,
medium to coarsely crystalline, some secordary
guartz crystals, occasional clear declomite crystal,
estimate pocr wvuggy porosity.

Dolomite - buff, occasionally white, finelyv to
coarsely crystalline, scme secondary guartz
crystals, estimate poor vuggy porosity.
Gravel,

Shale -~ dark green, platy to splintery, slightly
dolomitic, medium hard,

Dolomite - as above,

Gravel,

Shale - dark green, platy to splintery, medium hard.
Dolomite - buff, scme white, fine to ccarsely
crystallire, some stained with iron oxide,
occasional chip c¢f dolomite, red, crypto-x-lline,
Shale - red,

Chert - white,

Shale - dark green, platy to splintery, medium
hard,

Dolomite - white, medium crystalline, some red
and micro-»~1line, neo visible porosity.

Chert - white, ocecasicnally red, crvpto-x-1lline,
with common to abundant oclites.

Cement cavings.

Dolomite - 1light grey, ricro-x-1lline, no visible
porosity.
Gravel.

Dolomite « 1ight grey, micro-x-lline, occasicrally
finely erystalline, trace seccndary auartz and
dolomite crystals, trace vuggy porosity,

Dolomite - light grey to white, micro-r-1line,
occasionally medium crystallire, sore secondary
quartz and dolomite crystals, estimate very poor
vuggy porosity.

Gravel.

Dolomite - white, finely to coarsely crystalline,
estimete poor vuggy porosity.
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SAMPLE DESCRTPTIONS (cont'd)

Dolomite - white, finely to medium crystalline,
some coarsely crystalline, some clear dolomlite
rhombs, estimate very poor vuggy porosity.
Gravel.

Dolomite - white, some light buff, coersely
crystalline, some finely to ceoarsely crystelline,
estimate very poor vuggy porosity.

Dolomite ~ 1light buff, finely to coarsely
erystalline, sore secondary clear dolomite crystals,
poor vuggy porosity.

No samples - no returns.

No samples - no returns,

No samples -~ no returns.

No samples - no returns.

No samples - no returns.

No samples - no returns.

No samples « no returns.

No samples - no returns.

No samples - no returns,

No samples - no returns,

Ne samples - no returns,

No samples - nc returns.

No samples -~ no returns.

No samples - no returns.

No samples - no returns.

No samples - no returns.

No samples - no returns.

No samples - no returns.
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SAMPLE DESCRIFTIONS (cont'd)

No samples - no returns.
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No
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samples
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samples
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retvrns,
returrs,

returns,

0



SAMPLE DESCRIPTICNS (cont'd)

1060 - 1070 No samples - no returns.
1070 - 1080 No samples - no returns,
1080 - 1090 No samples - no returns.
100G - 1100 No samples - no returns,
1100 - 1110 No sample - no returns,
111C - 1120 No sample - no returns,
1120 - 1130 No sample - no returns,
1130 - 1140 No sample - no returns,
1140 - 1150 No sample - no returns,
1150 - 1160 No sample - no returns.
1160 ~ 1170 Mo sample - no returns,
117¢ - 1180 No sample - no returns.
1180 - 11¢C No sample - no returns.
1120 - 1200 No sample - no returns,
1200 - 1210 No sample - no returns,
1210 ~ 1220 No sample ~ no returns.
1220 - 1230 No sample - no returns,
1230 - 1240 No sample - no returns,
1240 - 1250 No sample - no returns.
1250 - 1260 No sample - no returns,
1260 - 1270 No sample - no returns.
1270 - 1280 No sample - no returns,
1280 - 12¢0 No sample - ne returns,
12¢0 - 1300 No sample - no returns,

1300 - 1310 No sample - no returns.
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1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1590
1500
1510
1520
1530
1540
1550

1320
1330
13%0
1350
1340
1370
1380
13%0
1400
1410
1L29
1430
14k
1450
1460
1470
1480
1490
1500
1510
1520
1530
15L0
1550
1560

SAVPTF_DESCRIPTICNS (cont'd)

No
No
No
No
No
No
No
No
No
Mo
Mo
No

No

No
No
No
No
No

Mo

sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
cample
sample
sample
sample
sample
sample
sample
sample
sample

sample

t

no

no

no

no

no

no

no

no

no

no

no

no

no

nro

ro

no

no

no

no

no

no

no

ro

no

no

returns.
returns,
retorns,
returns.
returns.
returns,
returns,
returns,
returns.
returns.
returns.,
returrs,
returns,
returns,
returns,
returrs,
returns.
returns.
returns,
returns,
returns.
returns,
returns,
returns,

returns.
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1570
1580
1520
1600
1610
1620
1630
1640
1650
1660
1670
1680
1620
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810

SAMPTE _DESCRIPTICIS (cont'd)

No
No
No
No
No
No
No
No
No
No
No
Mo
vo
No
No
No
No
No
No
No
No
No
No
No

No

semple
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample

sample

no

no

no

no

no

no

no

no

ne

no

no

no

no

no

no

Do

no

ne

no

no

no

no

no

no

noe

returns.
returns.
returns,
returns,
returns,
returns,
returrs,
returns,
returns.
returns,
returns,
returns,
returrs,
returrs,
returns,
returns.,
returns.
returns,
returns.
returns,
returns,
returns,
returns.
returns,

returns.



1810
1820
1830
1840
1850
1860
1870
1880
1890
1¢00
1910

1820

Toko
1950
1960
1670
1980

2000
2010
2020
2030
2040
2050

1820
1830
1840
1850
1860
1870
1880
18¢0
1900
1010
1920
1030
10L0
1250
1¢60
1870
1¢80
1600
2000
2010
2020
2030
2040
2050
2060

SAVPY.F DFSCRIPTICNS (cont'd)

No
No
Mo
No
Mo
No
No
No
No
No
No
No
No
lo
No
No
No
No
No
No
No
No
Ne
No

No

sample
sarple
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample

sample

no

no

no

no

no

no

no

no

no

no

no

no

ne

no

no

r:o0

no

no

no

no

no

no

no

no

no

returns,
returns,
returns.
returns,
returns,
returns.
returns,
returns,
returns,
returns,
returns,
returns,
refurns,
returns,
returns,
returns,
returns.
reterns,
returns,
returns,
returns,
returns,
returns.
returns,

returns,
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2060
2070
208¢C
2090
2100
2110
2120
2130
210
2150
2160
217C
218¢
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2200
2300

2070
2080
2000
2100
2110
2120
2130
2140
2150
2160
2170
2180
2100
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310

SANPLE DESCRIPTIONS (cont'd}

No
No
o
No
No
No

Mo

Mo
Ne
Mo
No
No
No

No

No
No
No
No
No
No

No

sample
sample
sample
sample
sample
sample
sample
sample

sample

 sample

sample
sample
sample
sample
sample
sample

sample

Y sample

sample
sample
sample
sample
sample
sample

sample

-

no

no

no

no

no

no

no

no

no

no

o

no

no

ro

no

no

no

no

no

no

no

no

no

no

returns,
returns,
returns.
returns,
returns,
returns,
returns.
returns,
Teturns,
returns.,
returns.
returns,
returns.
returns.,
returns,
returns,
returns.
returns,
returns,
returns.
returns,
returns,
returns,
returns.

returns,

1h



SAMPLE PFSCRIPTIONS (cort'd)

2310 - 2320 No sample - no returns.
2320 - 2330 No sample - no returns,
2330 - 2340 No sample - no returns,
2340 - 2350 No szmple - no returns,
2350 - 2360 Ne sample - nc returns.
2360 - 2370 No ssmple - no returns.
2370 - 2380 No sample - no returns,
2380 - 2390 No sample - no returns,
23¢0 - 2400 No sample - no returns,
2400 - 2410 No sample - ro returns,
2410 - 2420 No sample - no returns.
2420 - 2430 No sample - no returns,
21430 - 2uho Ne sample - no returrns.
240 - 2L450 No sample - no returns.
2450 - 2L60 No sample - no returns,

2460 - 2470  70% Shale - (cavings) - green, dolemitic, chunky,
medium hard,
20% Dolemite - (cavings) - rmottled dark brewn and
light buff, ecrypto-x-1lire, hard.
104 Shale - (cavings) - red, chunky, medium hard.

2470 - 2480 504 Shale - (cavings) - red, platy, mediurm hard.
509 Shale - (cavings) - green, dclomitic, platy,
medium hard.
Tr. Dolemite,
Tr. Shale -~ dark grey.

NOTE: Increase lag time for followirg samples,

2480 - 2400  60% Shale - (cavings) - green and red, as ahove.
30% Dolomite - (cavings) - slightly mottled medium
brown and light buff, crypto-x-1lire, hard,
102 Shale - dark grev, slightly micromicacecrus,
non-calcarecus, medium hard.
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SAMPLE DESCRIPTICNS (cont'd)

2490 - 2500 50% Shale - dark grey, churky to platy, medium hard.
30% Shale - (cavings) - green, dolomitic, chunky,
medium hard,
204 Shale - (cavings) - red, chunky, medium hard.
Tr. Dolomite and anhydrite cavings.

2500 - 2510 50% Shale ~ dark grey, occasionally black, commenly
dark brown, chunky, medium hard.
204 Dolomite - slightly mottled medium brown and
light buff, micro-x-1line, no visible poresity.
20% Shale ~ (cavings) - green, as above,
10% Shale - (cavings) - red, as ahove.

2510 - 2520 40% Shale - green, dolcmitic, chunky to platy,
medium hard.

304 Dolomite - slightly mottled dsrk and light
brown, crvpto-x-1line to miecro-x-lline, ro
visible porosity.

20% ©Shale - dark grey to tlackich-grey.

104 Shale - (cavings) - red.

Tr. Anhydrite.

2520 - 2530 70% Shale - medium green, occasionally dark grey,

chunky tec platy, medium hard.

30% Dolomite - mottled dark brown and light buff,
occasionally glauconitic, ne visible poresity,

Tr, Sandstone - mottled green and white, very fine
grained to medium graired, quartz and gleuconite,
well cemented, tight,

Tr. Siltstone - 1light grey.

2530 - 2540 70%4 Shale - medium green, non-calcarecus, platy tc
splinterv, medium hard, trace slickensides,

204 Dolomite - mottled medium brown and light buff,
occasicnally blackish-brewn, micro-x-1lire tc
finely crystalline, trace pyrite, argillaceonus,
no visible porosity.

10% Siltstone - light grey to whitish-grev, clean,
quartzose, dolomitic, hard.

2540 - 2550 50% Shale - dark green, some dark grev, platy, hard.
204 Dolomite - mottled medium to dark brown with
light buff, crvpte-x-1line to micro-»-1line,
no visible porosity.
307 Siltstene - light grey, clean, quartzose,
delomitic, hard.



2550

2560

2570

2580

2590

2600

2610

2560

2570

2580

256C

2600

2610

2620

k0%
30%

307

L%
30%

30%

807
20%

Tr,
50%
30%

207

80%

20%
904
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SAMPLE _DESCRIPTIONS (contt'd)

Shale - medium grey, common green, trace red,
trace pyritie, chunky, hard,

Siltstone - light grey to slightly medium grey,
clean to dirty, quartzose, trace glauccnitic,
dolomitic, hard.

Dolomite - dark brown, mottled dark brown and
light buff, occasionally mottled dark grey and
brown, crypte-x-~1line, very argillaceous, nc
visible porosity.

Shale - medium grey, common medium green,
slightly micromicaceous, platy, hard.

Dolomite - mottled dark breown and light buff,
crypto-x-1l1line t¢ micro-»-1line, some finely
crystalline, argillacecus, no visible poreosity,
Siltstone - light grev, mottled medium grey in
part, quartzose, delomitic, hard,

Shale - dark grey, very micromicacecus, platy,
hard,

Dolcmite - buff, mottled light buff, Tirelv to
medium crystalline, nc visible porocifty, with
white delemite (fracture £111),

Siltstone - as above.

Shale - medium grey to greenish-grev, slightly

to very micremicaceous, platy, some chunky, hard.
Dolomite - buff, mottled light buff, finely to
medium crystalline, argillaceous, cccasiornal
closed fracture infilled with white dolcmite,
Dolomite - dark greyvish-brown, crypto-x-1line,
very argillacecus, hard,

Dolomite - light greyv, very finely crystallire,
silty, no visible porosity.

Shale - medium greenish-grey to medium green,
slightly pvritic, chunky, hard.

Dolomite - buff, slightly meottled light buff,
finely crystalline, argillacecus, no visible
porosity, with occasicnal closed fracture filled
with white dolomite,

Shale - medium greyish-green, platv, hsard.

Dolomite - mottled light and dark buff, firely
crystalline, slightly pyritiec, argiliacecus,

no visible porosity, with sore white dolomite
(fracture £ill).

Shale - medium green, occasicnally greenish-grey,
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SAMPILF DESCRIPTICNME (cont'd)

2620 - 2630 504 Shale - dark grey, micromicacecus, silty, very
fire black fleecks, chunky, hard.

50% Dolomite - mottled 1light and dark buff,
occasionally blackish-hrown, very flnely to
finely crystalline, commonly pyritic,
argillacecus, trace pin point or small vuggy
porosity, trzce light oi]l stain, scattered bright
vellow flucrescence.

2630 ~ 264C 504 Siltstone - light grev, guartzcse, micaceous,
glauccnitic, some chips with coarse to medium .
grained size green ard black glauccnite, very
slightly dolomitic, hard.

304 Shale - dark greyv, as above.

20Z Dolomite - mottled l1ight and dark buff, micro-x-
1line to finely crystalline, argillacecus, no
visible porosity.

2640 - 2650 407 Siltstone - light to medium grev, some dirty,
quartzose, slightly dolemitic, micacecus, with
occasional chip with medium to coarse grained
size green glauconite.

304 Dolomite - mettled light and dark buff, micro-¥-
1line to finely crystalline, 2rgillacecus; ne
visible porcsity.

304 Shale - dark grey, micacecus, very fine black
flecks, as above,

2650 - 2660 60% Siltstone - light greyv to slightly buff,
occasionally mottled medium greyv, cuartzcse,
slightly sandy, micacecus, with ocecasional
medium grained greer and black glauconite grains.

404 Shale - dark prey, commonly dark green, very
micaceous in part, chunky, hard.
Tr. Dolomite - as above,

2660 - 2670 704 Siltstone ~ light grey, occasiorally slipghtly
light buff, generally clean, quartrose, micececus,
slight to occasioral very finely glauccrite
grzins, dolomrmitic, hard.

30% Shale - dark green, common dark grey, as above,
Tr. Dolomite,

2670 - 2680 704 Siltstone - light grey, clean, some medium grey
: and dirty, quartzose, micacecrus, trace glauccr-
itie, very slightly dolomitic, hard.
20% Shale ~ dark green, occasicnally medium grey,
platy, hard.
104 Sandstone - light grey to white, very fine to
fine grained, quartzose, glauconitic, very well
cemented, siliceous, tight.



SAMPLFE DESCRIPTIONS (cont'd)

2680

26090 50% Sardstone - pink to occcasicnallv light grey,
occasionally red, very rine grained, guartzose,
glaucenitic to occasionally very glauceritic,
well cemented, siltyv, tight. Trace medium
grained, well rounded, locse quartz grairs,

304 Shale - dark grey, ricromicaceous, some very
fine black flecks, platy, hard.
20% Siltstone - light grev, a2s above.

2690 - 2700 007 Sandstone - pinkish-grev, trace red, very fine

to occasicrally fine grained, trece medium grained,
guartzose, commen gleasucenite, well cemented,
silt to occasionally siliceous, tight, with some
loose rounded medium to coarse guart=z grezins
{white to commonly pirk).

104 Shale - dark grev, dark greerish-grev, very
micaceous, piaty, hard,

2700

2710 60% Sandstone - light grey to pink, occssionally
red, very fire to fine graired, trace coarse
grains, quartzose, occasicrallyv very glauccrnitic,
well cemented, silt, tight,
304 Shale - dark grey, verv micaceous (white =rd
black), silty, chunkv, hard,
104 Siltstone - red, sandv, very argillacecus,

2710 - 2720 ©07 Sandstone - light pinkish-grey, very fine grained,
quartzose, very firely glauconitic, trace
micaceous, well cemented, silt, tight,.

10% Shale - dark green, platy, hzrd.

2720

2730 100%Z Sandstone - pink, some light tc medium greerish-
grey, very fine grained, ocecasicnellyv very fine
grained, ouartzose, slightly glaucornitic to
very glauceonitic, trace micacecus, well cemented,
silt, tight. One chip with scattered bright
yellow fluorescerce.

2730

2740  80% Sardstore - pinkish-grey, occasionallv pale
greenish-gerey, very fine grained, quartzose, very
finely glauconitic, well cemented, silt, tight.

204 Sandstone - white to light grev, veryv fire to
fine grained, with common medium to coarse greins,
quartzose, trace glauconitic, poorly sorted,
subrounded to rounded, well cemented, silt,
tight.

Tr. S1iltstone - medium grey.



2740 - 2750
2750 - 2840
2840 - 2850
2850 - 2860
2860 - 2870
2870 - 2880
2880 - 2890
2820 - 2900

50%

Log

10%

5%
Tr.
100%

Tr.
100%

Tr.

e
=AY

~0
O

5%
100%

Tr.
Tr.
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SAVMPIE DFSCRIPTIONS (cont'd)

Sandstone - white, very fire to fine grailned,
with common medium te coarse grains, quartrveose,
trace glauconitic, subrourded te rourded,
poorly sorted, well cemented, silt, tight.
Sandstone - pinkish-grev, scme greenish-grey,
very fine to fine grained, quartzose, slightly
glsuconitic, scme very glauccnitic, well
cerented, silt, tight.

Siltstone - red, sandy (cecarse guartz grains},
firm,

See Core Descriptions.

Dolomite - red, common light buff to light
grey, crypte-x-1lire, argillaceous, no visible
porosity.,

Shale - dark greyish-greer, platy, hard.
Sandstone - pink to white, very fine tc fine
grained, cuartzose, well sorted, well cemented,
silty, tight, with sore scattered loose coarse
round grains of guartz,

Deleomrite - red, some slightly mottled light grev,
crypto-r¥-1line, argillaceocus, no visible por-
osity,

Shele - dark greyish-green, platy, hard.

Dolomite - pink to red, common mottled red ard
light grey, crypto-x-1line, argillacecus, nc
visible porosity.

Shale - dark grevish-green, as above,

Dolomite - red, sllightly mottled light grev,
trace tan, crypto-x-1line, argillaceocus, no
visible porosity.

Shale - bright greer, comron dark grevish-greer,
occasionally wary, chunky to splintery, hard.

Dolomite - red, slightly rmettled light grey,
some pale tannish-grey to buff (eccecasionally
silicified), crypto-x-1lline, argiilaceous, ro
visible poroesity,

Shale - dark green, as above.

Dolomite -~ red, slightly mottled light grev,
some buff, crypto-x-1line, argillaceous, no
visible porosity,

Shale - dark green, as above.

Chert - pink,



2200

2910

2920

2930

2040

2950

2960

2970

2910

2920

2930

2040

2950

2960

2970

2980

607
Log

Tr.

Tr.
100%

Tr.
100%

10%

100%

0
Q
£y

10%
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SAMPIF DESCRIPTIONS (cont'd)

Dolomite - medium grey, lithographic, common
silicified to chert, ne visible porosity.
Dolomite - red, slightly mottled light grey,
some buff to tan, crypto-»-lline, trace chert,

~argillacecus, no visible porosity,

Dolomite - mottled light grey and dark brown,
pelletal, no visible porosity.

Dolomite - brown, light buff te buff, tar,
occasiorally mottled 1light buff and tan, sore
light grey, crypto-x~-lline, zargillacecus, no
visible porosity.

Dolomite - medium grey, lithegraphic to crypto-
x-1line, silicified in part, argillacecus, no
visible porosity.

Dolomite - red to pink, as above.

Shale - black, some dark green, chunky, hard.

Dolomite - buff, common light greyv, occasicnally
tan, red, and medium grey, crypte-x-lline,
occasionally micro-x-1lire, trace pelletal
(colites), no visible porosity.

Shale - dark greyish-green, as above,

Dolomite - light grey teo buff, some medlium
grey (silicified in part), some pirk, micro-x-
l1line to crypto-x-1line, no visible pecrosity.
Shale - as above,

Dolomite - 1ight tan to buff, some red,
occasionally 1light grev, cccasionally medium
grey, crypto-x-1lline to lithographic, argills-
ceous, no visible poresity.

Dolomite -~ light prev, commen light to medium
tan (silicified in part), some red, occasicnally
medium grey, crypto-¥-lline, argillaceous, no
visible porosity.

Shale - dark grev, occasiorally blackish-greyv,
occasicnally dark greyvish-green, platy,
occasiorally splintery, hard.

Dolomite -~ mwedium grey, some mediuvum to dark tan,
crypto~x-1line to lithographic, argillaceous
to very argillaceous, no visible porosity.

Delomite - dark tan mottled light grey, some red,
erypto-x-1line to occasiecnally micro-x-1line
trace fossil pellets, trace medium grey cherl
some argillaceous partings, ro visible porosi%y.
Shale -~ medium grey, scme dark grevish-green,



2980

2990

3000

3010

3020

3030

3040

2990

3000

3010

3020

3030

3040

3050

100%

Tr.
70%
30%

Tr.
60%
30%
10%

60%

LO%
607

L0%

80%

20%
807

20%
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SAMPIFE DFSCRIPTICNS (cont'd)

Dolomite - medium tan slightly mottled light
grey, some dark tan, trace red, crypto-v-1iline,
some argillaceous partings, no visible porosityv.
Shale - as above,

Dolomite - mottled tan and light grev, cryvpto-x-
lline, argillaceous, no visible peresity.
Dolomite - medium grey, crypto-x-1lire, very
argillaceocus, ro visible poresity grading to a
dolomitic shale,

Dolomite - limy, light grev, micro-x-1line,

no visible poresity.

Dolomite - medium grey, cryptc-x-1lire, very
argillaceous, silicified in part, no visible
porosity.

Dolomite - light to medium tarn, crypto-x-lline
to lithographic, argillaceous, ro visible
porosity.

Limestorne - white to light grey, micre-~»-1lirne,
slightly chalky, no visible poresity.

Dolomite - meottled buff and lipht grev,
occasionally red, ncessionally liesnt grey,
crypto-x-1line, trace glatcoritic, no visible
porosity.

Shale - medium grey, very slightly dolomitic,
hard.

Shale - mediurm grey, medium greenish-grey,
siliceous in part, grading in part to chert,
hard,

Dolomite - light greyv, commen mottled light buffl
and light grer, occasicnally red, crypter-x-1llire,
no visible porosity.

Delomite - buff to tan, cemmon slightly mottled
light grey, some light grey tec white, occas-
ienally red, crypte-x-1lire, ne visible porosity,
Shale - medium greyv, as above,

Dolomite - buff te tan, eommon slightly mottled
light grey, some light grey, trace red, crypto-x-
1lline, no visible porosity.

Shale - medium greyv to green, chunky, hard.



3050

3060

3070

3080

3060

3070

3080

3020

1004

Tr.
10074

o0
10%
807

204
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SANMPLE DESCRIPTIONS (conttd)

Delomite - pink, some light buff to tar, crypto-
x-1line to lithographic, argillaceous, no
visible porosity.

Shale -~ as above,

Dolemite - dark grevish-tan, commen dark %an,
slightly mottled 1ieht grey, cccasionally light
buff, erypto-x-1line, argillacecus, ro visible
porosity,

Dolomite - dark tan, common light grev, crvpto-
x-11ine, argillaceous, no visible poresity.
Shale - medium grey, chunky, hard.

Dolomite - dark tan, commor buff and slightly
mottled light grey, some light grey, crvpto-v-
11ine, trace pelletal, argillaceous, no visible
porosityv.

Shale - medium grey to greenish-grev, a&s abcve,
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CORE DESCRIPTIONS

CORE NO. 1 - 2750 to 2780 (30 ft,) - Recovered 20 ft,

2750.0

2752.3 (2.3') Sandstone - pale greenish-greyv, very fire
grained, with occasional to many medium anrd
coarse grains, gquartzose, poorly sorted,
subrounded, well cemented, silt, tight, hard.

2752.3 - 2757.0 (4.7') Siltstone - red, sandv, (scettered medium
and ccarse guartz grains), firm,

27572.0 - 2757.3 (0,3') Sandstore - mottled pale green and slightly
pinkish-grey, very fine te fine grained,
some scattered coarse grains, quartzose,
abundant very fine glauccrite grairs, sub-
rounded, well cemented, silt, tight, hard,

2757.3 - 2759,3 (2,0') Sandstone - red, mottled light prev in part,
medium to coarse grained, with secre fire
grairs, nuartzose, (red coated), with some
partings of red siltstore, trasce veryv fine
glauccenlite, subrounded, fair scrting, fair
to well cemented, silicecus, poor inter-
granular porosity.

2759,3 - 2759,¢ (0,6') Sandstone - medium ereerish-grev te light
grey, very fine grained, with many ccarse
grains (bi-modal}, nuart-nse, subrounrded,
poorly sorted, very well cermented, silt,
tight, hard.

2750,0 - 2760.5 (0,6') Siltstone - red, sandy, hard,

2760,5 - 2767.6 {7,1') Siltstone - predominately red, with thin
interbeds of green siltstone, some patchy
cut and fil1l structure,

2767.,6 - 2767.8 (0,2') Sandstone - brick red, fine to medium grained,
guartzose, (red coated), round, well sorted,
abundant red clay cement, friable, tight,
soft.

2767.8 - 2768,0 (0.2') Sandstone - pale preenish-grey, fine to
medium grained, auart-ose, subrocunded, well
sorted, well cemented, silt, tight, medium hard.

2768.0 - 2770.0 {2.0') Sandstone - predominately red, some greer and
light grey thin bands, very fire grained and
coarse grained (bi-medal), ruartzose, (red
coated with iron oxide), abundant silt and
very fine grained sand cement, friable, tight,
soft.



2780,0

2783.3

278L4,0

2786.2

2786.8

2791.6

2795.0
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CORE_DESCRIPTIONS (cont'd}

CORE NO, 2 - 2780 - 2810 (39 ft.) - Recovered 312 ft,

2783.3

2784 .0

2786.2

2786.8

2791,6

27¢5.0

2803.7

(3.3")

(0.7")

(2.2}

(0.6%)

(h.21)

(3.%7)

(8.7')

Sardstone - red, verv fine te fine grained,
quartzose (red coated), very firely
glauvconitic, very well cemented, red silg,
tight, some slump structure,

Sardstone - white, very fine to medivmr
grained, clean, nuart-cse, subrounrded, fair
sorting, very well cemented, silt and silica,
tight., Streaks of light brawn oil bleeding
with bripght golder vellcow flucrescerce,
Contact with red sandstcne (asbove sand below)
indicates dip of less thar five depgrees,

Sandstene - red, very fire greined to silty,
with many scattered medium greins, ~cuart-
zose, (red coated with iron oxide), well
cemented, silt ard clay, tight, hard, with
one large green sandstcre bleb.

Sandstone - pinkish-grey te slightly
greenish-grey, very fine to mediur graired,
occasicnal ccarse greoirs, quart-ecse, sub-
rounded, poorly sorted, well cemented, silt,
tight., Streakv light brown i1 hleedinpe asnd
streaky geolden sellow flucrezcence,

Sandstone - red, firne te medivm egreired,
ouartzose, {(red coated), subrcurded, well
sorted, abundant red silt cement, trece very
poor porosity, CQccasicral pebble si~e green
sandstone bleb.

Sardstore - pinkish-grev, verv fire and
medium grained (bi-rmodal), cuartzose, sub-
rounded, very well cerented, silt - very
fine sand, tight, with lenses of trace
porosity and light brewn o0il hleeding,
Flucrescerce is gelden vellow,

Sandstone - red, vervy fine grained to silt,
with scattered fine grains, cuartzose, (red
coated), well cemented, red silt and red
clay, tight, with many lipht grey sardstone
blebs, pebbles and cobbles., Slump structure
is Indicated.



2803.7 - 2805,0 (1.3")
2B05.0 - 2808.5 (3.51')
2808.5 - 2809,1 (0.61)
2809.1 - 2810,0 (0.9')

2780 - 2790
2700 - 2800
2800 - 2810

CORE DESCRIPTIONS (cont'd)

Sandstone - white, very fine to filne
grained, c¢lean, quart-ose, subrounded, well
sorted, well cemented, silicecus, tight,
trace black bitumin,

Sandstone -~ red, veryv fine and medium grained,
quartzose, {(red ccated), subrounded, poorly
sorted, well cerented in red clav (sand

grains partially floating in red clav), some
silica cement, tight, with occasiomnal pebble
and cobble of sandstore {(green and light
grey).

Sandstone - white, occasicnally bright green,
very fine to medium grzired, clean, quart-
zose, fair sorting, very well cemented, siit,
tight.

Sandstone - red, very fine to medium greired,
quartzose, (red coated with iror oride), sub-
rounded to rounded, fair sorting, well
cemented in red silt with some red clay,
tight, with occasicnal pale green sandstore
bleb.

NOTE: 011l bleeding conly apparent after one
hour exposure to atmospneric pressure.

CORE_TIMES
35 55 33 335 W3 25 25 33 3
25 Wy 35 Wy Wy o235 3325 3
25 2

b

[ I S B

25 35 25 13 23 23 b

P T



2810.0

2811.2

2814,0

2814.3

2816.5

2818.1

2820.3

28

CORE DESCRIPTIONS (cont'd)

CORE NO. 3 - 2810 to 2840 (30 ft,) - Recovered 28.5 ft.

2811.2

2814.0

2814.3

2816.5

2818.1

2820.3

2822.8

(1.2')

(2.8')

(0-3‘)

(2.2°)

(1.6')

(2.2")

(2.5Y)

Sandstone - red, dark grevish-red, fire to
medium grained, guartzose, clear, common red
coated with iron oxide, some coated black,
well sorted, subrounded, well cemented with
red silt, very poor poreosity.

Sandstone - white, mottled red, fire to

medium grained, gquartzose, clear tec red
coated, well sorted, occasional tiands of very
well sorted, medium grained, red coated quart-
grains, well cemented to ccecasiorally pocrly
cemented, generally very poor porositv,
occasicnal bard of fair rporosity.

Sandstone - mottled white and red, with in-
clusions of blackish-grev, fire to medium
grained, guartzose, clear, some red ccated,
some black ccated, well scrted, well cemented,
silt, tight,

Sandstone - red, with scme bands =f white,
medium greined, nuartzese, red costed, rournd,
very well sorted, pocr tc fair cerert, red
silt and clay, tight to patches of pood
porcsity.

Sandstone - red, with miner white streaks

and thin bands, fine to medium graired,
quartzose, red cocated with iron oxide, rcund,
well sorted, fair cementing, red silt, poor
to fair porosity.

Sandstone - red, very fine to coarse graired,
quartzose, red costed, very poorly scrted,
round to subround, well cemented, red silt

and very firne grained sand, tight to very pocr
porosity. Slight saltv taste below 2818,7 feet,

Sandstcne - red, with cenmren interbeds of
white, very fine te medium grained, guart-ose,
red coated to clear, fair sortine, subrcunded,
well cemented, red silt and verv fire erained
sand, tight to very poor perosity, Faint
saltyv taste,




2822,

282%.

2827,

2827.

2828,

2831-

2837.

2810
2820
2830

8

6

1

3

0

6

1

- 2825.6

- 2827.1

- 2827.3

- 2828.0

~ 2831.6

- 2837.1

- 2837.¢6

2820
2830
2840

CORE_DESCRIPTIONS {(cont'd)

(2.8') Sandstone - dark red, very fine to medium
grained, quartzose, red ccated with iron oxide,
fair sorting, subrounded, well cerented, red
silt, tight to very poor porosity. Fzint
salty taste.

(1.5') Sandstone - pink,(finely mottled red and light
grey), fine grained, quartzose, clear patchres
and red coated patches, very well sorted, sub-
angular, well cemerted, silt, tight. Fairt
saltv taste.

(0.,2') Sandstone - black, fine tc medium grained,
quartzose, black ccated, well to very well
sorted, round, fair cementing, blackish-grey
silt, poor to fair porosity.

(0.7') Sandstone -~ red, verv fine grained, quartzcse,
red coated, very well sorted, very well
cemented, red silt, tight.

(3.6') Sandstone ~ white to pink, very fine to fine
grained, aquartzose, thin patches of clear and
red coated quartz, some medium beds »f white,
vell sorted, well cemented, silt, tight, SZore
crossbeddirg, some steep dips (3D degrees; at
bed contascts, and some slump structure, Fair
saltyv taste.

(5.5') Sandstene - red at top, gradineg to pinkish-
grey at middle and slightly pinkish-grey sat
base, very fine to fine grained, occezsicnal
medium grains, cuartzese, red ccated, some
white patches to white beds, well sorted, well
cemented, very poor porecsity., Salt taste
strong near base,

(C.5') Sardstone - white, fine to medium grzired,
clean, cuart-ose, clear, round, well sorted,
fair cementing, silt, poor to fair porosity.
Strong salt taste,

NOTE: Core described after six hours exposure
to atmospherie pressure.

CORE TINES
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DAILY DRILLING RECORD

DATE DEPTH PROGRESS CPERATION DAY REMARKS
Feb,16/7% 50 50 Reaming 1 Unien I0I, Stopover was

spudded at 4:30 P,M, Feb,
15/75. Drilled 174% hole.

Feb.17/75 50 -0 w.0.C. 2 Ran conductor pipe to 35

ft. Work and rotate tire te
50 ft. Conductor pipe con-
sisted of 2 jts. of 13:";
54,5#: K-55 casing., Cem-
ented w/h6é sys of Dilwell
1:1 Calseal.Cement in place
at 5:30 P.M. Feb.16/79.
Cut off casing. %eld on
flange and head up w/12"
alr head, Instzll Rlowile
line,

Feb.18/75 148 o8 V.0 .C. 3 Drid 124" hole. Cravel
caving badly., Ran cerent
plug 2t 60 ft. Cemented
w/65 s¥s of 0ilwe?l 1:1
Calseal, Plug dewn abt £:05

A.M. Feb,18/79. W.C.C,

Feb,19/75 148 -0- W,0.C, L w,0,C. Run in w/bit.Clear
hole from 80 te 110 ft w/no
trace of cerent. Gravel
sti1]l cevirp, Ran cerent
plug No, 2 at 0 ft, w/130
sxs of cement plus E£7 WeCl,
Plug down at L:3" P,¥. Feb,
18/75, W.0.C, 3 hrs. Ran
Plug No, 3 from &0 ft, w/
150 sr¥s of cement plus &%
NaCl, Plug down at 7:35 P.W,.
Feb., 18/7%., %ait on cement
3 hrs. Ran Plug No, b from
60 ft. w/50 sxs plus 109
Gel. Plug down 10:05 PN\,
Feb., 18/75, Had full return
on Plug No. b, W,0.C., 10
hrs,
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DAILY DRITLING RECORD {cont'd)

DATE DEPTH PROGRESS CPFRATICN DAY RFMARKS

Feb.20/75 260 121 Drilling 5 RIH w/bit. Cleaned cut

plugs from £0 to 85 rt,
Clean hcle to 140 feet.

Hole caving. Ran Flug No. 5
at 140 ft, w/¢0 sys 0ilwel]
plus 8% NaCl, Plug dewn at
12:15 P.¥V. Feb.1C¢/75, W.0.C.
L hrs, Dr1d cut plug te 135
ft. Drld 122" hole,

Feb.21/75 430 170 Cleaning hole 6 Drld to 330 ft., w/stiff
foam, Hole started to make
50 bbls water per hr, Drld
to 380 ft, POH, RIH w/bit
No. 53. Drld to 43¢ ft, No
returns frem 421 to L3I0 ft,

Feb.22/75 L30 -0~  Stuck pipe 7 Work pipe arnd unable to
reach bottem because of
caving gravel, POH, Ran
Plug MNec, 6 at k2o £t, w/50
s¥s of Nilwell plus 7
CaClp. Plug dowr 17:49 7.,
Feb.21/7%. ¥.0,C. Atterpt
tc dril1l cut plue, Yo ir-
dication of plug. Fcle still
caving, Trip te 120 ft.
Work stuck pipe. Freed pipe
and cont'd out of hele, RIB
oper end, Run Flug Ne, 7 at
LOoB f£t, w/8N sys of Cilwell
plus 3% CaCl,. Plug dowr at
0:00 PLI, W.%.C. Feel frr
plug. No indicaticr of
cerment. Hole covirg, Stuck
pipe at 374 ft,

Feb,22/75 L 30 -0~  Prepare to 8 Werk stuck pipe. Freed pipe,
run plug Wo.8 Hole cavipg badlv. Pull

pipe. Stuck pipe at 2¢0 ft,
Work pipe, Jar pipe,Backed
off pipe leavirg bit & 2
DC's in hele. RIE w/8%" bit
to 75 ft. Tried to 11
hole w/mud. No returns afte-
pumpinrg 34Q bbls of nmud,.



DATE

Feb.,23/75

Feb.24/75

Feb.25/75

Feb,26/75

DAILY DRITLING RECORD (cont'd)

DFPTH PROGRESS OPERATION

430

k39

k39

LLg

Qe

‘7

Prepare to
run Plug No.§E

Circulating

Clean hole

Clean hole

DAY
8

10

11

REMARKS

(cort'd),.. POH. RIY w/
122" bit te 120 ft. Clean
hole. Ran Diesel Gel plugs
No, 1t 23 3; 4 at 30 Tt,
intervals from 122 ft. RIH.
Clean to 184 ft. PCH, RIH
oper end to run cement
Plug No, 8,

Ran Plug No. B w/170 sxs
0ilwell plus 3% CaCl,. Plug
down ©:25 A.M, Feb,24/75.
Feel plug at 3:45 P.¥. at
110 ft. Ran Plug No. © w/50
sxs 0ilwell plus 3¢ CaCls.
Plug down at L:3n p,v,

Feb., 23/75. W.C.C.

Finish circ top fish, POH.
RIN w/B%".%ash overpipe,
Unable to get over fisnh.

CH, Change sheces zrd RIN.
Wash over fish Lo 224 1t,
PCH, Change shces, RIH and
wash over fish teo 2L2 ft,
(Very slow and rough.) POH,
change shoes., RIH and wash
over to 255 ft. PCH, Pick
up 124" shee, RIE, Wash
over bell sub, Fishk drepped.
Clean hole.

PCH., RIH w/Bi"overshot.
Wash over fish. Pull 30 ft.
Fish let po and drepped to
bottom. Wash over fish. PCH.
Lay down overshct anrd fish.
RIH oper end to L25 ft. Ran
BJ Chemical Plug Ne. 1 w/50
sxs Cement plus D-31; R-%
and A-2, Plug down 3:15 P,
Feel for plug w/no indica-
tion of plug. Ran BJ
Chemical Plug No. 2 w/30
s¥s cement plus D-31: R-F
and A-2, Plug down L:30 PN,
W.0.C, % hrs, RIH to feel
plug - no indicaticn of
plug. Ran Diesel Gel Plug
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- DAILY DRILLING RECORD {(cont'd)

DATE DEPTH PROGRESS OPERATICN

Feb,26/75 L6

Feb.27/75 L6

Feb.28/75% LL6

7

Clean hole

Clean hole

Tripping

DAY

11

12

RENARKS

(cont'd)...No. 9 w/15 sxs
Gel plus 5bbls diesel. Plug
down ©:30 P.M, POH, RIH w/
drill string. Clean hnle
from 22 to 430 ft, Drilled
ahead 7 ft, Made cornection,
Hole caving badly. Clean
hole 5 hrs, POH, RIH to k1B
ft. Clean hole,

Clean hole to L300 ft. Hole
caving badlv. Vork pipe out
of hole., W.0.0., RIH, Cleanr
from 75 to 415 ft,

Clean hole tc 425 ft, POH.
RIH open ended tc 3L47 ft,
Ran Diesel Cel Plug No, €
w/15 sxs Gel and 5 bels
diesel, Plug deown 12:00
Noon, Ran cement FPlue No,10
at 347 ft w/30 sxs cement
plus 3% CaCls and 40 ks,
Kwik Seal, Plug down 2:00
P.V, W.C.C., 5 hrs, RIH to
feel plug. Ne indicztion of
plug. Ran 40 sxs cement and
sand plug Ne, 1 at 350 ft,
Tagged sasnd plug or fill at
L23 ft, Pulled tec 350 ft,
Ran Plug No, 11 %/50 sxs
1:1 cement end Calseal w/2
sxs Unibeads, Flug dewn at
0115 P,¥., W.0.C. RIY to
feel plug at 11:00 P.V, No
indication of plug. Ran
Diesel Gel Plug Ne, 7 at
380 ft, w/15 s¥s Gel ard S
bbls Diesel. Plug down 12:40
AN, Ran Plug No. 12 w/20C
sxs 1:1 cement plus Calseal,
Plug down at 1:15 £.!, Feel
for plug at 4:30 A.L. No
indicaticn of plug. Fushed
rolled up burlap sacks to
300 ft, w/124" bit,



DATE
1/75

Mar.

Mar. 2/75

3k

DAILY DRILLING RFCORD (cont'd)

DEPTH PROGRESS OPERATION

L6 -0- W, 0. C.

YL 6 -0- W.0.cC.

DAY

14

15

REN ARKS
RIH open end to 385 ft, Ran
plug No. 13 w/19 sxs 1:1
cement and Calseal. Flug
down at ©:00 £.N., Feel feor
plug at 11 15 A.V. Found
plug at L1L ft, Ran Plug
Mo, 14 at LIk £t w/20 s¥s
1:1 cement and Calseal.Plug
down at 11:30 A.¥, Feel for
plug st 1:45 F,M., Ne in-
dication of plug, POH, RIHN
w/bit 6B te 419 ft, Rotate
and work pipe. Hecle caving
from estimated 60 to 170 ft.
POH. Hole tight from 415 to
360 fty 250 tc 240 fty and

110 to 100 ft., W.0.0. RIH
w/Diesel Gel Flug Vo. & at
200 ft, w/19 sxs Cel and 5

bbls diesel. Flug down at
2:15 A.M, Ran Plug No. 15
w/20 sxs 1:1 cement and
Calsesl, Plug deown at 2:30
AM, W.C.C.

W.0.C. Felt feor plug Ne.l5.
No indication of plug. Ran
Flug No. 16 at 185 ft. w/20
sxs 1:1 cement and Calsesl.
Plug down at 11:30 A.l.
W.0.C. 4 hrs, Felt for
plug, Hole bridged at 1b0
ft., POH, RIH w/bit, Cleaned
to 189 ft, POH, RJIH open end
Ran Diesel Cel Plug Vo, ©

at 185 ft. w/15 s¥s Gel arnd
5 bbls diesel Plug dewn
6:05 AN, Ran Plug Yo, 17
w/10 sxs 1:1 cement and
Calseal., Felt Flug No, 17
at 175 ft. at B:15 P.N. Ran
Plug No. 18 w/130 svs cem-
ent plus 3% CaCl,. Plug
down at 8: LS P. h Felt plug
at L:L45 A.M. at 88 ft. Ran
Plug No. 19 at &8 ft, w/60
sxs cement plus 3% CaCls.
Flug down a% 5:30 A,M, W.0.C
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DAITY DRILLING RECORD (cont'd)
DATE DEPTH PROGRESS OPERATION DAY RFEMARKS
Mar, 3/75 L78 32 Tripping 16 W.0.C. RIH and drilled

out cement plugs to 185 rt.
Rur in to 415 ft. Clean
from 415 to Lh4é ft, pPOH,
RIH open end to kL3, Rarn
NOWSCO Plug No. 1 w/20 bbls
water w/2% bbls Sodium
Silicate; 41 Baume and 32
sxs 2)-0-0 Fertilizer, F1ug
down at 8:L5 P.M, FRepesat
procedure for Plug Ne, 2,
Plug down ©9:30 P,M, FPOH,
RIH w/bit and cleaned & ft
to bottom, POH, RIH w/bit,
Drilled to L78 ft. without
returns.

Mar. 4/75 478 -0- Ww,0,C, 17 RIH w/bit and hammer, Un-
able to clean %o bottom,
POH. RIH w/bit, Clean 30
ft. to bettom., FCF, Ran 11
jts 9’" Lng#, ¥-6% casing
to ¥4 ft, Cemented w/250
sxs Oilwell cement nlus 3%
CaCl, on first stage,
Pumped 410 sxs Oilwell
cement plus 3% CeClsy on
second stage from stGrface,
W.0.C. and nipple up BOF's

Mar. 5/75 478 -0~  Work on 18 Nipple up BCP!'s. Drill
Pipe Rams Mouse hole, Pressure test

Blind Rams: 42" pipe rams
and hydrill te 1500 pai,
Held okav. Test Ke]lw cock
and motor shut-off, Fressure
test Manifold to 1200 psi
for 15 min. Work on pipe
rams.

Mar. 6/75 600 122 Drilling 1¢ Work on 44" pipe rams, RIH.
Drill out DV tool at 85 ft,
float collar at 308 rt.
Clean to bottom, PCH, RIH
w/stabilizers & jars.Clean
1¢ ft., to bottom, Hole
making approx. 70 bbls of
water per hr,



DATE
Mar. 7/75

Mar. 8/75

Mar. 9/75

Mar,10/79

Mar.11/79

Mar.12/75

Mar.13/75
Mar.,14/79
Mar.15/75
Mar.16/75

Mar,17/75

DEPTH PROGRESS OPFRATION

36

DAILY DRILLING RECORD (cont'd)

872

1015

1163

1272

1433

1535

1610
1737
2028

2k 33

2460

272

143

161

102

27

Driliing

Drilling

Drilling

Drilling

Drilling

Drilling

Drilling

Drilling

Tripping

Drilling

W.0.C,

DAY

20

22

23

2L

26

27

28

29

30

REMARKS

Drild 834" hole to 630 ft
w/good returns. Below 630
ft. lost all returns to
surface,

Drlgd to 902 ft. PCE, RIE
w/bit No. 2 S88p 81, Hele
bridged at €00 ft, Clean
100 ft to bottom, Drilling
w/no returns to surface.

Drilling w/no returns to
surface,

Drilling w/ne returns to
surface, Hele loading w/
water zs indicated hyv air
pressure surges.

Drilling w/ne returrs to
surface,

priliing w/ne returns to
surface, Ran CRN Leg thru
drilling string.

RIH w/bit No. 6, Drld w/ro
returns to surface,

Drilling w/no returns to
surface,

Drilling w/no returrc to
surface, Trip for new bit,

Drilling w/no returns to
surface,

Drld to 246" ft. Stack pipe
while repairing soap purp
motor, Cire w/azir. POV
laying down drill pipe anrd
collar, Ran 43 3jts of 7":
23#; N-80 cassinp. Tetal
length 24Lk3, 70 ft.Cerented
w/250 s¥s (0ilwell Neat
cement, Plug down 10:L0 B,
Mar,16/75.Nipple up B0F's,
Change pipe rams,



DATE
Mar.18/75

Mar.1¢/75

Mar.20/75

Mar,21/75

Nar.22/75
Mar.23/7%

Mar.24/75

Mar.25/75

37

DAILY DRITLLING RECORD (cont'd)

DEPTH PROGRESS OPERATICN

2515

2736

2810

287k

3017
3002

3002

3092

55

221

74

64

143
75

Drilling

Drilling

Coring

Drilling

Drilling
Logging

Abandoning

Rlg release

DAY

31

32

33

35
36

37

RFMARKS

Finished heading up.Pres-
sure test BCOP's, Found small
leak in Ram Gates, Resealed.
Retested to 1000 FPsi. Held
ckay, RIH w/bit No. ©,Feound
shoe at 2LL2 ft, Drld ahead
w/foam, Good returns.

Drld to 2715 ft, Circ,
sample, Change over to mud.
Drild shead.

Drld to 2750. Cut Core No.,1
2750 - 80 (30 ft)., Rec 2¢©
ft. Cut Core No, 2, 278N~
2810 (30 ft). Rec 20 t,
Start cutting Core No., 3.

Cont'd cutting Core Ne, 13,
Cored 30 ft, Recovered 28.%
ft., Ran DST #1-2724 to 28un,
Recovered 2550 ft. of salt
weter, RIH w/bit N~, 171,

Drilling ahead.

Drilled to 3IN02, Ran Com-
bination DII. & BHC Seric
from 3004 to 2636, Rar GR-
CNI, from 30S4 to 82 4. Ran
GR-FDI from 3NChY to 24130,

Finlished logping., Ww.0,0,
Ran Plug No. 1 - 302 to
2700 w/12% sxs 0Oilwell,
Plug down ©:45 T,N. Ran Plug
No. 2 - 2350 to 2500' w/40
sxs 0ilwell cement plus ¥
CaClg. Plug down 10:30 F,YV,
Tagged Plug No, 2 at 23E0¢
at 5:00 A.M. Lay down pipe.

Ripg released at 5:70 P.,M,
March 24, 1075,



NO. SIZE
1B 124
2B 173
3B 174
LB 124
5B 12%
68 123
1 84
2 83
3 8%
L 84
5 82
6 81
7 84
8 84
0 6%
10 65
11 6%
12 bk
13 6%

BIT RECORD

TYPF  DEPTH OUT FOOTAGE HOURS gULL COgDITIOg
DTJ 30 30 N Y I
H7JP L0 L0 10 5 L 1
SBEP 50 10 2 7 3 I
588p 38a 339 35 7 L I
S88p 439 50 25 1 1 1
S88p L78 39 9 1 1 I
S86P Q202 Lok 36 2 8 I
s88p 1166 264 35 1 6 1
S8gp 1400 267 358 2 6 1
3JS 1481 81 10 1 3

MBEP 15LY 63 154 1 L I
3Jsp 1633 8o 23% 2 L I
s88p 2028 305 308 1 7 I
s88p 2460 432 21% 2 8 1
S88F 2750 290 2u 1 2 I

O 2840 20 6  ~-- Good ---

S88F 2060 120 1t 7 8 I
S88F 3055 a5 132 6 £ 1
Fl 3092 37 L3 2 1 I

38



DEVIATION RECORD

DEPTH ANGLE
80 3
170 3
263 1
320 1
380 | 3
505 3
720 Y
852 2
880 2
L6 1%
1040 1%
1135 1%
1259 2
1320 1
1530 1%
1690 14
1910 1
2260 1
2611 1%

2060



FLUID ANALYSES

FOR
UNITON OIlL COMPANY OF CANADA LIMITED

UNION iMP STOPOVER K--44
STOPOVER AREA
NORTHWEST TERRITORIES

CORE LABORATORIES - CANADA LTD.

Petrolecum Reservoir Engineering

CALGARY - EDMONTON - REGINA



CORE LABORATORIES - CANADA LTD.
Petroleum Reservoir Engineering
CALGARY ALBERTA

rvg |

7012-5310
Union 0il Campany of Canada Limited 1lof 3
670 40' IJ-L- OFERATOR PAGE
123° 30' W.L. Union JOL Stopover 3—44 1204
Stopover Area, Northwest Territories 0Old Fort Island

FOCL DR ZONE

2550' Salt Water

FIELD OR AREA

DST #1

TEAT TYPE & NO, TEAT RECOVERY

Top of Tool

@ of

POQINT CF SAMPLE AMT. & TYFE CUSHION

I PUMPING

MUD RESISTIVITY

t

| FLOWING GAS LIFT SWAB
| 2724' - 2840' |
L | WATER BBLS/D. OIL geLs/D. GAS MFC/D.

TEST INTERVALS OR FEAFY,
} @ oF @ __©°F ||

EEPARATOR RESEAVOIW COMTAINE & CONTAINER SEPARATOR

WHEN SAMPLED WHEN RECEKIVEDR | t

L. _ _ _ _ __ . PRESSURES PSIG — — — — — — — " — — JdL _+emperatures.®r_ __ |

March 20/75 March 31/75  April 3/75 B.G.

PATE sAMPLED (D/M/¥) DBATE RECEIVED (B/M/¥] DATE ANALYSED (2/mM/Y] ANALYST

mEMaRkKE

MYCRO BENZINE-TOLUEINE ANALYSIS

Benzene <0.5 ppm

Toluene <0.5 ppn



Petroleum Reservoir Engineering

CALGARY ALBERTA

CORE LABORATORIES - CANADA LTD.

Plastic WATER ANALYSIS 7012-5310
Union 0il Company of Canada Limited s 3
57° 40 . T srewaTon sraE
123° 30' W.L. Union IOL Stopover F-44 1204°

Stopover Area, Northwest Territories

014 Fort Island

FIELD OR AMEA

POOL OR IONKE

SAMFLER

DST #1 2550" Salt Water
YESY TYPE & mno, TEST AECOVEARY
Top of Tool ‘ ® of
FOINTY OF SAMPLE AMT. & TYPE CUSHION MUD RESISTIVITY
| 2724' - 2840° PUMPING FLOWING GAS LIFT SWAB
l WATER BBLS/D. OQIL BBLS/D. GAS MFC/D.
| @ of @ o | |
shranaTon nEsemveln wHEN SAMPLED WHEN RECEIVED I S i
L . — . — . _— PRESSURES PSIG —— — o o o o — o — J L __TemreraTures. % _ _ |
March 20/75 March 26/75 2April 4/75 L.S.
DATE SAMPLED ([B/M/Y] DATE RECEIVED [D/M/Y) DATE ANALYSED (D/m/¥) AMALYST REMARKS
[[as 2] MG/L MG% MEQ/L 1N MG/L MG% MEQ/L TOTAL SOLIDS MG/L
Natk 9738} 34.5| 423.6| ¢ 16269 57.6| 458.9
K Br BY EVAPORATION & I|0°C PY EVAFORATION & un"c
Ca 786 2.8 39.2 | [! 28231
AT IGHITION CALCULATED
Mo 245 0.9 20.1 | Hcog 195 0.7 3.2
Ba 804 998 3.5 20.8
Sr COq 0 0.0 0.0 1.0230 _ jgor 1.3377 @ 21°C
BPECIFIC GRAVITY MEFMACTIVE INDRX
| Fe PRESENT OH 0 0.0 0.0
Hg$ NOT DETECTED 7.9 0.205 0
pH AESISTIVITY (CHM/ METERS)
LOGARITHMIC PATTERN MEQ PER LITER
i i : . . : i i
N. ] — Cl
* I~ LT
-y
ML B L 'ﬂ
Ca = : - HCO,
\N NN"-.
Mg ] S0,
) N‘""-q /""'"’”
ry COa
REMARKS  NaCl equiv 27795
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1 yﬂd - Petroleum Reservoir Engineering 141 A8
- ' CALGARY ALBERTA _
Plastic WATER ANALYSIS 7012-5310
Union Oil Campany of Canada Limited 30f 3
blu 407 W.l. OFERATOR PAG K
123° 30" W.L. Union IOL Stopover K-44 1204

Stopover Area, llorthwest Territories

0ld Fort Island

FIELD Oh AREA

TEAT TYFE & NO,

FOOL OR IO0ONK

SAmMrLER

TEST RECOVERY

Drilling Mud - Make up Water

@ of

POINT OF SAMPLE

AMT, & TYPE CUSHION

HMUD RESISYIVITY

PUMPING FLOWING GAS LIFT sSwap
{  2724' - 2840' |
L | WATER e8BLS/D. OlL B8LS/D. GAS MFC/D.
TEST INTERVALS O FERNFS,
| O @

SEFPARATOR RESERVOIR

GONTAINER
WHEN SAMFLED

COMTAINER
WHEN AECEIVED

°F | |
|

|
L _temperatures. % _ _ |

SEFARATOR

______ PRESSURES . PSIG . _ __ (— — e — — == =
March 20/75 March 26/75 April 4/75 L.S.
DATE sAMPLED (D/M/¥] DATE RECEIVED ([BD/M/Y] DATE ANALYSED [O/mM/Y) ANALYST AEMARKS
ION MG/L MG% MEQ/L 1ON MG/L MG% MEQ/L TOTAL SOLIDS MG/L
rasK 883 28.0f 33.4( | 435 13.8| 12.3
K‘ 6 BY EVAFORATION & 1186°9¢ BY EVAPORATION ¥ 180°C
e 59 1.9 .0 3158
Mg 15 0.5 1.3 [ Pc°4 1469 46.5 24.1
Ba SO, 286 .0 6.0
s co, 10 0.3 0.3| 1.0024 @eor 1.3312 @ 23°C
Fe PRESENT OH 0 0.0 0.0
HoS NOT DETECTED 8.50 2.35 @ 250C
pH RESHTIVITY [OHM/METERS)
LOGARITHMIC PATTERN MEQ PER LITER
i i : . . . : i i
N» [ . . . . 1 ci
~ \
Cs Rt ,\ _\, HCO4
\ ’/“/
Mg SO0,
']
] i
Fo L oy
REMARKS

NaCl equiv

1957
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Company

CORE LABORATORIES — CANADA LTD.

WATER QUALITY STUDY

Union 0il Campany of Canada Limited

E
b‘,_}

) 7044-5161
File No.

location

Union Imp Stopover K-44

PAGE lofl

Sampled From

Source Water

Date Sampled

[Date Received March 24, 1875

Appearance

Yellow with flaky brown suspended solids

Date Analyzed April 1, 1975

ANALYSTS
ph _ 8.1
Color 250 Platinum Ccbalt Color Units
Turbidity 8.8 Turbidity Units
Specific Conductance 446 umhos/cm @ 24°C
Total Alkalinity as CaCO3 216 mg/liter
Total Hardness as CaCO3 219 mg/liter
Chloride 19 mg/liter
Sulphate 64 mg/liter
. Iron 8.9 mg/liter
Nitrate as NO3 1.59 mg/liter

Nitrite as NO2
Total Soluble Phosphate

<0.01 mg/liter
0.15 mg/liter



CORE LABORATORIES - CANADA LTD.
Petroleum Rescrvoir Engineering
CALGARY ALBERTA

Plastic WATER ANALYSIS 7021-5330
377 Union 0il Campany COf Canada Limited lof 1l
b /U 3.5' M quL- DF!H.:TOII' PAGE
123° 29" 1600 W.L. Union Inp Stopover Aedds 1178"
LDCW WELL O RAMPLE LOCATION NAME e ELxvVv, GHO, ELEV,
Stopover Area, Northwest Territories
TREpY TYPE & NGO, TESYT RECOVERY
bDepth 480' ~ Water from blooie line before returns were lost @ of
POINT OF SAMPFLE AMT, & TYPE CUSHION MUD RESISTIVITY
{ PUMPING FLOWING GAS LIFT SwWaAB
| WATER BBLS/D. OIL BBLS/D. GAS MFC/D,
| ® _ of @ _o°F || _ I
' AEFARATOR TERVOIR w:::::l::L.D WH:NN":::E'V‘c l I SEFPARAT l
L. . — _ _. . _. PRESSUARES,PSIG — —— — . — — __ — — . L _temperatures. .. _ |
March 18/75 March 24/75 GBd
BATE SAMPLED (B/M/¥] DAYk aEcEIVED (DfM/¥) Date ANALYEED [O/m/Y) ANALYST REMARKS
10N MG/L MG% MEQ/L ION MG/L MG% MEQ/L TOTAL SOLIDS MG/L
Naik 53 9.9 2.3 ¢ 19 3.5 0.5
BY EVAPORATION @ IID°= BY EVAPORATION @ IIODC
K Br
Ca i
92 17.1 4.6 538
. c AT IGNITION CALCULATED
: 5| 1.0 0.4 [°°3 205 38.1 3.4
5 % 164| 30.5 3.4
sr co, o
0 0.0 0.0 1.0006 @®eooF 1.3315 @ 25°C
SPECIFIC GRAVITY REFRACTIVE INDEX
Fe TRACE oH ol 0.0 0.0
H2® NOT DETECTED 7.8 14.5 @ 250¢
pH nEsisTIVITY {OHM/METERS)

LOGARITHMIC PATTERN MEQ PER LITER

: i g . i . 3 { :
Na '] - - ol
Ca / \ HC03
™
Mg T S0,
Fe / €Oy
REMARKS  aCl equiv 307
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CORE LABORATORIES, INC.
Petraleum Reservoir Engineering
DALLAS. TEXAS

Special Core Analysis Study

for

UNION OIL COMPANY OF CANADA LIMITED

Stopover K-44 and Colville D-45 Wells

Northwest Territories Canada



CORE LABORATORIES, INC,
Petroleum Reservoir Engineering
DALLAS, TEXAS

May 18, 1976

Union Oil Company of Canada Limited
P. O. Box 999

Calgary, Alberta T2P 2Ké

Canada

Attention: Mr., Lorne D. McCluskey

Subject: Special Core Analysis Study
Stopover K-44 and Colville D-45 Wells
Northwest Territories
Canada
File Number: SCAL-75150

Gentlemen:

In letters dated April 25, 1975, June 2, 1975, and June 16, 1975, from
Lorne D. McCluskey, Core Laboratories, Inc,, was requested to perform:
(1) Water -0Oil Relative Permeability Tests, (2) Mercury Injection Tests,
(3) Capillary Pressure Tests, (4) Formation Resistivity Factor Measure-
ments, and (5) Formation Resistivity Index Measurements on sandstone
core plugs from the subject wells, The results of the water-oil relative
permeability tests were submitted in final form on March 25, 1976. The
remaining tests are presented herein., The core plugs used in this study
are identified as to well, sample number, and depth interval on Page 1

and are lithologically described on Page 2.

Fifteen core plugs and nine slabbed well cores were submitted for use

in this study. Core plugs 1 inch in diameter were drilled from the nine
slabbed cores with a diamond core bit using water as the bit coolant and
lubricant. All core plugs were extracted of hydrocarbons with toluene,
leached of salt with methyl alcohol, and then dried. Air permeabilities
and porosities were determined on the cleaned and dried core plugs. The
results of the permeability and porosity determinations were submitted
to a representative of Union Oil Company of Canada Limited. Based on



Union Oil Company of Canada Limited Page Two
Stopover K-44 and Colville D-45 Wells

the permeability and porosity determinations, core plugs were selected
for further testing.

Eight core plugs, five from the Stopover well and three from the Colville
well, were evacuated and saturated with appropriate simulated formation
water., Six-point capillary pressure tests were performed using a porous-
plate cell and an air-brine system. The results of the capillary pressure
tests are presented by well in tabular form on Page 3 and in graphical
form on Pages 4 through 8. The measured capillary pressure-saturation
relationships correlate with both permeability and porosity for the
Stopover and Colville wells.

Prior to performing the air-brine capillary pressure tests, the electrical
resistivities of the brines and the brine saturated core plugs were mea-
sured. These measurements were repeated over a period of several
days until the electrical resistivities stabilized indicating that ionic
equilibrium within the core plugs had been attained. Formation resis-
tivity factors were calculated from the electrical resistivity measure-
ments and their relationships with porosity are presented in tabular form
on Page 9 and in graphical form on Pages 10 and 1]1. Using Archie's
equation, a cementation exponent ''m' of 1,71 was calculated for the
Stopover well, Using Archie's generalized equation, a cementation ex-
ponent "m'' of 1,83 at an "a'" intercept of 1. 10 was calculated for the
Colville well,

Electrical resistivities were measured at one equilibrium desaturation
point on three core plugs from each the Stopover and the Colville wells,
The formation resistivity-saturation relationships yield calculated satu-
ration exponents 'n" of 1. 47 and 1,68 for the Stopover and Colville wells
respectively.

Multi-point mercury injection tests were performed on eleven core plugs,
six from the Stopover well and five from the Colville well, using in-
jection pressures ranging from 3 psia to 1500 psia. The multi-point
mercury injection tests are presented by well in tabular form on Pages
14 and 15, and in graphical form on Pages 16 through 21. The results

of the wetting phase saturation injection pressure relationships correlate



Union Oil Company of Canada Limited Page Three
Stopover K-44 and Colville D-45 Wells

with permeability and porosity for both wells, The inflections exhibited
by the test results for Samples 89, 103A, 12, and 9 (Pages 18, 19 and
20) indicate the presence of multi-modal pore size distribution. The
heterogeneous porosity systems present in the core plugs tested is not
unusual for poorly sorted sandstone core material.

Should you have any questions pertaining to these test results or if we
can be of any assistance, please do not hesitate to contact us.

Very truly yours,

Core Laboratiories,

Duane L. Archer, Manager
Special Core Analysis
DLA:JWW:gb
10 cc. - Addressece



CORE LABORATORIES, INC.
Petrolewm Reservoir Engineering
DALLAS. TEXAS
Page 1 __of 2]

File SCAIL-75150

Company. i il of nada T.imited Formation._ ©@ld Fort Sand
Number of Wells__ Two County. Northwest Territories
Field Stopover and Colville State Canada

Identification of Samples

Sample
Number Company Well Depth, Feet
Stopover Field
45 Union Oil Company of Canada Ltd., Union Qil Stopover K-44 2780, 0-80.7
50 2784.1-85.0
50A 2784.1-85.0
70 2798.2-99.0
88 2813.2-13.5
89 2813.5-14.3
98 2820.8-21.9
98A 2820.8-21.9
103 , 2825.6-26.2
103A 2825,6-26,2
113 2832,4-33.1
115 2834,.3-34.9
Colville Field

1 Union Oil Company of Canada Ltd., Union Mobkile Colville D~45 3183.2-83.7

4 3185.6-86.0

9 3190, 8-91. 8
10 3190.8-91.8
11 3218.0-18.7
12 3218.0-18.7
15 3223,0-23.4

18 3225,9-26. 4



Sample

Number

45
50
50A

70
88

89

98

98A
103

103A

113
115

10
11

12
15

18

CORE LABORATORIES, INC.
Petrolenm Resérvoir Engineering
DALLAS, TEXAS

Page__ 2 of 21

File_ SCAL-75150

Lithological Description

Description

Stopover Field

Ss, reddish brn, v/fn grn, well indurated, w/sh inclusions

Ss, gry-red, fn-v/fn grn, well indurated, w/sh

Ss, red-brn, cse-v/fn grn, apparent S5i0O; cement, well indurated,
cse grn concentrations

Ss, red & gry, fn grn, v/sl/calc, mod indurated, w/clay pockets
Ss, buff-white, med-fn grn, apparent SiOZ cement, mod indurated,
red-brn staining an upper portion

Ss, gry, med-fn grn, v/sl/calc, mod indurated, w/fn grn lams,
red stks

5s, red-brn-buff white, med-fn grn, apparent SiO; cement, well
indurated, blotchy color staining, grns uniform

Ss, red & gry, fn-med grn, well indurated, w/clay pockets

Ss, red-brn, cse-fn grn, apparent SiO; cement, mod-poor in-
indurated, blotchy color appearance

Ss, red, fn-med grn, v/sl/calc, mod indurated

Ss, red, fn grn, well indurated, w/sh stks

Ss, red-brn-buff white, med-fn grn, apparent SiO; cement, well
indurated, blotchy color appearance

Colville Field

Ss, 1t gry, v/in-silt grn, apparent SiO, cement, well indurated,
tr musc, pyrite

Ss, gry, v/in grn, sl/calc, well indurated

Ss, gry, v/in grn, sl/calc, well indurated

Ss, tan, v/fn grn, sl/calc, mod indurated,

Ss, 1t gry-white, fn-v/fn grn, apparent SiO, cement, mod-poor
indurated, med grn laminar, tr musc

Ss, gry, in grn, mod indurated

Ss, 1t gry-white, fn-v/fn grn, apparent SiO; cement, mod-poor
indurated, med grn laminae, tr musc

Ss, 1t gry-white, fn-v/fn grn, apparent SiO, cement, mod-poor
indurated, med grn laminae



CORE LABORATORIES, INc,

Petroleum Reservoir Engineering

DALLAS, TEXAS Page_ 3 ___of 21

File_ SCAL-75150

Air -Brine Capillary Pressure Data

Pressure, PSI: 1 2 4 8 15 35
Sample Permeability, Porosity, )
Number Miltidarcys Per Cent Brine Saturation, Per Cent Pore Space

Stopover Field

50A 1.2 8.3 100, 0 100. 0 96.0 89. 0 82.6 70,3
88 130 12.8 92.9 60, 8 39.5 26.3 20,3 15.6
98 12 10.1 100.0 100, 0 89. 4 t4. 0 42.0 31.9
103 118 14, 4 100. 0 69. 4 44,8 31.5 25,6 21.3
1156 1.7 10. 8 100. 0 1006, 0 91.6 63.9 41.7 31.9
Colville Field
11 12 14,0 100.0 95.4 75,3 50.6 31.2 16.9
15 7.3 13.2 100, 0 100. 0 93.2 63.2 34,6 18. 0
18 20 15.1 100, 0 100. 0 83.0 39.6 26,4 15.9

These analyses, opiniona or interpretations are based on observations and material supplied hy the client to whom, and for whose exclusive and confidential use,
this report is made. The interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. {ll errors and omisstons excepted): but
Core Laboratories. Inc. and its officers and employees, assume no responsibility and make no warranty or representations as to the productivity, proper opera-
tion, or profitableneas of any oil, gas or tther mineral well or sand in connection with which such report is used or relied upon.
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CORE LABORATORIES.

Petrolewum Reservoir Engineering

DALLAS, TEXAS

Company __Union Qil_Co. of Canada [itd,  Formation _Old I'ort Sand

County
State

Stopover K-44 & Colville 1D-45

Well

anacla
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Field
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Petroleum Reservoir Engineering Fil SCAL.-75150
Le nd

DALLAS, TEXAS

Company __Ynion Oil Co. of Canada [.td. Formation Qld Fort Sand

Brine Saturation, Per Cent Pore Space

Well Stopover K-44 & Colville D-45 County Northwest Territories
Field Stopover State Canada
Sample Number: 103 98
Permeability, Md,: t18 12
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Perroleum Reservoir Engineering

DALLAS, TEXAS File ___SCAL-75150

Company __tnion Qil Co, of Canada: l.td, Formation Old Fort Sand

Well Stopover K-44 & Colville D-45  County Northwest Territories
Field Siopover State Canada

Sample Number: 119
Permeability, Md.: 1.7
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CORE LABORATORIES, INC. Page_ 1 of __ 21

Perroleum Reservoir Engineering ) ~
DALLAS, TEXAS File SCAL-75150
Company __Union Qil Co, of Canada ltd, Formation _Qld Fort Sand
Well __ Stopover K-44 & Colville D45 County. . Northwest Territories
Field Colville State Canada
Sample Number: 11 15
Permeability, Md.: 12 7.3
11 15
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CORE LABORATORIES, INC. Page 8 ol 21

Petroleum Reservoir Engineering ) _
DALLAS. TEXAS File SCAL-75150

Company__Union Qil Co. of Canada L.td. Formation Old Fort Sand

Well Stopover K-44 & Colville D-45  County Northwest Territories
Field Colville State Canada

Sample Number: 18

Permeability, Md.: 20
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Brine Saturation, Per Cent Pore Space
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CORE LABORATORIES; INC.
Petrolenm Reservoir Engineering
DALLAS, TEXAS Page 9 of 21

File  SCAL-75150

Formation Factor and Resistivity Index Data

Stopover Field
Resistivity of Saturating Brine, Ohm-Meters: 0. 2563 @ 71°F.

Sample Porosity, Formation Brine Saturation, Resistivity

Number Per Cent Factor Per Cent Pore Space Index
50A 8.3 76.1 100, 0 1. 00

_ 70,3 2.13

88 12.8 3z2.1 100. 0 1. 00
15.6 3. 29

98 10,1 51.8 100, 0 1. 00
31.9 5.98

103 14, 4 24,8 100, 0 1. 00
113 4.5 201 100, 0 1. 00
115 10,8 49,7 100.0 1, 00

Colville Field
Resistivity of Saturating Brine, Ohm-Meters: 0.120 @ 74°F,

1 11.7 60,8 100.0 1. 00
80.5 1. 89
10 9.0 87.0 100, 0 1. 00
11 14,0 41, 2 100, 0 1. 00
15 13.2 43,2 100, Q 1,00
18.0 12,0
18 15,1 31.1 100.0 1. 00
15.9 23.3

These analysc:. opinions or iaterprotations are based on observations and material supplied by the client to whom, and for whose exclusive and confidential use,
this report is matle. Tha interpretations or opinions expressed represent the best judgment of Coure Laboratories, Ime. (all errors and omissions excepted): but
Cure Laborntories, Inc. anid its officers and employees. assume ho responsibility and make no warranty or representations as to the productivity, proper opera-
tion. or proftabiensss of any ofl, gas or sther mineral well or sand in ¢onnection with which such repert is used or relied upon.
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Page 14 of 21
File SCAL-75150

Stopover Field

Mercury Injection Capillary Pressure Data

Sample Number: 45 50 70 89 98A 103A
Permeability, Md.: 0.033 0.28 1.3 233 5.5 60
Porosity, Per Cent: 5.6 6.6 13.7 13,2 9.7 14,6

Injection Pressure,

PSIA Wetting Phase Saturation, Per Cent Pore Space
3 100.0 100.0 100, 0 93.0 100, 0 100,0
6 100.0 100.0 100, 0 71.9 100, 0 100, 0
9 100, 0 100, 0 100, 0 55,8 100.0 96.9
12 100, 0 100, 0 100, 0 44, 1 100. 0 85,6
15 , 100, 0 100, 0 100.0 38.3 100.0 T4, 4
18 100.0 100, 0 100. 0 32.8 100.0 62.9
21 100.0 100. 0 100.0 30,1 100, 0 57.2
24 100. 0 100. 0 100, 0 27.6 100G, 0 52.4
27 100. 0 100. 0 100.0 25.17 100, 0 48. 9
30 100. 0 100, 0 100.0 24.5 98.2 46. 4
40 100, 0 100, 0 98, 6 21.4 88. 0 39.5
60 100, 0 100, 0 94, 0 17. 8 67.7 32.7
80 100, 0 100, 0 89.9 15. 8 57. 4 30.0
100 100, 0 96. 6 84,9 14, 4 51.0 28.2
200 100, 0 73.2 63.5 10. 7 39. 8 24.2
300 100, 0 02,6 54,0 8.7 34,1 22.4
500 91,7 45,5 44,0 6.3 27.7 19.6
750 72.0 34,2 35,6 4,5 23,2 17. 2
1000 55,6 28.3 29.3 4,2 20. 8 15.0
1250 44.5 23.5 24,9 2.8 19.1 14,5
1500 34,5 21, 4 21.9 2.7 18.1 12. 2

These analyses, opinions or interpretations are based on observati i i i
. ] ons and materiul supplied by the client to whom, and f.
e h . I : b P : ' or
'(‘hlls |ti-|_nr;r1. is rx:mfle‘ The interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. (all errors and omissions exce ted); but
Jore L .omtu.rle:, Inc. and its officers and empioyees, assume no responsibility and muke no warranty or rapresentations g to the productivit ropper hera
tion, o profitableness of any oil, yas or other miners]l well or sand in connection with which such report is used or relied upon P aperss

whose exclusive and confidential use,
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Page 12 of 2l
File_ SCAL-75150

Colville Field

Mercury Injection Capillary Pressure Data

Sample Number: 4 9 11 12 18
Permeability, Md.: 0.56 0. 035 18 82 25
Porosity, Per Cent: 11. 8 7.9 13.9 12.6 14.6
Injection Pressure,
PSIA Wetting Phase Saturation, Per Cent Pore Space
3 100.0 100.0 100. 0 100, 0 100.0
6 100.0 100. 0 100. 0 100. 0 100, 0
9 100.0 100.0 100. 0 106.0 106, 0
12 100. 0 10C. 0 100.0 100.0 100. 0
15 _ 100. 0 100.0 95. 4 100. 0 100,0
18 100. 0 100.0 89.0 98.5 100. 0
21 100. 0 100.0 83.9 96,1 95, 8
24 100. 0 100.0 79.9 92.1 85.1
27 100. 0 100.0 76.1 90. 4 5.9
30 100.0 100.0 73.5 87,6 £7.8
40 100. 0 100. 0 64,7 7.7 51.3
60 100.0 160, 0 55,1 66.6 42,0
80 100.0 100.0 48, 1 57.3 36,0
100 100.0 100.0 43.2 51. 8 31.8
200 73.7 100. 0 30.3 38.6 23.2
300 6£3.7 100.0 24,0 31.3 18. 8
500 54,3 100.0 16. 8 24,1 13.5
750 46. 6 100, 0 14,1 20.3 10. 9
1000 40.7 78.2 12, 2 17.5 9.8
1250 35.5 £9.9 10. 6 14,5 8.8
1500 31. 4 60.5 10,2 13.8 8.7

These analyses, opinions or interpretations are based on obgervations and material i i

These ses. op : t + b supplied by the client to whorr, and for whouse exclusive and confidenti

(!w. l;l"{;rt is miuie. The interpretations or opinions expressed represent the best julgment of Core Laboratories, 'lnc. (all errors ani omissiunuc:xgppt;&?! Lllzsuei;
Core Laboratories, [ne. and its officers and employees, assume no responsibility and make no warranly or representations as to the productivity prﬁper opera-
tion., or profitableness of any oil, gas ur other mineral well or 3and In connection with which such veport is used or relied upon. ’ P
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Injection Pressure, PSIA
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Field Stopover State Canada
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Special Core Analysis Study

for

UNION OIL COMPANY OF CANADA LIMITED
Stopover K-44 and Colville D-45 Wells

Northwest Territories, Canada



CORE LABORATORIES, INC.
Petroleum Reservoir Engineering
DALLAS, TEXAS

March 25, 1976

Union Oil Company of Canada Limited
P. O. Box 999

Calgary, Alberta T2P 2Ké6

Canada

Attention: Mr, Lorne D, McCluskey

Subject: Special Core Analysis Study
Stopover K-44 and Colville D-45 Wells
Northwest Territories, Canada
File Number: SCAL-75150

Gentlemen:

In letters dated April 25, 1975, June 2, 1975, and June 16, 1975 from
Lorne D, McClusky, Core Laboratories, Inc,, was requested to per-
form: (1) Water-0il Relative Permeability Tests, (2) Mercury Injec-
tion Tests, (3) Capillary Pressure Tests, (4) Formation Resistivity
Factor Measurements, and (5) Formation Resistivity Index Measure-
ments on sandstone core plugs from the subject wells, The results of
the water-o0il relative permeability tests are presented herein, The
remaining tests are in progress and test results will be submitted as
the data becomes available, The core plugs used in this study are iden-
tified as to well, sample number, and depth interval on Page 1 and are
lithologically described on Page 2.

Fifteen core plugs and nine slabbed well cores were submitted for use
in this study. Core plugs, l-inch in diameter, were drilled from the
nine slabbed cores using a diamond core bit with water as the bit coolant
and lubricant., All core plugs were extracted of hydrocarbons with tol-
uene, leached of salt with methyl alcohol, and then dried. Air perme-
abilities and Boyle's law porosities were determined on the cleaned and
dried core plugs. The results of the permeability and porosity deter-
minations were submitted to a representative of Union Oil Company of



Union ©il Company of Canada Limited Page Two
Stopover K-44 and Colville D-45 Wells

Canada Limited. Based on the permeability and porosity determinations,
core plugs were selected for further testing.

Eleven core plugs, six from the Stopover well and five from the Colville
well, were evacuated and saturated with either a simulated Stopover for-
mation water or a simulated Colville formation water. Initial (pseudo-
connate) water saturations which averaged 13.0 per cent pore space for
the Colville D-45 well and 21.5 per cent pore space for the Stopover
K-44 well were established using a centrifugal technique. Effective per-~
meabilities to oillwere measuredin the presence of the initial water satu-
rations. One core plug from each well contained insufficient permeability
for further testing and was deleted from the testing program. Water-oil
relative permeability tests were performed using the proper injection
water, The results of the water-oil relative permeability tests are sum-
marized by well on Page 3, presented in tabular form on Pages 4 through
1], and in graphical form on Pages 12 through 27,

Because of the limited oil production following water breakthrough for
Sample 115, insufficient data was available to calculate the relative per-
meability characteristics. The results of this test are summarized on
Page 3 with the water-oil relative permeability data; however, only end-
point data is presented.

The properties of the fluids used in the water-ocil relative permeability
tests are listed below for your convenience.

Temperature, Density, Viscosity,
Fluid °F. gm/cc, Centipoises
Refined Mineral Oil 70 0.8348 20,6
90 0.8272 12.9
110 0.8196 8.61
Simulated Colville Water 70 1,038 1.067
90 1.035 0.845
110 1.032 0.687
Simulated Stopover Water 70 1.023 1.026
90 1,019 0. 810

110 1.014 0.653



Union 0Oil Company of Canada Limited Page Three
Stopover K-44 and Colville D-45 Wells

The results of the tests on Samples 50A and 98 from the Stopover K-44
well indicate both channeling and plugging, The channeling is indicated
by the rapid increase in the relative permeability-to-water curves (Pages
21 and 25) at the low water saturations and the plugging is indicated by
the suppressed relative permeability-to-water curves at the high water
saturations.

Should you have any questions pertaining to these test results, or if we
can be of any assistance, please do not hesitate to contact us.

Very truly yours,
Core Laboratogies, Inc.

)

Duane L. Archer, Manager
Special Core Analysis

DLA:JWW:tl
10 cc., - Addressee



CORE LABORATORIES, INC.
Petroleum Reservoir Engineering

DALLAS. TEXAS
Page_ 1 of 27

File SCAT.-75150

Company Union Oil Company of Canada Limited Formation. ©ld Fort Sand
Number of Wells Two County. Northwest Territories
Field As Noted State Canada

L3

Identification of Samples

Sample
Number Company Well Depth, Feet
Stopover Field
50A Union Qil Co. of Canada Ltd, Union QOil Stopover K-44 2784,1-85,0
88 2813.2-13.5
98 2820.8-21.9
103 2825.6-26.2
115 2834,3-34,9
Colville Field
1 Union Oil Co. of Canada Lid. Union Mobile Colville D-45 3183,2-83,7
11 3218,.0-18,7
15 3223.0-23.4

18 3225,9-26. 4
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CORE LABORATORIES, Inc.
Petroleum Resérvoir Engineering
DALLAS, TEXAS

Page_ 2 of 27
File. SCAL-75150

Lithological Description

Description

Colville D-45

Ss, 1t gry, v/fn-silt grn, apparent SiOp cement, well indurated,
tr musc,pyrite

Ss, It gry-white, fn-v/fn grn, apparent SiO; cement, mod-poor
indurated, med grn laminar, tr musc

Ss, It gry-white, fn-v/fn grn, apparent SiO2 cement, mod-poor
indurated, med grn laminae, tr musc

Ss, It gry-white, fn-v/fn grn, apparent SiO, cement, mod-poor
indurated, med grn laminae

Stopover K-44

Ss, red-brn, cse-v/fn grn, apparent SiOp cement, well indurated,
cse grn concentrations

Ss, buff-white, med-fn grn, apparent SiO; cement, mod indurated,
red-brn staining an upper portion

Ss, red- brn -buff white, med-fn grn, apparent 510, cement, well
indurated, blotchy color staining, grns uniform

Ss, red-brn, cse-fn grn, apparent SiO; cement, mod-poor in-
durated, blotchy color appearance

Ss, red-brn-buff white, med-fn grn, apparent 510, cement, well
indurated, blotchy color appearance
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CORE LABORATORIES, INC.
Petroleum Reservoir Engineering
DALLAS, TEXAS

Page 4 of 2 7

File SCAL-75150

Sample Number. 1 Initial Water Saturation, ¢
14.
Air Permeability, Md 0. 35 Per Cent Pore Space
i t 11,7
Oil Permeability at Porosity, Per Cen
Initial Water Saturation, Md 0.065
Water Saturation, Water-0il Relative Relative Permeability Relative Permeability
Per Cent Pore Space Permesbility Ratio To Water*, Fraction to Oil®, Fraction
14.6 . 000 1.000
35,5 .070 .027 . 388
43,2 | . 687 .103 . 150
49, 4 4,66 . 205 . 044
54,3 25.3 . 304 .012
56.3 59.5 . 345 . 0058
58,6 216 . 389 .0018
59.6 540 . 405 . 00075
60,8 . 431

* Relative to oil permeability,

These analyses, opinions or intsrpretations are based on observations and material supplied by the client to whom, and for whose exclusive nnd confidential use,

thls report ls made. The interpretations or opinions expressed represent the beat judgment of Core Laboratories, Inc. (all errors and omissions excepted); but

Core Laborutories, Inc. and its officers and employees, nssume no responsibility and make no warranty or repment:tt;l)onl as to the produetivity, proper opera-
P R . o a.

aE = e R 1o o o omee e w21 o osms ne stk mmtmacel ciemll re o mm e d I e mmmmomdmer bbb ceehEoabh o= ok s . L I



CORE LABORATORIES, INC.
Petroleum Reservoir Engineering
DALLAS, TEXAS

Pagp 5 of 27

File SCAL-75150

Water-Oil Relative Permeability Data

this report in made,

Sample Number. 11 Initial Water Saturation,
13.8
Air Permesbility, Md 12 Per Cent Pore Space
i 14,0
0il Permeability at Porosity, Per Cent.
Initial Water Saturation, Md B.5
Water Saturation, Water-0Oil Relative Relative Permeability Relative Permeability
Per Cent Pore Space Permeability Ratio To Water*, Fraction to Oil*, Fraction
13,8 . 000 1.000
19,7 .098 .035 . 355
23.4 .973 . 178 . 183
25.0 1,74 . 240 . 138
29.1 5,72 . 389 . 068
35,2 22.4 . 538 .024
36,8 57.3 617 .011
43,5 124 . 661 . 0053
45,5 188 . 690 .0037
50,7 . 746

* Relative to oil permeability,

Thesa analyss, opinions or interpretations are based on observations and material aupplied by the client to whom, and for whose exclusive and confidentinl use,
The interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. (all errors and omissions excepted}; but
Core Laboratories, Inc. and its officers and employees, assume no responsibility and make no warranty or representations as to the productivity, proper opers-
tion, or profitableneas of any oil, gas aor other mineranl well or sand In connection with which such report is used or relied upon.



Sample Number

CORE LABORATORIES, INC.
Petroleum Reservoir Engineering
DALLAS, TEXAS

Water-Oil Relative Permeability Data

15

Air Permeability, Md

Oil Permeability at

Initial Water Saturation, Md

Water Saturation,

7.3

4, 8

Water-Oil Relative

Initial Water Saturation,
Per Cent Pore Space

Porosity, Per Cent

Relative Permeability

6 of. 27
SCATL-75150
11.6
13,2

Relative Permeability

Per Cent Pore Space Parmeability Ratio To Water*, Fraction to Oil*, Fraction
11.6 . 000 1.000
16,6 . 511 225 . 440
20.7 2.07 . 420 .203
22.1 2.93 . 468 . 160
23,5 4,12 .515 . 125
27.8 10,4 617 . (059
31,7 22.7 . 680 . 030
39.0 97.5 . 780 . 0080
4]1.3 162 . 805 . 0050
47. 6 . 850

* Relative to oil permeability,

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and confidentia! use,

this report is
Co

e, The interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. (all errors and omissions exceplad
re Laboratories, Inc, and !ts officers and employees, assume no responsibility and make no warranty or representations as to th
tion, or profitablensss of any oil, gus or other mineral well or sand in connection with which such report is used or relied upon.

tHRL
e productivity, proper opera.

ut



CORE LLABORATORIES, INC.
Petroleam Reservoir Engineering
DALLAS, TEXAS

Page 7 of 27
File SCAL-T75150

Water-Oil Relative Permeability Data

Sample Number. 18 Initial Water Saturation,
Air Permeability, Md 20 Per Cent Pore Space 11.9
Oil Permeability at Porosity, Per Cent._ 1.1
Initial Water Saturation, Md 10,5
Water Saturation, Water-Oil Relative Relative Permeability Relative Permeability
Per Cent Pore Space Permeability Ratio To Water*, Fraction to Qil®, Fraction
11.9 . 000 1,000
24.2 . 108 .038 . 350
29.4 . 723 . 141 . 195
32.0 ' 1.43 .209 . 146
36.3 4,00 . 332 .083
42.5 15,0 . 540 . 036
44,9 23,0 621 027
47,3 36.5 « 693 .019
50.0 58,4 . 759 .013
53.1 87.9 . 800 .0091
55,0 120 . 825 . 0069
61,2 . 839

* Relative to oil permeability,

These analyses, opinions or internretations nre based on abservations and material aupplied by the ellent to whom, and for whose exclusive and confidential use,
this report is made. The interpretationa or opinions expressed represent the beat judgment of Core Laboratories, Ine. (all errors and omissions excepted); but
Core Laboratories, Inc. and its officers and employees. aasume no responsibllity and make no warranty or tepresentations as to the productivity, proper opera-
tion, or profitableniess of any oil, gas or other miners! well or sand in connsetion with which such report is vaed or relied upon.



Sample Number

CORE LABORATORIES, INC,
Petroleum Reservoir Engineering
DALLAS, TEXAS

Air Permeability, Md

0il Permeability at

Initial Water Saturation, Md

Water Saturation,
Per Cent Pore Space

Page 8 of__ 27
File SCAIL.-75150
Water-0il Relative Permeability Data
50A Initial Water Saturation,
1.2 Per Cent Pore Space 28.7
Porosity, Per Cent. 8.3
0.67

Water-0Oil Relative
Permeability Ratio

Relative Permeability
To Water*, Fraction

Relative Permeability
to Oil*, Fraction

28.7
30. 4
32.5
34,5
35.9
38. 4
40,6
43,0
47.6

. 050
1.00
4,33
7.78

17.2
33.8
59.8

* Relative to oil permeability,

These analyses, opinions or interpretations are based on observations and material aupplied by the client to whom, and for whose exclusive and confidential use,
1} mngq best judgment of Core Lahovatories, Inz. {(all errors and omissions excep

this veport

The interpretations or opinions expressed represant the

» 000
. 0049
.010
.013
014
.016
017
,018
.019

1,000
. 098
. 010
. 0030
.0018
. 00093
.00051
. 00030

ted): b

ut

Core Laboratories, Inc. and its officers and employees, assume no responsibility and make no warranty or representiations as to the productivity, proper opera-

tion. or profitablensas of any oi]l. gas or other mineral well or sand in connection with which such report s used or relied upon.



CORE LABORATORIES, INC.
Petroleum Reservoir Engineering
DALLAS. TEXAS

Page 9 of 27

File SCAL-75150
Water-Oil Relative Permeability Data
Sample Number 88 Initial Water Saturation,
12. 6
Air Permeability, Md 130 Per Cent Pore Space
i 12. 8
Oil Permeability at Porosity, Per Cent
Initial Water Saturation, Md 117
Water Saturation, Water-0il Relative Relative Permeability Relative Permeability
Per Cent Pore Space Permeability Ratio To Water*, Fraction to Oil*, Fraction
12,6 . 000 1,000
19.1 . 0080 . 0049 .610
24.3 .068 . 027 . 399
28.5 . 199 . 055 277
31,3 . 369 .076 . 206
35.5 . 835 . 106 127
39.4 1.94 . 132 .068
42,4 4,02 . 157 .034
44, 4 9.10 173 .019
45,8 14.8 . 183 .012
46,7 21.6 . 190 .0088
48,5 53.9 . 205 .0038
49.3 92.2 211 .0023
51. 4 . 231
* Relative to oil permeability,
Thess analyses, inions or interpretations are based on observations and material supplied by the client to whom, and for whose exc¢lusive and confidential use,
this report is e. The Interpretations or opinions expressed represent the beat judgment of Core Laboratories, Ine. (all errors and omissjons excepted); but

re Laboratories, Ine. and ita officers and employess. asasume no responsibllity and make no warranty or representations as to the productivity, proper opera-
tion., or profitableaneas of any oil, gas or other mineral well or sand in conpection with which such report is used or relied upon.



Sample Number,

CORE LABORATORIES, INC.
Petrolenm Reservoir Engineering

DALLAS, TEXAS

Air Permeability, Md

Qil Permeability at
Initial Water Saturation, Md

Page of___27
File SCAT-75150
Water-Oil Relative Permeability Data
98 Initial Water Saturation,
12 Per Cent Pore Space__ 25. 8
Porosity, Per Cent 10.1
9.0

Water Saturation,
Per Cent Pore Space

Water-0Oil Relative
Permeability Ratio

Relative Permeability
To Water®, Fraction

Relative Permeability
to OQil*, Fraction

25.8
30,3
33,7
38.3
41.1
43,1
44, 3
44,7

.040
I214

1,52

4, 41
16,7
533

* Relative to oil permeability.

. 000
. 0078
.012
.014
.015
015
.016
.016

1.000

. 195

. 056

. 0092
0034
. 0009
. 00003

These analyses, opinions or interpretations ore based on cbservations and material supplied by the client to whom., and for whose exclualve and conﬁdentia] use,

this report is made. The interpretations or opinions expressed represent the be
Core Laborutories, Inc. and its officers and employees, ansume no responsibility aud make no warranty or representations ms to th
tion, or profitableness of any oll, gas or other mineral well or sand in connection with which such report is used or relied upon.

st judgment of Core Laboratories, Ine. (a)) errcrs mnd omissions ex

e productivity, proper opera



Sample Number

CORE LABORATORIES, INC.
Petroleum Reservoir Engineering
DALLAS. TEXAS

Water-Oil Relative Permeability Data

103

Air Permeability, Md

118

Qil Permeability at

Initial Water Saturation, Md

Water Saturation,

100

Water-0Oil Relative

Page 11 of 27
File SCAL-~75150
Initial Water Saturation,
Per Cent Pore Space 18.1
Porosity, Per Cent__ 14.7

Relative Permeability

Relative Permeability

Per Cent Pore Space Permeability Ratio To Water*, Fraction to Qil*®, Fraction
18.1 . 000 1.000
35.3 .0063 .0014 221
41,2 .058 L0070 .121
47,3 . 444 024 .054
52.3 2.68 . 045 L.017
54,9 11.4 . 057 . 0050
55,9 35,8 061 L0017
56.8 112 067 . 00060
57.3 260 . 069 .00027
58.1 075

* Relative to oil permeability.

These analyses, opinions or interpretations are based on obssrvations snd material supplied b,
mm. The interpretations or opinicns exp

this report ls
Col

represent the best judgment o

the client to whom, and for whose exclusive and confidential use,

Core Laboratories, Inc. {all errors and omissions exceptad): but

re Laborutories, Inc. and its officers and employess, assume no responsibility and make no warranty or representations as to the productivity, proper opera-

tion, or profitableness of any oil, gas or other mineral well or sand in connectlon with which such report is used or relied upon.
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CORE LABORATORIES. INC. Page ‘13 of 27
Petroleum Reservoir Enpmgnn'
DALLAS, TEXAS File SCAL-75150

Company Union Oil Co. of Canada Ltd, Formation QOld Fort Sand
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Water-0il Relative Permeability Ratio
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Relative Permeability, Fraction
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Company Union Oil Co. of Canada Litd. Formation 0Old Fort Sand

Water Saturation, Per Cent Pore Space
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Water-Qil Relative Permeability Ratio
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Water-Qil Relative Permeability Ratio
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Relative Permeability, Fraction

1.0

0.001

Company _lUnion Qfl Co, of Canada T.td,  Formation

CORE LABORATORIES,

Petroleum Reservoir Engineering
DALLAS, TEXAS

INC.

Page 27

of

27

File .  SCAIL-75150

0Old Fort Sand

Water Saturation, Per Cent Pore Space

Well Union Qil Stopover K-44 County Northwest Territorics
Field Stopover State Canada '
EX: E= ,: 2 2 ¥ T = — =t
--K 1' o — |
=== =
N 1 1
< [SIIA K 1941050 SR BY
& AT T S IR AR I
e = ey
= = === ==
—ﬁ:&" E === $ == ' 4 = —%
E=c : 3
CESSS=s==s =
%A D e ==5=s = = :
7 i
4 1
L H
J 1 T
T 1
1 ;
! \
i i !
= = e = - et
= =S e e e e e ==
= e —
¥ =
SEosEes oo SSgeas=s——-o =
= TR e = — =+ 3 = = === =3 -
g==== Es=——za=== = = Eamem—o=——=_|
<+ ' +
{
I
T {
)i i {
1 Pl
0 10 20 30 40 50 60 70 80 30 100






CORE LABORATORIES, INC.
Petrolewms Reservoir Engineering
DALLAS. TEXAS

Special Core Analysis Study

for

UNION OIL COMPANY OF CANADA LIMITED

Stopover No. K-44 and
Colville D-45 Wells
Canada



CORE LABORATORIES, INC.
Pesrolenm Ressrvoir Engineering
DALLAS. TEXAS

February 24, 1978

Union 0i1 Company of Canada Limited
P.0. Box 999

Calgary, Alberta 2TP 2K6

Canada

Attention: Mr. Lorne D. McCluskey

Subject: Special Core Analysis Study
Stopover No. K-44 and
Colville D-45 Wells
Northwest Territories
Canada
File Number: SCAL-75150A

Gentlemen:

On May 18, 1976, a Special Core Analysis Study identified as SCAL-75150 was sub-
mitted in final form. In subseguent communications and conversations between
representatives of Union 0il1 Company of Canada Limited and Core Laboratories, Inc.,
it was noted that there was a difference in the results of the multi-point mercury
injection tests as compared to the porous-piate capillary pressure tests. It was
decided that Core Laboratories, Inc., would attempt to resolve these differences

by performing additional tests. Presented in this report are the results of the
following: (1) Porous-Plate Capillary Pressure Tests with a final high-speed
centrifugal point performed in an air-brine system, and (2) Multi-Point Mercury
Injection Tests on sandstone core plugs from the subject wells. There will be no
charges incurred by Union 0il1 Company of Canada Limited for this study. The core
pilugs used in this study are identified as to well, sample number, and depth interval
on Page 1, and are lithologically described on Page 2.

The nine core plugs used in this study were previously prepared for use in the
study identified as SCAL-75150. Each core plug was extracted of hydrocarbons with
alternate injections of toluene and acetone, leached of salt with methyl alcohol,
and then dried. Air permeabilities and Boyle's law porosities were determined on
each cleaned and dried core plug.

Three core plugs (Numbers 65A, 88A, and 115A) from the Stopover K-44 Well, and two
core plugs (Numbers 16 and 17) from the Colville D-45 Well were evacuated and satu-
rated with the appropriate simulated formation water, synthesized from water analyses
submitted for use in this study. With the exception of a final high-speed centrifuge
point, a porous-plate cell and an air-brine system were used in performing these
7-point capillary pressure tests. The results of these data are presented by well

in tabular form on Page 3, and in graphical form on Pages 4 through 7.



Union 011 of Canada Limited Page Two
Stopover K-44 and Colville K-45 Wells

The five core plugs used for the capillary pressure tests were Teached of salt with
methyl alcohol, and dried. Air permeabilities and Boyle's law porosities were again
determined on the cleaned and dried core plugs. Multi-point mercury injection tests
were performed on six core plugs from the Stopover K-44 Well and three core plugs

from the Colville D-45 Well using injection pressures ranging from 3 psia to 2000

psia. The results of these multi-point mercury injection test data are presented by
well in tabular form on Pages 8 and 9, and in graphical form on Pages 10 through 18.

The air-brine capillary pressure data were converted to an air-mercury system by
multiplying the air-brine capiliary pressure by 5.11. A comparison was then made
to the average mercury injection plot. These comparisons are valid only when com-
paring tests performed on the same core plug. The multi-point mercury injection
data and the converted air-brine data for the three core plugs {Numbers 65A, 88A,
and 115A} from the Stopover K-44 Well correlate extremely well. The two core plugs
(Numbers 16 and 17) from the Colville D-45 Well exhibit differences in capillary
pressure-saturation relationships that correlate generally at the low pressures
(approximately 50 psi air-mercury) but deviate considerably beyond this point.

In the study which was submitted on May 18, 1976, and identified by our file number
SCAL-75150, air-brine capillary pressure tests and multi-point mercury injection
tests were performed on two core plugs {(Numbers 11 and 18} from the Colville D-45
Well. The capillary pressure-saturation relationships for these two core plugs
correlate generally at the low pressures (approximately 50 psi air-mercury) and
deviate considerably beyond this point. There is no readily apparent reason to
explain why the air-mercury and air-brine data do not correlate for the Colville
Well.

In summary, it is believed that either the air-brine capillary pressure data or the
multi-point mercury injection data would be applicable for reservoir calculations

for the Stopover K-44 Well. It is extremely difficult to access the air-brine
capiliary pressure and multi-point mercury injection data from the Colville D-45
Well, but based on all of the test results it appears that the multi-point mercury
injection data from the Colville D-45 Well would be the most applicable for reservoir
calculations.

It has been a pleasure working for you on this study. Should you have any questions
pertaining to these test results, please do not hesitate to contact us.

VYery truly yours,

Core Laboratories, Inc.

4. T, Tk,

John W. White
for Duane L. Archer, Manager
Special Core Analysis

JWW : fm

10 ¢c¢c. - Addresee



CORE LABORATORIES, INC.
Petrolewm Reservoir Engineering
DALLAS. TEXAS Page 1 of 18

File SCAL-75150A

Company__Unjon 0i1 Company of Canada limited Formation 01d Fort Sand
Number of Wells Two County Northwest Territories
Field As Noted State Canada

Identification of Samples

Sample
Number Company Well Depth, Feet
Stopover Field
50B Union 0i1 Co. of Canada Ltd. Union 0i1 Stopover K-44 2784.1 - 85.0
65A 2794.9 - 95.4
88A 2813.2 - 13.5
98B 2820.8 - 21.9
103B 2825.6 - 26.2
115A 2834.3 - 34.9
Colville Field
15 Union Qi1 Co. of Canada Ltd. Union Mobile Colville D-45 3223.0 - 23.4
16 3223.0 - 23.4
17 3225.9 - 26.4

1:\0“ anklyses, opinions or interpretations are based on observations and materiel supphed by the elient to whom. and for whose exclusive and confidentlal nae,
lcc:l report i made, The interpretations or opiniors expretsed represent the best judgment of Core Labormtorres, Inc. (sl] errors and omissions axoepted); but

re Laboratories, Inc. and ita officers anid employess, amume no respobaibliity and make ne warranty or representations aa to the produclivity, proper opars-
tion, or proftahleness of any ¢il, gwa or cthar minersl well or sand in coooection with which such report s used or reliad upon. '
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CORE LABORATORIES, INC.
Petroleum Resérvoir Engineering
DALLAS. TEXAS

Page__2 _ of 18
File_ SCAL-75T50A

Lithological Description

Description

Stopover K-44

Ss, red-brn, cse-v/fn grn, apparent Si0, cement, well indurated,
cse grn concentrations

Ss, red-brn, med-fn grn, apparent Si0: cement, well indurated
Ss, 1t gry-white, fn-v/fn grn, apparent Si0, cement, well indurated

Ss, red-brn-buff white, med-fn grn, apparent Si0: cement, well
indurated, blotchy color staining, grns uniform

Ss, red-brn, cse-fn grn, apparent Si0, cement, mod-poor indurated,
blotchy color appearance

Ss, red-brn, fn grn, apparent Si0, cement, well indurated, blotchy
color appearance

Colville D-45

Ss, 1t gry-white, fn-v/fn grn, apparent Si0, cement, mod-poor
indurated, med grn laminae, tr mosc

Ss, 1t gry-white, fn-med grn, apparent Si0, cement, well indurated

Ss, 1t gry, v/fn-fn grn, apparent Si0; cement, well indurated



CORE LABORATORIES, INC.

Petroleum Raservoir Engineering
DALLAS, TEXAS Page_3 of 18

File_ _SCAL-75750A

Air-Brine Capillary Pressure Data

Pressure, PSI: 1 Vi 4 8 15 35 300*
Sample Permeability, Porosity,
Number Millidarcys Per Cent Brine Satyration, Per Cent Pore Space

Stopover K-44

65A 22 10.8 100.0 100.0 92.6 50.3 30.7 22.7 12.9
88A 172 13.0 80.9 50.0 27.9 20.6 15.2 11.8 5.9
115A 20 11.1 100.0 100.0 86.0 53.6 36.3 28.5 18.4

Colville D-45

16 5.1 11.7 100.0 100.0 98.4 68.3 43.9 26.0 14.6
17 7.2 16.8 100.0 100.0 100.0 78.1% 39.9 21.8 13.7

*Equivalent Pressure from Centrifuge (Air-Brine System)

Thess analyses. opinions or intsrpretations are based on observations and materiai supplied by the ¢lient to whom. and for whose exclusive and confidential use.
this report in made. The interpretations or opiniony expressed represent the best jucgment ol Core Laboratories. Inc, iall errors and omissions excepted)! but
Coe Laboratories, Ine. and its officers and employees, assume nho responsibility and make no warranty or representations as to the productivity, proper opera-
tion. or profitablensss of any oil, gas or cther mineral well or sand in connection with which such report is used or relied upon.
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CORE LABORATORIES, INC.
Petrolenm Reservoir Engineering
DALLAS, TEXAS

Page & of 18
File SCAL-75150A

Mercury Injection Capillary Pressure Data

Stopover K-44

Sample Number: 50 65A 88A 98B 1038 1158
Permeability, Md.: 0.86 28 218 122 9.9 22
Porosity, Per Cent: 8.3 11.0 13.0 14.8 10.4 13.0
Injection Pressure,
PSI1A Wetting Phase Saturation, Per Cent Pore Space
3 100.0 100.0 100.0 100.0 100.0 100.0
6 100.0 100.0 85.0 100.0 100.0 100.0
9 100.0 100.0 55.7 94.6 100.0 100.0
12 100.0 100.0 42.5 75.1 100.0 93.3
15 100.0 100.0 37.2 60.8 98.0 B85.0
18 100.0 94.3 32.2 52.0 93.3 77.7
21 100.0 80.4 27.5 46.0 89.1 71.2
24 160.0 72.7 25.7 42.7 85.1 64.8
27 100.0 61.9 23.7 38.4 81.3 60.1
30 100.0 55.7 23.7 37.3 77.8 56.0
40 g98.6 40.9 19.7 32.3 67.8 45.9
60 95.4 31.2 16.2 28.6 50.4 37.8
80 92.3 27.8 15.2 27.0 43.2 34.2
100 88.7 25.6 13.7 25.3 39.6 33.2
200 75.2 22.2 10.7 23.3 30.6 29.5
300 66.2 21.0 10.2 22.4 25.4 27.5
500 2.4 18.7 9.2 21.0 21.0 24 .4
750 41.8 16.8 7.7 19.2 18.2 22.3
1000 33.72 14.8 6.7 17.5 18.0 19.7
1250 27.6 14.5 5.7 16.8 16.4 18.1
1500 24.3 13.9 5.7 16.8 15.0 16.8
1750 21.9 13.4 5.7 16.7 14.9 16.6
2000 21.4 13.1 5.7 16.4 13.8 16.1

These snalyses, opinions or interpretations nre based on observations and materisl supphed by the client to whom. and for whose exclusive anl confidentinl une.
I[\m repart is muulde. The interpretutions or opiniona expressed represent the best judgment of Core Laboratories, Tac. (all errors and amissisns exceptedt . hut
Corw Lalaratories, Ine, and its otficers and employees, assume no responsibility and make noe warranty or repreaentations as 1o the productivity, proper u'pera-
tion, o profitubleness of any oil, gus or other minera! well or sand in ronnection with which such report is used or retied upon



CORE LABORATORIES, INC.
Petrolewm Reservoir Engineering
DALLAS. TEXAS

Page 9 of 18
File_ SCAL-75150A

Mercury Injection Capillary Pressure Data

Colville D-45

Sample Number: 15 15 17
Permeability, Md.: 10 5.1 7.2
Porosity, Per Cent: 13.1 10.9 16.2
Injection Pressure,
PSIA Wetting Phase Saturation, Per Cent Pore Space
3 100.0 100.0 100.0
6 100.0 100.0 100.0
9 100.0 100.0 100.0
12 100.0 100.0 100.0
15 100.0 100.0 100.0
18 100.0 100.0 100.0
21 100.0 100.0 100.0
24 99.1 100.0 100.0
27 90.6 100.0 100.0
30 86.7 96.7 100.0
40 77.4 84.0 91.3
60 65,4 61.5 60.7
80 57.3 50.8 49.7
100 47.8 48.4 43.27
200 35.1 35.2 28.4
300 27.6 27.9 22.4
500 20.8 21.3 16.4
750 17.1 17.2 12.6
1000 15.1 15.6 10.4
1250 13.7 13.9 8.7
1500 12.8 13.9 8.5
1750 11.6 13.9 7.1
2000 11.3 13.9 7.1

These analyses, opinions or interpretations are based on observationa and material supphed by the client to whom. and for whuse exclusive anil econfidentinl une,
this 1epert s made. The interpretations or opinions expressed represent the hest judpment of Care Laboratories, Tne. {all crrors amd omissions exceptesdt; but
Core Laburatories, Inc. and its officers and employees, assiume no responsibility and make no warranly or representations as to the produetivity, proper opera-
tion, m profitalileness of any oil, gas or other minersl well or sand in connection sith which such report is used or relisd upon.
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Petroleurm Reservoir Engineering _
DALLAS, TEXAS File _ SCAL-75150A
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Petroleumn Reservoiv Engineering _
DALLAS. TEXAS Fite __SCAL-75150A
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DALLAS, TEXAS File SCAL-75150A

Company__Union 0i1 Company of Canada lLtd. Formation __01d Fort Sand

Well Stopover K-44 County Northwest Territories
Fieid Stopover State Canada
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Permeability, Md.: 238

2000

1800

1600

1400

1200

1000 +

800

Fe

600

400

T

200

T

H-4
d

0 1C 20 30- 40 50 60 70 80 90 100

Wetting Phase Saturation, Per Cent Pore Space



Injection Pressure, PSIA

2000

1800

1600

1400

1200

1000

800

600

400

200

CORE LABORATCRIES, INC.

Page of 18
Perroleum Reservoir Engineering ) _
DALLAS. TEXAS File SCAL-75150A
Company__Union 011 Company of Canada Ltd. formation _ 01d Fort Sand
Well Stopover K-44 County Northwest Territories
Field Stopaver State Canada
Sample Number: 98R
Permeability, Md.: 122
T ; I 1111 1
L
1 T
1 ;
L naaas
¢
L 11
1 t ' .
10 20 30 40 50 60 70 80 90 100

Wettling Phasgse Saturation, Per Cent Pore Space



Injection Pressure, PSIA

2000

1800

1600

1400

1200

1000

800

600

400

200

Company__Union 0i1 Company of Canada Ltd. Formaton

CORE LABORATORIES. Inc. Page
Petrolenm Reservoir Engineering )
DALLAS, TEXAS File

14

18

of
SCAL-75150A

01d Fort Sand
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DALLAS. TEXAS File SCAL-75150A

Company _Union 011 Company of Canada Ltd., Formation _01d Fort Sand

Well Stopover K-44 County Northwest Territories
Field Stopover State Canada
Sample Number: 115A
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CORE LABORATORIES, INC.

Petroleum Reservoir Engineering ‘
DALLAS, TEXAS File

Page __16 of _ 18
SCAL-75150A

Company __Union 0i1 Company of Canada Ltd. Formation __0ld Fort Sand

Well Colville N1-4% County ____ Northwest Territories .
Field Colville State Canada

Sample Mumber: 15
Permeability, Md.: 10
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01d Fort Sand

Well Colville N-45 County Northwest Territories
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Special Core Analysis Study
for

UNION OIL COMPANY OF CANADA LIMITED
Stopover K-44 and Colville D-45 Wells

Northwest Territories, Canada



CORE LABORATORIES, INC.
Petroleum Reservoir Engiﬂeermg
DALLAS, TEXAS

March 25, 1976

Union Oil Company of Canada Limited
P. O. Box 999

Calgary, Alberta T2P 2K6

Canada

Attention: Mr. Lorne D. McCluskey

Subject: Special Core Analysis Study
Stopover K-44 and Colville D-45 Wells
Northwest Territories, Canada
File Number: SCAL-75150

Gentlemen:

In letters dated April 25, 1975, June 2, 1975, and June 16, 1975 from
Lorne D, McClusky, Core Laboratories, Inc.,, was requested to per-
form: (1) Water-0il Relative Permeability Tests, (2) Mercury Injec~
tion Tests, (3) Capillary Pressure Tests, (4) Formation Resistivity
Factor Measurements, and (5) Formation Resistivity Index Measure-
ments on sandstone core plugs from the subject wells. The results of
the water-oil relative permeability tests are presented herein, The
remaining tests are in progress and test results will be submitted as

the data becomes available, The corce plugs used in this study arc iden-
tified as to well, sample number, and depth interval on Page 1 and are
lithologically described on Page 2,

Fifteen core plugs and nine slabbed well cores were submitted for use
in this study. Core plugs, l-inch in diameter, were drilled from the
nine siabbed cores using a diamond core bit with water as the bit coolant
and lubricant. All core plugs were extracted of hydrocarbons with tol-
uene, leached of salt with methyl alcchol, and then dried. Air perme-
abilities and Boyle's law porosities were determined on the cleaned and
dried core plugs. The results of the permeability and porosity deter-
minations were submitted to a representative of Union Oil Company of



Union Oil Company of Canada Limited Pape Two
Stopover K-44 and Colville D-45 Wells

Canada Limited. Based on the permeability and porosity determinations,
core plugs were selected for further testing.

Eleven core plugs, six from the Stopover well and five from the Colville
well, were evacuated and saturated with either a simulated Stopover for-
mation water or a simulated Colville formation water. Initial (pseudo-
connate) water saturations which averaged 13,0 per cent pore space for
the Colville D-45 well and 21.5 per cent pore space for the Stopover
K-44 well were established using a centrifugal technique. Effective per-
meabilities to oil were measuredin the presence of the initial water satu-
rations. One core plug from each well contained insufficient permeability
for further testing and was deleted from the testing program., Water-oil
relative permeability tests were performed using the proper injection
water. The results of the water-oil relative permeability tests are sum-
marized by well on Page 3, presented in tabular form on Pages 4 through
11, and in graphical form on Pages 12 through 27.

Because of the limited oil production following water breakthrough for
Sample 115, insufficient data was available to calculate the relative per-
meability characteristics. The results of this test are summarized on
Page 3 with the water-oil relative permeability data; however, only end-
point data is presented.

The propertics of the fluids used in the water-oil relative permeability
tests are listed below for your convenience,

Temperature, Density, Viscosity,
Fluid °F, gm/fcc. Centipoises

Refined Mineral Oil 70 0. 8348 20,6
G0 0.8272 12,9
110 0.8196 .61

Simulated Colville Water 70 1.038 l.067

20 1,035 J.845

110 1.032 0.687

Simulated Stopover Water 70 1.023 1.026

90 1.019 0.810

110 1.014 0.653



Union Oil Company of Canada Limited Page Three
Stopover K-44 and Colville D-45 Wells

The results of the tests on Samples 50A and 98 from the Stopover K-44
well indicate both channeling and plugging., The channeling is indicated
by the rapid increase in the relative permeability-to-water curves (Pages
21 and 25) at the low water saturations and the plugging is indicated by
the suppressed relative permeability-to-water curves at the high water
saturations.

Should you have any questions pertaining to these test results, or if we
can be of any assistance, please do not hesitate to contact us,

Very truly yours,
Core L.aboratoypies, Inc

)

Duane L., Archer, Manager
Special Core Analysis

DILA:JWW:tl
10 cc, - Addressee
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Company_Union Oil Company of Canada Limited Formation___Q@ld Feort Sand
Number of Wells Two County____ Northwest Territories
Field As Noted State Canada

Identification of Samples

Sample
Number Company Well Depth, Feet
Stopover Field
50A Union Oil Co. of Canada Ltd. Union Qil Stopover K-44 2784,1-85,0
88 2813.2-13.5
98 2820,8-21.9
103 2825.6-26,2
115 2834,3-34.9
Colville Field
1 Union Oil Co. of Canada [itd. Union Mobile Colville D-45 3183,2-83.7
11 3218.0-18.7
15 3223.0-23. 4

18 3225.9-26.4
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Page_ 2 of 27
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Lithological Description

Sample
Number Description
Colville D-45
1 Ss, It gry, v/fn-silt grn, apparent S5i0z cement, well indurated,
tr musc,pyrite
11 Ss, 1t gry-white, fn-v/fn grn, apparent SiO» cement, mod-poor
indurated, med grn laminar, tr musc
15 Ss, It gry-white, fn-v/fn grn, apparent $i0; cement, mod-poor
indurated, med grn laminae, tr musc
18 Ss, It gry-white, fn-v/fn grn, apparent Si0, cement, mod-poor
indurated, med grn laminae
Stopover K-44
50A Ss, red-brn, cse-v/fn grn, apparent SiO cement, well indurated,
cse grn concentrations
88 Ss, buff-white, med-fn grn, apparent SiO; cement, meod indurated,
red-brn staining an upper portion
98 Ss, red- brn -buff white, med-fn grn, apparent SiO, cement, well
indurated, blotchy color staining, grns uniform
103 Ss, red-brn, cse-In grn, apparent Si0s cement, mod-poor in-
durated, blotchy color appearance
115 Ss, red-brn-buff white, med-in grn, apparent SiO, cement, well

indurated, blotchy color appearance
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Sample Number

CORE LABORATORIES, INC.
Petroleum Reservoir Engineering
DALLAS. TEXAS

Water-Oil Relative Permeabilit; Data

1

Air Permeability, Md

Oil Permeability at

Initial Water Saturation, Md

Water Saturation,

0.35

0.065

Water-Oil Relative

Page 4 of 27

File SCAL-T75150

Initial Water Saturation,
Per Cent Pore Space 14.6

Porosity, Per Cent.

Relative Permeability

11, 7

Relative Permeability

Per Cent Pore Space Permeability Ratio To Water*, Fraction to Oil*, Fraction
14.6 . 000 1,000
35.5 .070 . 027 . 388
43,2 . 687 103 . 150
49, 4 4, 66 . 205 . 044
54,3 25.3 . 304 .012
56.3 59.5 . 345 . 0058
58,6 216 . 389 .0018
59,6 540 . 405 . 00075
60. 8 . 431

* Relative to oil permeability.

These analyses, opinions or interpretations ar¢ based on observations and materisl lupph.d
The interpretations or opinions exp

this report ia made.

represent the best judgment o

tha client to whom,

and for whose axclusive and confidential use,

Laboratories, Ine. (all errors and omisasions excepted): but

Core Laboratories, Inc. and its officers and employess, assume no responsibility and make no warnm.y or reprounu\ttonl s to the productivity, proper opers.
tion. or profitableness of any oi]l. gas or other minerai well or sand In connection with which such report ia used nr rallad



CORE LABORATORIES, INC.
Petroleum Reservoir Engineering
DALLAS, TEXAS

Page 5 of 27
File SCAL-75150Q

Water-0il Relative Permeabhility Data

Sample Number 11 Initial Water Saturation,
13,8
Air Permesbility, Md 12 Per Cent Pore Space
i t 14,0
Oil Permeability at Porosity, Per Cen
Initial Water Saturation, Md B.5

Water Saturation, Water-Oil Relative Relative Permeability Relative Permeability

Per Cent Pore Space Permeability Ratio To Water*, Fraction to Qil*, Fraction
13,8 . 000 1.000
19,7 .098 . 035 . 355
23.4 .973 . 178 . 183
25.0 1,74 . 240 . 138
29,1 5,72 . 389 . 068
35.2 22.4 . 538 024
39.8 57.3 617 L0112
43,5 124 . 661 L0053
45,5 188 . 690 . 0037
50,7 . 746

* Relative to oil permeability.

Those snalyses, opinions or jnterpretations nre based on observations and materlal supplied by the client to whom, and for whose exclusive and confidential use,
this report is . The interpretstions or opinions expressed represent the best judgment of Core Laboratories, Inc. (all errors and omissions excepted): but
Gore Laboratories, Inc. and its officers and employees, assume no responsibility and meke no warranty or representations as to the productivity, proper opera-
tion. or profitablensas of any oil, gas or other mineral well or sand in connection with which such report is used or relisd upon.



Sample Number

CORE LABORATORIES, Inc.
Peiroleum Reservoir Engineering
DALLAS, TEXAS

Air Permesbility, Md

il Permeability at

Page 6 of___27
File SCAL-75150
Water-0Oil Relative Permeabilit; Data
15 Initial Water Saturation,
7 3 Per Cent Pore Space 11,6
Porosity, Per Cent 13.2

Initial Water Saturation, Md 4,8

Water Saturation, Water-Oil Relative Relative Permeabitity Relative Permeability

Per Cent Pore Space Parmeability Ratio To Water*, Fraction to Oil®*, Fraction
11.6 . 000 1.000
16,6 .511 .225 . 440
20,7 2,07 . 420 . 203
22.1 2,93 . 468 . 160
23.5 4,12 .515 125
27.8 10, 4 617 . 059
31.7 22,7 . 680 . 030
39.0 37.5 . 780 . 0080
41.3 162 . 805 . 0050
47,6 . 850

* Relative to oil permeability,

These analysea, opinions or interpretations are based on cbservations mnd material aupplied by the cllent to whom, and for whose exclusive and confidential use,
this report is made. The interpretations or opinions expressad represent the beat judgment of Core Laboratories, Inc. {all errors and omissions excepted); bu
Core Laboratories, Inc. and its officers and empioyees. assume no responsibility and meke no warranty rr representations as to the productivity, proper opera-
tion, or profitablencss of any cil, gan or other mineral well or sand in conpectlon with which such report is used or relied upon.

t



CORE LABORATORIES, INC.
Petroleum Reservoir Engineering
DALLAS, TEXAS

Pa ge 7 of 27

File SCAL-75150

Water-0il Relative Permeability Data

Sample Number 18 Initial Water Saturation,
P tP 11.92
Air Permeability, Md 20 er Cent Pore Space
Porosity, Per Cent__ 15.1
Oit Permeability at orosity, rer Len
Initial Water Saturation, Md 10,5
Water Saturation, Water-Oil Relative Relative Permeability Relative Permeability
Per Cent Pore Space Permeability Ratio To Water*, Fraction to Qil*, Fraction
11.9 . 000 1.000
24,2 . 108 . 038 . 350
29.4 . 723 . 141 . 195
32.0 1.43 . 209 . 146
36.3 4,00 . 332 . 083
42,5 15.0 . 540 036
44, 9 23.0 . 621 .027
47,3 36.5 . 693 019
50,0 58. 4 . 759 013
53.1 87.9 . 800 . Q091
55,0 120 . 825 .0069
61,2 . 839
* Relative to oil permeability,
e e T et LR O ST T A T B o o Sl e and L whens sl e, et

Core Laborntories. Inc. and its officers and employess, assume no responsibility and make no warranty or representations as to the productivity, proper opera.
tion, or profitabieness of any oil, kas or other minera! well or sand In connection with which wueh report is used or relied upon.



CORE LABORATORIES, INC.
Petroleum Reservoir Engineering
DALLAS. TEXAS

Water-0il Relative Permeability Data

Sample Number 50A
Air Permeability, Md 1.2
0Oil Permeability at

Initial Water Saturation, Md 0.67

Page 8 of__ 27
File SCAIL.-75150
Initial Water Saturation,
Per Cent Pore Space 28.7
Porosity, Per Cent. 8.3

Water Saturation, Water-Qil Relative

Relative Permeability

Relative Permeability

Per Cent Pore Space Permeability Ratio To Water®*, Fraction to Qil*, Fraction
28.7 . 000 1.000
30.4 . 050 . 0049 . 098
32.5 1.00 .010 .010
34.5 4,33 013 . 0030
35.9 7. 78 .014 .0018
38.4 17.2 016 . 00093
40,6 33.8 017 .00051
43,0 59,8 .018 . 00030
47,6 .019

* Relative to oil permeability,

Thesa mlmmzsinlonl or interpretations nre based on observations and material suppiied ’y
the best judgment o

¢. The interpretations or opmionl expreased reprolont

Cors Laboratoriea, Inc. and its officers and

b,

the client to whom, and for whose exclusive and confidentisi ule
Core Labormtories, Ine. (all errors and omissions sxcepted);

ibility sand make no warranty or representations as to the productivity, proper opera

tion, ar profitableness of sny oii, gas or other mineral well or und in'wnmtion with which such report is used or relied upon.



CORE LABORATORIES, INC.
Petroleum Reservoir Engineering
DALLAS,. TEXAS

Page 9 of 27
File SCAL-75150
Water-Oil Relative Permeability Data
Sample Number 88 Initial Water Saturation,
12,6
Air Permeability, Md 130 Per Cent Pore Space
P ity, Per Cent__ 12. 8
0Oil Permeability at orosity, Ter Len
Initial Water Saturation, Md 117
Water Saturation, Water-Oil Relative Relative Permeability Relative Permeability
Per Cent Pore Space Permeability Ratio To Water*, Fraction to Oil*, Fraction
12.6 . 000 1,000
19,1 ., 0080 . 0049 .610
24.3 . 068 L0027 . 399
28,5 .199 . 055 2T
31.3 . 369 .076 . 206
35,5 . 835 . 106 L127
39,4 1.94 . 132 . 068
42.4 4,62 . 157 .034
44, 4 9.10 173 .019
45,8 14.8 .183 012
46,7 21.6 . 190 . 0088
48,5 53.9 . 205 . 0038
49,3 92.2 211 L0023
51.4 . 231

* Relative to oil permeability,

Thess anslyses. opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and confidential use,
thia report is made. The interpretations or opinions expressed represent the heat judgment of Core Laboratories, Inc. (all errors and omissions excepted); but
Core Laborstories, Inc. and its officers and employees, assume no reaponsibility and mske no warranty or representations as to the productivity, proper opera-
tion, or profitableness of any ofl, gas or other minera] well or sand in connection with which such report is used or relled upon.



CORE LABORATORIES, INc.
Peiroleum Reservoir Engincering
DALLAS. TEXAS

Page 10 of 27
File__ SCAJT.-75150

: Relative Permeability Data

Sample Number 98 Initial Water Saturation,

12 Per Cent Pore Space 25.8
Porosity, Per Cent 10,1

Air Permeability, Md

0Oil Permeability at
Initial Water Saturation, Md 9.0

Water-0Oil Relative
Permeability Ratio

Water Saturation,
Per Cent Pore Space

Relative Permeability
To Water*, Fraction

Relative Permeability
to Oil*, Fraction

25,8 . 000 1,000
30,3 . 040 . 0078 . 195
33.7 .214 012 . 056
38.3 1.52 .014 . 0092
41,1 4, 41 .015 . 0034
43.1 16,7 . 015 . 0009
44,3 533 .016 . 00003
44,7 016

* Relative to oil permeability.

Thess anslyses, nions or interpretations cre based on observations and material supplied by the client to whom, and for whose exclusive and confidential use,
this report i . The interpretations or opinions expressed represent the beat judgment of GCore Laboratories, Inc. (all errors and omissiona excepted); but
Core Laboratories, Ine. and its officers wnd emnployees, susume no responsibility and make no warranty or representations as to the productivity, proper opera-
tion, or profitableness of any oil. gas or other mineral well or sand in connection with which such report is used or relied upon.



CORE LABORATORIES, INC.
Petroleum Reservoir Engineering
DALLAS, TEXAS

File SCAL.-75150

Water-Oil Relative Permeability Data

Sample Number 103 Initial Water Saturation,
P 18.1
Air Permeability, Md 118 Per Cent Fore Space "
Porosity, P t .
0il Permeability at orosity, Per Cen
Initial Water Saturation, Md 100
Water Saturation, Water-Oil Relative Relative Permeability Relative Permeability
Per Cent Pore Space Permeability Ratio To Water*, Fraction to Oil*, Fraction
18,1 . 000 1.000
35,3 .0063 .0014 . 221
41,2 .058 . 0070 .121
47,3 . 444 .024 . 054
52.3 2,68 . 045 017
54,9 11. 4 057 . 0050
55.9 35,8 061 L0017
56,8 112 . 067 . 00060
57.3 260 . 069 . 00027
58.1 .075

* Relative to oil permeability,

Thase analysea, ind or interp A are based on observationa and material supplied by the client to whom, and for whose sxclusive and cenfidential use,
this report is made. The interpretations or opinions expressad represent the best judgment of Core Laboratories, Inc. (all errors and omissions excepted); but
Core Laboratoties, Inc. and its offivers and employees, mssume no responsibility and make no warranty or represeniaticns as to the productivity, proper opera-
tion, or profitablensss of any oll, gas or other mineral well or sand in connectlon with which such report is used or relisd upon.
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CORE LABORATORIES, INC. Page_ 12 of 27
Pl e By SCAL. 75150

Company_Union _Qil Co, of Canada_Ltd, Formation __Old Fort Sand

Well _ [Inion Mobjle Colville D-45 County Northwest Territories
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DALLAS, TEXAS File
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Schiumberger

321-50TH AVENUE S.E. « CALGARY, ALBERTA T2G 2B3 PH. {403) 255-1151

DRILL STEM TEST SPECIAL DATA ANALYSIS

Unjon 0il Company of Canada Limited  DST #1
Union IOL Stopover K-44 Unit Corner
123°38'32.00, 67°33'31.00 E10771
2724 - 2840
Mareh 20, 1975

April 10, 1975

Gentlemen:

The enclosed test appears to be a good mechanical drill stem test during which

the tools functioned properly, and the formation produced encugh reservoir fluid
for proper identification. Reservoir pressure drawdown was sufficient and adequate
shut-in build-ups occurred for reliable quantitative analysis.

1., Flow Rate: A flow rate of 209 bbls/day of water was noted during this test.

2. Reservoir Pressure: Extrapolation of the initial shut-in pressure build-up
indicates a maximum reservoir pressure of 1,253 psig at recorder depth.

Mechanical stabilization of the final shut-in pressure build-up indicates a maximum
reservoir pressure of 1,251 psig at recorder depth. The difference between the

initial and final shut-in pressure of 2 psi is insignificant.

3. Permeability: The calculated transmissibility factor of 6,796.7 md.ft./cp.
indicates an average effective permeability to water of 75.5 md. for the reported’
10 foot porous interval. The calculations were based on a slope of 5 psi/log
cycle obtained from the final shut-in build-up plot. It was assumed for these
calculations the product of the viscosity and formation volume factor to be 1.0.

4. Well Bore Damage: The calculated estimated damage ratio of 2.7 indicates
that minor well bore damage is present at the time and conditions of this test.
This value infers that the rate of production observed at the formation face
during this test may be increased 2.7 times if the well bore damage alone were
removed,

5. Radius of Investigation: The calculated radius of investigation of this E%st
is 712 feet based on an assumed porosity of 10.2%, compressibility of 33 X 10
vol/vol/psi, and other assumptions made in number 3 above.

6. General Comments: The formation exhibits the characteristics of relatively

good permeability effective to the reservoir fluid and minor well bore damage is
indicated. No unusual characteristics were noted from the analysis of the test

data presented.

Yours truly,

N argpiats ¢ fnoliuosg

/
B.C. Tanter/M.M. Anderson
Interpretation & Evaluation Department

MMA/ pym




“Schiumberger::

321-50TH AVENUE S.E.  » CALGARY, ALBERTA T2Z2G ZB3 . PH. (403) 255-1151

RESERVOIR DATA

\

WELL: UNIGN ©WI1L STuPOVER K-44 DST #1 ’
FlLow RATE PRIGR T¢ SHUT IN (BRIS/DAY) 209. 000 \
FUpRMATIAN VELUME FACTOR STAWAT. B 1. 000 |
HORNER FL@T SLOPE (FST/L2G CYCLE)D 5 '
VISC@SITY (CP) | 000 i
NET THICKNESS (FT) 90, DOO |
MAX RESERVUIR PRESSUKE (PSIG) 1253.0
FLUWING PRESSURE (PSIG) 1167.0 |
FLow TIME (MIN) 130.0
PARASITY 0.102 '
COMPRESSIBILITY (1/PST) 0.00000330 |
WELL BYRE RADIUS (IN) 3.94
WELL ELEVATI®N (FT) 1204.0
RECWRDER DEPTH (FT) 2740.0 :
|
_______________ |
TRANSMISSIBILITY (MD-FT/CP) 6796.68 %
EL@W CAPACITY (HD-FT) 6796.68 :
AVERAGE EFF. PERMEABILITY (MD) 79.52
PRODUCTIVITY INDEX (BBL./DAY/PSI) 6.332
DAMAGE RATI® 2.68
FLéw WITH DAMAGE REMUVED (BRL/DAY) 550,74
PPTENTIOMETRIC SURFACE (FT) 1357.2
RADIUS @F INVESTIGATI@N (FT) Tl .6

iR3
)

JOHNSTON TESTERS

A DIVISION OF SCHLUMBERGER CANADA LIMITED
COMPLETION . PRONUCTION o SECONDARY RECOVERY « WORKOVER o FISHING « FORMATION EVALUATION




‘Schlumberger;:

321-50TH AVENUE S.E. + CALGARY, ALBERTA T2G 2B3 .« PH, (403) 255.1151

INPUT DATA FOR OIL RESERVOIR

Q = Flow rate (bbls./day)
= Pormation volume factor (vol./vel.)
M = Horner Plot Slope (psi/floz cycle)
Ps = Original pressure, or maximum pressure (psig)
Pf = TFlowine pressure (psig)

= Flow time (min.)

g = Porosity

¢ = Compressibility (1/psi)
rw = Well bore radius (in.)
WE = Well elevation (ft.)
RD = Recorder depth (ft.)

Transmissibility: kh . 162,6 OB

M M
Flow Capacity: kh = i_h. M
Permeability: K = 1_(l1_> M
= o -

Productivity Index:- J = 0.0009316 C—:E)

Damage Ratio: _ Q theor  _ Ps — Pf

DR = - ‘
(0 actual . KT
| 1 Gor (gergy -~ 239

Flow with Damage Removed: = Q (DR)

Potentiometric Surface: 2,309 Py, + WE - RD

) ) ) KT
Radius of Investigation: ri = \/ 576000 M ¢

B
)

JOHNSTON TESTERS
A DIVISION OF SCHLUMBERGER CANADA LIMITED
COMPLETION « PRODUCTION « SECONDARY RECOVERY + WORKOVER o FISHING » FORMATION EVALUATION
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JOHNSTON

Schlumbergeri

JOHNSTON TESTERS

A DWISION OF SCHLUMBFRGER CANADA LIWITLD
321 - 50th AVENUE S.E. CALGARY, ALBERTA 72G 283

TEST DATA TOOL SEQUENCE
Type of Test Open hole, Bottom hole. Tool Length 0.p.
Time Started in Hole 1400 Hrs.1 Tool Opened 1540 Hrs. P.0. Sub .80
First Flow 10 Min.] Initial Shut-In 60 Min, Jars 5.65
Second Flow 120 Min.| Second Shut In Min, Sub .65
Third Flow Min.| Final Shut In 120 Min MFE Tool 10.65
Pulled Loose G2 2058 Hrs. | Out of Hole 2230 Hrs. Bypass Tool 3.83
Wt. Set/on Packers 20,000 # | Pulled Loose Wt. -’4,000 # Recorder 4.40
Description of Blow During Test Strong air blow on preflow Safety Joint 1.75
and flow, decreasing to fair. §.5. & Packer 7.56_ 15 1/2"
Total 35.29
Packer Stub 1.00
Perfs 10.00
FLUID RECOVERY Was Test Reverse Girculaled Yes [ No ®]| Recorder 4,40
Total Fluid Recovered 2,550 Ft. || Recorder 4.40
Description of Fluid Recovered Sub .65
2,550' Salty water. Drill Collars 93.23
Sub .65
Bull Nose 1.00
Total Interval 115.33
GAS BLOW MEASUREMENT
Measured With 1.D. Riser
Time Sfce. Choke M Cubic Feet/Day
NIL
TOTAL LENGTH
Elevation G.L. 1192 KB. 1204
Bottom Hole Choke Size. 1 /2"
REMARKS: Test satisfactory. Fluid Cushion Type Nil Amt,
MUD AND HOLE DATA
Mud Type Gel WL,
Filter Cake Vise. 52 W, 8.6
Time Taken March 20, 1975
Contractor Tri-City Drilling Rig No. 2
Drill Pipe Size 3 172" 1F
RESISTIVITY SALT CONTENT Drill Collar Size 3 1/2" IF &
Recovery Water @ °F, ppm. {1 Drill Collar Length 218" &
Mud Pit sample fiftrate @ °F, ppm. {{ Main Hole Size Rat Hole 6 7/32"
District Inuvik Ticket No. _E10771 _ Date Marceh 20, 1975 Test No. 1 JT. No. 1
Company Union 0il Company of Canada  Address 335 - B Avenue S.W,
Well Name = Union IOL Stopover K~44 Unit Cqorner Calgarv, Alberta T2p_2K6
Number 123038' 32.00, 67033‘ 31.00 Fietd Stopover Province N.W.T.
Formaticn Thickness Co. Rep. T. Ramsey
interval 2724 - 2840° T.D. 2840 Technician M. Matson
Distribution of Reports 10 ~ Calgary Attention: D, Connolly

1 -~ Fort St. John Attention:

Production Department




JOHNSTON

Schlumberger

JOHNSTON TESTERS

A DWISION OF SCHLUMBEKGER CANADA LIMITED
321 - 50th AVENUE $.E CALGARY, ALBERTA 12G 283

PRESSURE DATA

10771 FLUID SAMPLE REPORT
RUMENT HNo. AK1-2525 AR1-5013 AK1-2562 Sample No.
CAPACITY (psig) 3200 3250 4000 Type 4 174"
INSTRUMENT DEPTH FT. 2711 2736 2740 Depth _2707" |
INSTRUMENT OPENING Inside ODutside Outside | volume __2_(_)39 ce |
WELL TEMP. °F. 75
- Sample Pressure:
IMITIAL HYDROSTATIC A | 1231# 12424 12534# psig. at Surface
FIRST FLOW B 554 64 71# Gravity APl @@ °F
8.1 2894 2084# 2994 Gas/Qi! Ratio Cu.Ft./bbl,
INITIAL SHUT-IN € 112314 12414 1247% N
SECOND fLOW D 2924 3084# 3104# I
D4 | 11504 1160# 11674 | Recovery:
SECOND SHUT-IN E Cu. Ft. Gas
THIRD FLOW F cc. Oil
F-1 cc. Water
FINAL SHUT-IN G | 12334 12434 1249# cc. Mud
FINAL HYDROSTATIC H | 1229 1241# 12494 Total Liguid ce.
REMARKS. MFE sample sent to service centre.
PRESSURE INCREMENTS ON RECORDER # AK1-2562
Initial Shut-In Final Shut-In
JOINT | peessue TESL ot | ressune Tt JOINT | pacssue Tt
J 299 — 0 1167 |  ————w
5 1208 3.00 10 1241 14.00
10 1227 2,00 20 1242 7.50
15 1234 1.67 30 1243 5.33
20 1238 1.50 40 1244 4.25
25 1241 1.40 50 1245 3.60
30 1242 1.33 60 1246 3.12
35 1243 1,29 70 1247 2.86
40 1244 1.25 80 1248 2.63
45 1245 1.22 99 1249 2.44
50 1246 1.20 100 1249 2. 30
55 1246.5 1,18 110 1249 2.18
60 1247 1.17 120 1249 2.08

r.iac . an



JT-1 & E-13A

+ JOHNSTON TESTERS

A BIVISION OF SCHLUMBERGER CANADA 1IMITED
| 321 . 50th AVENUE S.E. CALGARY, ALBERfA T2G 283

o ‘
GUIDE TO IDENTIFICATION OF DRILL STEM TEST PRESSURE CHARTS
“'rolﬂ._n N, RECORDER NO.
E10771 AK1~2525
A. Initial Hyd. Mud
A B. First Flow
/ C. Initial Shut-in
‘ D. Second Flow
E. Second Shut-in
F. Third Flow
} G. Final Shut-In
/ H. Final Hyd. Mud
The following paints are either fluctu-
ating pressures or peints indicatl
other packer settings (desting d *
Tones),
/F" A-1, A-2, A3, etc. Initial Hyd. Pressures
D-1 Z - Special pressure points such as
1 pumping pressures recorded for
F a—— w formation breckdown.
~ B-1
| e
EI077{  AK-ASIY
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