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SUMMARY OF PERTINENT WELIL DATA

NAME OF WELL: Union et al Mobil Colville D-45
UNIQUE WELL IDENTIFIER: 300D456720125000
LOCATION: Unit D, Section 45, Grid 67 deg.20°',

125deg.00°'.
Latitude 67 deg. 14' 08.57"N
Longitude 125 deg., 09' 20.87"W

UNIVERSAL WELL LOC. REF: 67.23571 deg.N 125.15539 deg.W

PERMITTEE: Mobil 0il Canada Ltd., Permit #5499
EXPLORATORY LICENSE NO.: 1471
OPERATOR: Union 0il Company of Canada,

335 - 8th Avenue S.W.,
Calgary, Alberta,

DRILLING CONTRACTOR: Nabors Drilling Ltd. Rig #8
DRILLING AUTHORITY: Issued Feb, 28th, 1973. (o b¥S.
CLASSIFICATION: New Field Wildcat
ELEVATION: 2080' Ground K,.B. 2099°
SPUDDED: 12:00 Noon, March 2nd, 1973
DRILLING COMPLETED: 4:20 PM, May 293, 1973
TOTAL DEPTH: 3850
WELL STATUS: D&A
RIG RELEASED: 8:00 AM, May 7th, 1973
HOLE SIZES: 0 - 60° 175"

60 - 600 121w

600 - 2704  3-3/4n
2704 - TD 6-1/3"

CASING: 15 jts., 9-5/3", 36#, K-55, 3 rd, -
511,97' + Howco shoe, float collar
and D.V. tool (4.60'), Cemented
with 180 sax + 1% CaClz. Plug
down 3:30 PM, April Sth. Displaced
with water., Circulated D.V. tool.
Cemented 2nd stage with 125 sax
oilwell cement + 1% CaClp. Plug
down @ 4:30 PM, April 5th. Cement
returns visable. D.V, tool @ 160",

NO,., OF DST's: 5
NO. OF CORES: 8
LOGS: Dresser Atlas -~ DIL, BHCSG, G~N & Dipmeter

TOOLPUSHERS: Al Thoma, Jack Smale
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SUMMARY OF PERTINENT WELIL DATA CONT'D.

WELLSITE SUPERVISORS:

HEADQUARTER SUPERVISION:

HELICOPTER SUPPORT:

FIXED WING SUPPORT:
DISTRIBUTION OF DATA:

Engineers - Tom Ramsay, Carl Jasinski
Geologist - John Ontko

Engineer -~ J., Sullivan
Geology - D. Connolly

Trans North Turbo Air
Pilots - B. Robertson,
G. Stringer & G. Howell

Nabor's Navajo & T.N,T.A. Twin Otter

D. Plaster,

1 set bags - G.S.C.

1 set can 2790 - D -~ G.S.C.

1 set lined bags - Mobil

1 set vials ~ Mobil

1 set vials - Union

1 set envelopes - Union

All logs - original & prints - Union
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SUMMARY OF SUB-SURFACE DATA

KB 2099
E~Log
FORMATION DEPTH ELEVATION
Lower Ordovician surface + 2099
Cambrian
Saline River . 1863 + 236
Saline River Salt (equiv.) 2206 - 107
Mount Cap 2680 - 581
Mount Clark
0ld Fort Sand Mbr, 3160 - 1061
Proterozoic 3275 - 1176
T.D. - 3850 - 1751
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CORE DESCRIPTIONS

3018 - 32'. Recovered 12°'9",
35,34,23.32,"-26,2?,23,30,25,-25.28.33.33.38.

Core badly shattered in part. Jammed on connection.

?ljll

5. 3"

Core ﬁz

Times

?'3“

Shale -~ dark grey, with slight greenish
tinge. WMassive, slightly silty in part
with two thin (31" to 3") irregular silt-
stone beds with near flat bedding planes.
Shale ~ as above with thin siltstone inter-
beds indicating 45 degree bedding dip.
Basal 1" dark green with an irregular ‘
abrupt contact with the underlying section.
Shale - greenish dark grey with numerous
thin beds of light grey, silty shale.
Bedding is horizontal.

3032 - 62'. Recovered 30'.
%,10,5,7,8,-8,8,106,10,10,-10,10,10,12,12,-10,10, 10,
13,13,14,13,15,14,15,*1?,16,10,10,15.

Sandstone - light grey, silt size to fine
grezined, angular, predominantly well packed
with minor black green and green glauconite
grains. Sand grains are easily dislodged

by scratching with blade. Thin clear,

flakes (medium size) are common and dispersed
throughout section {(a secondary silica, not
mica.) Porosity not apparent. (Core bleeds
light brown oil and has gassy odor. Under
fluoroscope appears patchy in small to large
blebs as well as linear along micro fractures.
The latter are not noticeable to the eye or
under the microscope.

The sandstone is much like the lower Cardium

of the Pembina Field.
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CORE DESCRIPTIONS

Shale - dark grey, sandy to silty with the
coarse clusters expressed as very small
blebs and occasional thin beds up to 14"
thick, The sand & siltstone content
decrease gradually towards base of section,
Shale to sand ratio approx. 60 - 40,

No bleeding o0il, stain, minor weak patchy
fluorescence,

Shale - dark grey, massive with noticeable
thin interbeds and blebs of light grey,
siltstone, decreasing towards base. Silt-
stone less than 10% of section. No stain
or 0il bleeding.

Core #3 3062 - 92', Recovered 30°,
Times 22,22,26,26,27,-23,26,21,22,18,-17,24,36,21,23, -

28,29,31

19!
6'8"

) Oruu

4|0n

126091-?t8r109808r‘6v6|?u6r?'

Shale - dark grey, massive, hard, featureless,
Sandstone - grey, argillaceous, very fine
grained, angular, slightly salt and peppered,
hard, dense., Has blebbed appearance, 3" max.
size, caused by cleaner sand. These blebs
have medium fluorescence (faint white color.)
No stain, faint gas odor on breaking.

Tight. Both contacts transitional.

Sandstone - light grey, dolomitic, silt to
very fine grained size, hard. Basal contact
abrupt and irregular with underlying dolomite.
Dolomite - brown, fine crystalline, hargd,
dense, with numerous thin irregular dark

shale laminal, giving section a fragmental
appearance.
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CORE DESCRIPTIONS

Core #4 3092 - 3122', Recovered 30°.
Times 6,6,8,5,5,-6,10,9,10,20,-25,26,24,12,15,-10,15,28, 30,
301'28:22r15|153 16:"9!5!?:5-?'

310" Shale - dark grey, massive, with light grey
siltstone patches. Slightly dolomitic.
Lrion ‘ Sandstone - light brown, dolomitic, very

fine grained, tightly packed, angular, clear
quartz, with few dark grey shale interbeds
(up to 2" thick) and numerous thin shale
partings. Trace pyrite., 0il bleeding.
Porosity poor, not obvious.

1'0" ' Shale & Siltstone - 50 - 50, Shale dark
grey, interspersed with blebs and interbeds
of light grey, dolomitic siltstone. Tight.

No 2il bleeding. -

11" Sandstone & Shale - 70 - 30, Sandstone is
light brown, very fine grained as above in
bands up to 3" (oil bleeding) interbedded
with thin beds of dark grey shale.

Yron Shale - dark grey, massive.

2'9" Shale - dark grey with minor blebs and patches
of dark brown, fine to medium crystalline,
tight dolomite,

21" Shale - dark grey with numerous blebs and
patches of tightly packed fine to medium
crystalline dolomite. Tight.

5'on Shale - greenish grey, massive.

L ge Sandstone - dark grey green, salt and peppered,
congisting of 50 - 50 coarse sub-rounded
grains of dark green shale {glauconite?)
interspersed with finer textured, angular,
poorly sorted, tightly packed clear guartz.
(grain size from very fine to coarse, but
predominantly less than medium.) Section tight.
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CORE DESCRIPTIONS

Sandstone - light brown, very fine grained,
tightly packed, quartzose, with green shale
parting-and grains, slightly dolomitic.

0il stained with bleeding light brown oil.
Basal 1'3" is saturated., Porosity not
apparent under microscope.

Core #5 3122 - 52', Recovered 30'.

Times z'i'iu'.6'5i

5,-14,21,22,22,27,-23,24,26,11,12,-12,17,20,

18,19,-11,12,10,13,11,-16,13,12,15,16.

6!211

8!6"

_2!6:;

2:6--
1ll+|l

9'0“

Sandstone - light brown, very fine grained.
tightly packed, oil saturated. Bleeds oil.
No obvious porosity.

Shale - dark grey, massive, slightly sandy
toward base, f

Shale -~ dark grey, silty with numerous small
silty blebs,

Shale - dark grey, clean.

Siltstone - light grey grading to very fine
grained sandstone, shaly with shale inter-
mixed zs thin interbeds (partings) and as
host rock toward base,

Shale - dark grey with varying minor amount
of light grey siltstone (very fine grained
sandstone) interspersed throughout as blebs
and irregular thin interbeds.
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CORE DESCRIPTIONS

3152 - 73'. Recovered 21°',

18l10’?!11|20l"20|15l718v1?!”9p?|8!1?vllv“
10,7,8,9,8,-11 .core barrel jammed.

Shale - dark grey green, with upper 8"

slightly blebbhed with light grey siltstone.
Sandstone ~ light grey, very fine 1o occasional
coarse grained, rounded clear quartz grains

in a argillaceous matrix. Framework 30%.
Tight. No oil stain, or fluoresence. The

unit has occasional dark grey, argillaceous
beds cutting across core without any parzsllel
pattern.

Shale -~ dark grey, massive. Basal 6" contains
rounded vugs (3" diameter) infilled with dark
brown crystalline dolomite, (as well as few
paper-thin, light grey, interbeds of dolomite.)
Dolomite - light grey to brownish grey, very
fine to finely crystalline, in part sandy,
hard, tight. The zone has numerous thin
irregular shale partings giving the zone a
fragmental appearance., Not & rubble zone,

as fragments have not been transported.

No movement.

3173 - 3203' Recovered 30°'.
13,9,?,5,4,-6,3,3,&,?,—8,4,4,4,“,
6.’4.3.3,10,-5,3,3.3,5.-5,6,8,2,2.

Sandstone - light grey, fine to medium grained,
sub-rounded, poorly sorted, well packed,
dolomitic. Tight. No stain.

Shale -~ dark grey, massive.

Sandstone « light brown, fine to medium

grzined, sub-rounded to rounded, with occas-
ional coarse grain size fragment of green shale,

Few thin interbeds of dark grey, and sandy green
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CORE DESCRIPTIONS

Core ﬁz Cont'd.

shale blebs are present. Zone appears
depositionally fragmented. 0il stain.
No visudl porosity.

iro" Shale - green, sandy in part.

i'j" Sandstone - as above, light grey, fine %o

} medium grained with few thin green shale
interbeds at base. No stain. Tight.

2'3" Sandstone -~ as above, in part light brown

- stain, grading to very fine to fine grained,
sub-angular, quartzose, Hard. Occasional
thin shale interbed. Two vugs 4" in size
present 1' below top. Tight visually.

110" Sandstone - as above with thin green and

' dark grey shale interbeds more common,

giving section a fragmental (depositional)

appearance in part.

3'o" Sandstone - very fine grained, quartzose,
massive, with green shale interbeds more
common. Hard. Well packed appears tight.
Stained.

60" Sandstone - as above, in part heavily stained

' (approx. 1' located 13' from top of unit.)
Remainder light brown stained.

12" Sandstone - as above interbedded with thin
o dark grey shale. Stained.
37" Shale - green to pale green becoming sandy
h in basal 6".
1'6" Sandstone - very fine grained as above with
| green shale matrix in part. Stained.
3'o" Shale & Sandstone - shale is green with
J abundant light grey sandstone blebs, No stain,
0L Shale - dark grey green.
1*6" Sandstone - light grey, very fine grained,

quartzose, sub-angular with minor amount of

green shale intermixed.
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CORE DESCRIPTIONS

Core fz Cont'd.

1'0" Sandstone - very fine grained, sub~-angular
intermixed with medium sized sub-rounded
grains, poorly sorted, slightly friable.
0il stained.

Core #3 3203 - 33'. Recovered 29°*.

Times 2,2,2,2,2,-3,2,2,2,2,-2,2,2,2,2,~-
2,2,2,3,3,~-2,2,2,2,11,-8,4,1,1,1,-
516" Sandstone - brown stained, gassy odor, fine
et grained, sub-angular, quartzose. good sorting,
well packed, friable. 0il stained.

03" Shale - pale green, sofft.
_13‘0" Sandstone - as above. 0il stained.
1‘3" Sandstone - black, fine to medium, sub-rounded,

quartzose grains, friable. Bitumen infill
interstial spaces., No physical barrier at
contacts responsible for difference in stain.
5'Q" Sandstone- light brown stained as before,
¢ predominantly fine grained, sub-rounded, with
occasional coarse rounded to sub-rounded clear
quartz grains. Well packed., Friable.
1ro” Sandstone - black, fine grained, bituminous

as before with no noticeable rock change at

contactis.
Qfgﬁ Shale - green, soft,
1to" Sandstone & Shale - broken core, shale is

pale green, soft, sandstone is as above,
0il stained.
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SAMPLE DESCRIPTIONS

30°.

Chert - light grey, massive.

Chert - light grey to white, massive to
micro-érystalline. in part tripolitic.
QOccasional chip has honeycomb structure.
Chert - as above with minor clear angular
coarse quartz grains (5%).

Chert - as above with trace of quartsz.

as above, with porous honeycomb, (porous)
structured chert common (20%).

Chert - light grey brown and white, massive,
trace of tripolite. Occasional quartz grain,
No porous chert.

predominantly light grey and white as above
with minor tripolitic and porous chert,

Iron stain obvious,

Dolomite - light brown to light grey, micro
and finely granular {the fine grained has
white matrix.) Light grey chert common,
Qccasional light greenish yellow chert
present, Trace of clear quartz. (Sample
quality poor, only coarse chips.)

as above, without the granular white matrixed
dolomite and the pale greenish yellow chert.
(Poor sample.)

as above with chert occasionally vuggy.
(poor sample)

as above, without vuggy type chert.

(Very poor sample.)

Dolomite ~ light brown, crypto to micro-
crystalline with minor chert (one piece has
pesolitic structure.) Iron stain spotty.

as above, grading to finely crystalline in
part, occasionally light grey in color.
Light grey, massive chert common to abundant.

(30%)
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Dolomite - as above with abundant light
grey, massive, crypto to micro-crystalline
dolomite. Decrease in chert to trace.

as above, chert approx. 10%.

Dolomite - with occasional chip of pale
green and green shale,

Dolomite - light brown, hard, dense, micro-
crystalline (60%), light grey, chalky tex-
tured, limy dolomite abundant (40%).

Trace chert,

predominantly light brown micro-crystalline
dolomite - 70% -~ with light grey, micro-
crystalline dolomite common (20%). Chalky
textured dolomite minor (less than 10%.)
Trace of chert.

as above, Slightly more chert - 5%.
Occasional greenish dolomite chip.

as above, with minor amount of chalky
textured dolomite (20%.)

Dolomite - light brown, micro to very finely
crystalline with trace (less than 5%) white
and light grey chert.

in part - 10% - light grey, very fine to
finely crystalline, poorly sorted, tight
dolomite. Occasional pale green shale chip.
Dolomite - predominantly light brown, micro
to very finely crystalline dolomite.

with occasional white, soft, chalky textured
dolomite chip. Few white chert, and clear
quartz chips also present.

with ferruginous stain and rust. No primary
porosity. Iron indicates fracture, some
water in hole at 759 - went to mist.

with abundant fine to medium crystalline
dolomite. Occasional trace of solution vugs.
Much of the cuttings are reddish due to iron

stain.
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340 Dolomite ~ the prevalent light brown,
micro to very finely crystalline dolomite
has occasional solitary vug. The light
grey, micro to finely crystalline dolomite
is approx. 15%. The light grey sucrosiec,
very finely crystalline, silty dolomite is
approx. 5%. White chert and white chalky
texture makes up approx. 5%. No iron stain
present.

870 as above - the light brown dolomite is
becoming abundantly very fine crystalline
(sucrosic.) Occasional small chip of green
sandstone. Few yellowish green, crypto-
crystalline dolomite chips.,

900 as above with minor amount of sandy dolomite,

Occasional coarse, clear quartz grain.

930 as above with only occasional white chert
c¢hip, no coarse quartz observed. Sample
is predominantly light brown, micro to very
finely crystalline dolomite (70%), light brown
to light grey, sucrosic, very finely crystal-
line dolomite 20%, and very minor amount of
light grey, very fine to fine crystalline,
poorly sorted dolomite., Ocecasional chip
has yellowish green tint,

990 same lithology as above, but becoming
increasingly more light grey in color.

1020 - 50 Dolomite - lighter brown than above, con-
sistently micro-crystalline, with minor
light brown to light grey to white, chalky
appearing dolomite 20%. Trace white chert.

1080 as above with occasional rust parting.

1140 as above. QOccasional reddish speckled and
light pinkish colored chip.
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1230
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1500
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as above, increase in amount of the light
grey to white (chalky textured) sucrosic
dolomite to approx. 50%.

decrease in sucrosic to minor - less than 20%.
with abundant light to medium to dark grey
crypto-to micro-crystalline dolomite (30%).
The dark grey is micro-crystalline. Trace
of light grey shale.

Dolomite - as above, predominantly light
brown (50%) and light grey (40%) hard,
dense, crypto to micro-crystalline.
Occasional pale greenish yellow dolomite chip.
Minor green, blocky, slightly dolomitic
shale (10%).

Dolomite - predominantly light brown in part
light grey, crypto to micro~crystalline, hard,
dense. Occasional green shale chip.,

as above with occasional coarse cfystalline
calcite lump and odd medium grey, micro-
crystalline dolomite chip.

as above with minor light grey, chalky
dolomite {(10%).

the above chalky (in part sucrosic) dolomite
becoming predominant {60%.) Light grey and
light brown, micro-crystalline, dense dolo-
mite of the above is abundant (40%.)
Limestone - light grey to medium grey,
micro- to finely crystalline, slightly silty
and argillaceous.

Dolomite - light grey to medium grey, micro-
crystalline, hard, dense - 70% with light
brown, crypto to micro-crystalline, dense
dolomite common.

as above with trace of green shale.

Dolomite - as above, light brown 70% and
light to medium grey 30%.
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1530 Dolomite - predominantly light to medium
grey, argillaceous, crypto to micro-crystalline,
dense (70%) with light to medium brown, dense,

Crypto to micro-crystalline dolomite common 25%.

Trace of medium grey, blocky, dolic shale.

1560 as above with minor 10% light grey and light
brown, soft, chalky textured dolomite.

1590 as above with minor dark grey, blocky
dolomitic shale. '

1620 increase in shale amount (approx. 20%) with

greenish grey, slightly fissile shale oabvious.
The light brown, chalky dolomite approx. 20%.
The light to medium grey and light brown
dolomite of above is predominant (60%.)

1650 as above with green, blocky shale common
(15%). Trace of disseminated pyrite.
1680 as above, becoming predominantly the light

grey, dense, hard, micro-crystalline type
(50%), the light brown to greyish brown
type is approx. 30%. The grey shale and
green shale comprises approx. 20%. Trace
of pin point solitary vugs in both dolomite
color types.

1710 Dolomite - brown, hard, dense, crypto-crystal-
line in part appear greyish brown (30%) with
green, blocky to slightly fissile shale (with
occasional disseminated pyrite) 20%.

1740 as above with the dolomite occasionally
earthy (softer) appearing. Increase in
green shale to approx. 30%.

1770 as above with minor amount of light grey,
slightly argillaceous, massive dolomite with
occasional trace of fossil detrital. Decrease
in zmount of green shale {10%.)

1300 as above. Dolomite 70% - increase in green
fissile to slightly waxy in part shale,
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1830 as above. Dolomite remains light grey and
light brown, massive, c¢rypto to micro-crystal-
line. Trace of brown, micro-crystalline
dolomite. Green, fissile to blocky shale
approx. 20%.

1860 as above, decrease in shale to trace - less
than 5%.

Saline River 1870

1890 Shale (50%) rusty to dark brown in part

interbedded with light grey, light brown,
and pinkish crypto to micro-crystalline
dolomite with spotty good vuggy porosity
(no stain.) Green waxy to dull shale pres-
ent as a trace.

1920 Shale - as above reddish to brown, light
green to dark green in part waxy (60%),
with abundant pinkish, reddish, yellowish,
grey, dolomitic siltstone (20%), minor pink
and white anhydrite (10%), and light grey
to light brown, dense, crypto-crystalline
dolomite. (Variegated.)

1950 - 1990 as above with anhydrite only a trace (less
than 5%.)

Start 10' interval samples at 2000°'.

2000 Shale -~ variegated as above with siltstone

and anhydrite and dolomite as above with
green shale predominant (approx. 40%.)

2010 - 60 as above with trace of white mineral with
columnar habit (gypsum?)}. Occasional
clear, needle-shaped, gypsum crystal present.

2070 - 90 as above, yellowish and light grey shale
more obvious than above. Dolomite present
as trace. Very minor anhydrite and silt-
stone.

2100 - 2110 variegated section as above with green shale
very predominant. Trace dolomite, 'anhydrite
and siltstone.
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2200

2210

2220
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2250

2300
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as above, with anhydrite obvious.

trace vuggy porous dolomite.

as above with further increase in anhydrite
approx. 10%.

as above with increase to obvicus in pale
yellowish shale.

as above, green, reddish and light grey
shale {(order of predominance) with trace of
yellow shale. Anhydrite common.

as above with considerable light brown,
massive, crypto-crystalline dolomite 30%,
slightly silty in part; pink anhydrite
(sylvite) minor 10%. Trace light grey,
dolomitic, fine grained sandstone.

no dolomite. Sample predominantly red shale
with abundant green, in part light green,
waxy shale., Minor amount of brown, yellow-
ish brown and grey shale., Anhydrite - white
and pink (sylvite) present in minor amount

approx. 5%. -

Correction-32°', '

~ 90

saltPat 2223 - 37 with shale as above.

Trace light brown dolomite. Anhydrite minor.
Shale as above with trace of white chert,
2150 light grey, fine grained sandstone

with medium to coarse quartz crystal inclusions.
as above with minor amount of pink anhydrite
(sylvite) 10%. Trace of pyrite in a dark
background, pale green, lithographic shale
with conchoidal fracture, occasional chip

of light grey, fine to medium grained,
angular, poorly sorted.

as above., Variegated shale and minor anhy-
drite. Occasional chip of light grey, poorly
sorted, angular, very fine to medium grained

sandstone, Pyrite"dark“as before.
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-8 -

2310 - 20 as above, with odd white chert and white
lithographic mineral (appears like chalk.)
2330 - 40 as above with white, soft, chalky textured,

limy shale common (10%.) Light grey shale
obvious, contains sandstone grain interbeds.
predominantly green and red shale of above.

23E0 as above, decrease in anhydrite to trace.

2360 as above, predominantly green shale.

2370 as above. Minor to trace of anhydrite (Pink)
occasional chip of white chert and siltstone.

2380 - 2400 as above with increase in reddish colored

shale to approx. 2/3 of the green. Yellowish
brown and brown shale obvious. Ocgasional
shale chip 15 pltted suﬂgestlng salt 1nclu31ons.

2410 Shale -~ predomlnantly green and reddish w1tﬁﬁwm
minor grey; trace amount of anhydrite.

2420 Decrease in amount of rusty shale with light
grey, soft, slightly dolomitic shale obvious.
Trace of light brown, crypto-crystalline
dolomite.

2440 as abové with light brown, soft, chalky
appearing, slightly limy dolomite common 10%.

24<0 variegated shales as above, abundant green, .
rust (red) and light grey common, with trace
of pink and white anhydrite and light brown,
crypto-crystalline dolomite (containing dis-
seminated pyrite in part.) Difficult to dry
clean sample because of grey dust.

2460 Decrease in rusty shale with minor light
brown dolomite with excellent heneycomb
porOSlty (tight fragments have pelletoidal -~
granular - texture.)

2470 Dolomite - light brown, earthy, tight (50%)
with abundant green shale. No rusty shale.
Trace of anhydrite. One coarse mica flake.
Few black shale fragments, Difficult to dry
sample clean, as 1t becomes dusty and covers

colored cuttings.
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Shale - pale green (45%) with abundant

very dolomitic light grey shale (shaly
dolomite) 45%. MNinor to trace of pink

and white anhydrite, as well as trace of
dolomite. When dried covers colored chips
with grey dust. Sticks to pan.

Shale - as above, green to light greenish
grey to grey dolomitic (80%) with minor
light brown dolomite (10%) and white and
orange (pink) anhydrite 10%.

Dolomite - grey to slightly brownish grey,
in part light grey, dense, silty, tight
(60%) with abundant (30%) above grey, grey .
green and green shale with minor light grey
shale., Occasional anhydrite as well as the
odd porous grain cluster. Red (rusty) shale
appears as trace, but considered caving.
Mud has been in poor condition for last-100'
begépéggof saltlppn;gginatipn. Sample dries
without‘é;égwaﬁsty coating of above samples.
Shale - green and grey, dolomitic in part,
as above with minor light brown, dolomite
and trace of anhydrite.

as above., Trace of pale yellow green and
bright green shale. (Occasional chip of
anhydrite.

Shale -~ as above, green and grey green,
dolomitic with abundant grey shale., Minor
to trace of light brown, earthy dolomite.
Occasional piece of anhydrite. Red (rusty)
shale is obvious. Bedding obvious with
samples often having micro-flakestone appearance.
as above with trace dark grey shale, slight
increase in dolomite (10%). No anhydrite.



2590

2600

2610 - 30

2640 - 50

2660

2570

2630
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Shale - as above with slightly increased
light brown, slightly silty dolomite approx.
15% - light grey, finely crystalline dolomite
present as trace amount of less than 5%.

as above. No grey, micro-crystalline dolo-
mite. Increase in light brown dolomite to
approx. 25%.

as above, Light brown to light grey to

medium brown, in part crypto-crystalline,

argillaceous dolomite approx., 20%.

becoming predominantly shale. Dolomite
approx. 15% with medium brown dolomite as
trace.

Shale - as above approx. 40% with abundant
dolomite, light brown, earthy to very finely
crystalline (granular) 304, with minor
amount of good pin point vug fluorescence
with light grey to light brownish grey,
argillaceous dolomite 20%. Ninor brown
chert speckled (inclusions) in part 5%.
Trace of darl grey shale, occasional pink
(orange) anhydrite chip. Fluorescence less
than 5% of sample in brown, very finely
crystalline dolomite with occasional pin
point vug.,

Shale - 60% predominantly bright green,
blocky with light green and grey green in
minor amount. Dolomite 403 - light brown

to medium brown, (fluorescence with occas-
ional pin point vug) to grey brown, crypto-
crystalline, in part finely crystalline,
granular, silty. Fluorescence less than 5%.
as above - the green shale looks dark greenish
grey when dry. Dolomite remains approx. %0%
and is similar to above silty, crypto to fine
grained, light grey brown to occasionally
medium brown in part. 0dd chip fluoresces.



2690

2700

2704 circulated

2710

2715
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Dolomite - 50% as above with occasional
brown (0il stained fragment less than 10%
of dolomite portion) with occasional pin-
point vug. Shale 50% - predominantly bright
green, slightly fissile and in part pale
green,'blocky.

Shale - as above 60% with dolomite 40%
light grey to light brown, crypto to micro-
crystalline with occasional brown, very
finely granular, crystalline (oil stain -
white - fluorescence.) Less than 1%.
Occasional brown chert chip.

Shale 80% Dolomite 20%. Occasional (less
than 1% of dolomite portion) oil stained
(white fluorescence), finely granular
dolomite.

Shale - dark greenish grey to dark grey,
blocky to platy to fissile. Trace of reddish,
and pale green shale. Occasional chip of
light grey, crypto-crystalline dolomite,
light grey dolomitic siltstone and fine
grained, slightly porous, spotty rust
stained sandstone (probably the trace and
dccasional chips are cuttings from the mud
tanks that are circulated through the mud
system. )

as above with minor amount 5% of grey,
slightly dolomitic, salt and peppered,
angular, very fine to fine grained sand-
stone., The black grains are shale frag-
ments (similar to shale being drilled),

and are larger than the quartz grain com-
plementary component. Tight. Trace of
light brown to brown crypto-crystalline
dolomite 1%, OQOccasional chip of reddish
shale and light grey, fine grained dolomitic

sandstone (contaminants?)



2720

2730

2740

2750

2760

2770

2780

2790
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Shale as above. Occasional chip of abave
salt and peppered sandstone, reddish, and
pale green shale,

Shale as above - dark greenish grey to

dark grey - blocky, platy to fissile.

as above with occasional chip of light

brown, crypto to finely crystalline dolomite
and white chert, and white tripolite with
quartz grain inclusions.

Shale - as above, however, ndot greenish as
before. Habit same. Color dark grey.

as above with minor (less than 5%) light
grey, dolomitic, very silty to very fine
grained, predominantly quartz with occasional
very fine grained shale grains, sandstone
(siltstone.) Tight.

Shale & Limestone - Shale 50% - dark grey

to black and dark green, blocky to fissile

to finely bedded 28 above with Limestone 50%
- light grey to light brown to brown, crypto
to micro-crystalline, slightly siltiy, dense
with trace of light grey, soft, chalky lime-
stone. 0Occasional chip grades to fine granu-
lar with odd fragment containing coarse
grained inclusions (fossil fragments?)

as above with decrease in above limestone

to approx. 30%. Occasional chip of vuggy
dolomite with slight cut. Less than 1%.
Shale remains grey green in part.

increase in limestone to approx. 80%, and
becoming brown, micro to very finely crystal-
line with occasional chip containing fair
inter~crystalline porosity with fluorescence
(at most 10% of limestone portion), limestone
is also slightly dolomitic. Shale 20%, pre-
dominantly green, platy to blocky as above.
Evidence of occasional micre fractures
infilled with calcite,
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2300 Shale -~ dark grey, blocky, limy, very silty
90% with minor light grey, limy, very argil-
laceous siltstone 10%. Trace of limestone

as above.

2810 as above, grading more to the grey, slightly
dolomitic very argillaceous silistone (silty
shale.)

2820 Limestone (80%) brown to buff in part,

crypto-crystalline, dense, in part buff,
soft, chalky textured limestone. Shale 20% -
greenish grey as above. C(alcite present in
trace amount as fracture infill.

28130 Shale -~ dark grey, blocky, slightly limy
~ with 10% limestone as above.
2840 Limestone - 80% medium brown, crypto to

micro-crystalline in part grading to buff,
soft, chalky textured limestone. Occasional
fracture infilled with calcite. Shale 20% ~
green grey, blocky. '

2850 Shale - dark grey, fissile to blocky with
minor 20% limestone of above,
2860 as above, shale shows platy texture, some

minor slickensiding, occasional fossil mold
(Trilobite parts.)

2870 Limestone 50% - light to medium brown,
slightly dolomitic, crypto-crystalline grad-
ing to very finely granular in part, buff
colored, softer limestone is common. Shale
40% - predominantly green and dark grey in
color, blocky with trace amount of dark
brown, fissile shale, and dark brown silty shale.

2880 Siltstone 50% - light grey, very dolomitic
in part medium grey, argillaceous, as well as
greyish brown. Shale 45% - predominantly
dark grey and green with minor black and dark
brown. Dolomite 5% - as above, light brown

to buff.



2890

2300

2910

2920

2930

2940

2950

2960

2970
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Dolomite 90% ~ light to medium brown,

micro to firely crystalline, dense with
occasional white calcite chip (fracture
infill.) Shale 10% - green, dark grey

and brown as above.

Dolomite 60% - becoming light brown to light
grey, to medium grey, predominantly crypto-
crystalline, slightly silty with Shale 40% -
dark grey, in part brown and trace of black
fissile, bituminous.

Dolomite ~ predominantly medium brown,
micro-crystalline to tightly packed, finely
granular in texture, slightly 1limy, occas-
ional chip with inter-~crystalline porosity;
with hard, blocky, dolomitic pale green,
silty shale. Trace of green shale.

Dolomite 90% - light grey, silty, very

fine granular, massive, dense with rounded
glauconite inclusions abundant in numerous
chips. Shale 10% - dark grey present in
minor amounts.

Dolomite - brown, finely crystalline, slightly
silty, tight. Trace of green shale and light
grey, very finely crystalline, glauconitic
dolomite.

Siltstone ~ light grey, slightly dolomitie.
Trace of green shale. '

as above in part brownish in color, with
considerable sericite(?) flakes. Thin shale
partings also present. MNinor black shale
present in part sericitic.

Shale 60% - green, blocky, in part platy,
with siltstone 403% light brown to light grey
in part. Occasional chip fluoresceses, no cut.
as above with trace of brown shale. Decrease
in siltstone to approx. 10%.



2980

2990

2995
3000

3010
3015
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Shale - green and brown shale, blocky to
fissile. Approx. 40 - 60 green to brown
shale.

Shale - becoming predominantly brownish grey,
with abundant green fissile. Minor amount
(5%) of 1light grey chert. Very odd (occas-
ional) angular, fine to coarse, clear quartsz
grain and clusters. Trace of light brown to
reddish, very finely to finely crystalline
dolomite.

Shale - green, blocky to fissile.,

Shale 90% - predominantly green with brown
common and minor amount of grey. Trace of
white to light grey chert, light brown dolo-
mite and occasional angular, coarse, clear
quartz grain.

Shale - green as above with trace of brown.
Sandstone ~ light brown, fine grained,
angular, quartzose sand. Tightly packed,
trace of inter-granular, poor porosity with
good o0il stain and cut., Not dolomitic, has
minor silica cement, Mostly framework,
porosity may be good but not noticeable

under microscope.

Cored 3018 - 3233 -~ B3 cores §5% recovery.

3240

3250

Shale - green, fissile to blocky with

abundant light grey, very fine grained,
quartzose sandstone, in part grading to

medium sized, sub-angular to sub-rounded.
Porous. Partly stained with faint fluorescence.
Sandstone - light grey to light brown, stained
fine to medium, sub-angular to sub-rounded,
clear, quartz grains. Good porosity.
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3260 - 70 Sandstone - light brown, stained, very
fine grained as above with abundant loose
coarse, angular to sub-rounded, predominantly
translucent quartz with trace of clear, and
yellowish quartz. Minor amount 15% of green
fissile to blocky shale.

3280 - 90 Shale - green, fissile and blocky with
abundant maroon, rusty, and brown colored
shale.

3300 Shale - as above with much fine grained,
porous sandstone and loose, coarse, rounded
sand grains - cavings. (Shale continues
very reddish and soft - much is washed out
when cleaning.)

3320 Shale - reddish, dark green, trace of pale
green, grey and dark grey common. In part
silty and sandy grading to siltstone and
dolomite, occasional slightly glauconitic
sandstone. Numerous lighter shales and
siltstone are micaceous (sericite.)

3330 Sandstone ~ light grey, very argillaceous,
with occasional pale green speck inclusions,
reddish stained with shales of above common,
the brownish grey color being the most
prevalent, MNica (sericite) flakes abundant
and present in brownish and green shales as
well as the sandstone.

3340 - 50 Shale - decrease in sandstone 1o approx. 20%,
predominantly variegated shales as above.
3360 Shale - green to grey green, 30% with grey

shale 20% common. Habits are blocky to
fissile in part.

3370 Shale - as above with irncrease in grey type
to approx. 40%.
3380 as above with grey shale predominant.

3390 Shale - as above 60% green 40% grey.
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3400 as above 50 - 50 with trace light brown,
micro=-crystalline dolomite, few chips of
white bentonite.

410 Siltstone ~ light grey to greenish grey,
argillaceous, slightly glauconitic grading
to very fine grained sandstone with green
and grey shale common 30%.

3420 Sandstone -~ as above decrease in shale to
less than 20%.
3430 - 70 Shale ~ green and grey, fissile, micro-

micaceous in part, with minor grey, argil-
laceous, very fine grained sandstone 10%.
3480 as above, increase in light greenish grey
sandstone to approx. 20%. .
3490 Sandstone & Shale - 60 - 40 - as above
with the glauconitic portion becoming more

obvious.,

3500 Sandstone ~ as above with decrease in shale
to less than 10%.

3510 as above, shale approx. 25%.

3520 as above, shale 40%,

3530 decrease in shale to 20%. Few dark grey

to black to brown chips of shale. Trace
of bituminous sandstone.

3540 Sandstone - light grey, silt to fine grained,
angular, clear quartz, fair sorting, slightly
micaceous, silica cement. OQccasional glauc-
onite grain, and green shale grain. Trace
of inter-granular porosity.

3550 as above with a few coarse, angular, clear
guartz chips occasionally encrusted with
quartz crystals suggesting fractures.
Occasional rust staining.

3560 Shale 90% - grey green, blocky to fissile
with minor amount of above sandstone.
3570 Shale - green 40%, grey 20%, maroon 10%,

and sandstone light grey, quartzitic as
above 30%.



3580

3590

3600

36730

3640

3650
3700

3720

3740

3750

3760

- 90
- 10

- 30

- 70
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Shale - green, fissile to blocky with minor
amount of dark grey shale. TITrace of maroon
and pale green shale. Sandstone of above
minor in amount.

Shale -- green and dark grey as above with
minor sandstone 15%.

as above with dark grey shale abundant.
Brown shale common., Sandstone argillaceous
to quartzitic approx. 20%.

Sandstone - light grey, very fine grained,
quartzitic, slightly glauconitic, tight.
Minor dark grey and brown shale 10%,
Sandstone is very argillaceous in part,
increase in above shale to approx. 50%.

# Sample is brown due to being burned when
drying.

as above., Dark grey shale approx. 10%.

as above with texture grading down to

silt size. Noticeably quartzitic. Slight
increase in shale varying from 10 - 25%.

as above, becoming more noticeably micaceous;
both sandstone and shale.

Shale 60% - grey to dark grey, fissile to
blocky, slightly micaceous in part., Minor
brown shale. Sandstone 40% -~ grey and brown,
grading to siltstone, quartzitic, argillaceous,
slightly micaceous in part,

Shale - dark grey, blocky to fissile with
minor amount of green and brown shale.
Sandstone ~ light grey and brown, siity,
quartzitic present as trace.

Shale - as above with brown shale and
siltstone and silty shale becoming obvious.



3780

3790 - 3800
3810 - 30
3840

3850
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Shale ~ dark grey with minor green grey,

and green, fissile to blocky. Minor light
grey, slightly glauconitic, very fine grained
quartzitic sandstone - less than 10%.

as above, increase in sandstone to approx. 30%.
Sandstone 60% - as above in part grey, very
quartzitic with shale 40%.

decrease in sandstone to less than 40%.

Shale - grey, green with trace of brown,
fissile to blocky. Occasional pyrite

crystal cluster. Few sandstone grains of
above.

™D 3850

May 2nd, 4:20 PM, 1973.
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DEVIATION RECORD

DEPTH DEVIATION {DEGREES)

80 i
146 0

224 1-3/4
295 2

390 2

490 2

605 24
695 2

910 1-3/4
1200 1
1500 3/
1798 %
2110 i
2320 & 2
2350 1-3/4
2420 2%
2643 1%
2700 1-7/8
2815 2
2930 2
3018 1

3850 6~7/8
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DRILL STEM TESTS

TEST #1

Date April 26th, 1973

Operator C. Martineau -~ B.J, Services

Formation 0ld Fort Sand

Interval . 3002 - 62

Flow Periods Preflow 15 mins.
Initial Shut-In 60 mins.
Flow 90 mins.
Final Shut-In 90 mins.

Pressures IHP 1550
FHP 1370
Preflow
IFP 50
FFP 50
ISIP 240
FSIP 60

Recovery LO' drilling mud, slightly oil
flecked & gas cut.
Tool open - Fair air blow to faint
in 3 minutes.

TEST #2

Date April 29th, 1973

QOperator C, Martineau - B.J. Services

Formation 01ld Fort Sand

Interval 3186 - 3233

Misrun Spline in Shut-In tool damaged
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DRILL STEM TESTS Cont'd.

TEST #3
Date April 29th, 1973
Operator C. Martineau - B.J. Services
Formation 0l1d Fort Sand
Interval T 3186 - 3233
Flow Periods Preflow 5 mins.
Initial Shut-In 60 mins.
Flow 140 mins.
Final Shut-In 120 mins,
Pressures IHP 1500
FHP 1440
Preflow
IFP 310
FFP 990
ISIP 1040
FSIP 1040
Recovery 2300' of water 40,000 ppm. NaCl.
Temp. cool - est. 50 deg. F -~ no therm.
TEST #4
Date May 5th, 1873
Operator C. Martineau - B.J. Services
Formation 0ld Fort Sand
Interval 3207 - 3224
Flow Periods Preflow 5 mins,
Initial Shut-In 120 mins.
Flow 120 mins.
Pinal Shut-In 140 mins.
Pressures IHP 1550
FHP 1400
IFP 240
FFP 300
ISIP 1050
FSIP 1030
B.H.T. 95 degrees F
Recovery 2200' slightly gassy, salil water

(45,000 ppm. NaCl) Upper 500' slightly
0il flecked
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DRILL STEM TESTS Cont'd.

TEST #5 |
Date May 6th, 1973
Operator " C. Martineau - B,J. Services
Formation 01d Fort Sand
Interval 3253 - 78
Flow Periods Preflow 10 mins.
Initial Shut-In 60 mins
Flow 120 mins,
Final Shut-In 120 mins.
Pressures IHP 1590
FHP 1450
IFP 380
FFP - 1030
ISIP 1110
FSIP 1110
B.H.T. 95 degrees F

Recovery 2200' salt water (45,000 ppm. NaCl.)



PLUG #1
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ABANDONMENT PLUGS

18t Stage - 3850 -~ 3250
Ran 150 sax oilwell cement. Displaced with
24 barrels drilling mud.

2nd Stage - 3250 - 2650 |
Ran 150 sax oilwell cement. Displaced with

18 barrels drilling mud.
Felt Plug at 11:00 PM, May 6th. Top at 2590.

Cut off casing. Placed 5 sax cement at top.
Welded on plate and installed well sign.

Rig released 8:00 AM, May 7th, 1973.



9¢'0 - {% M) 20t £04°0 1314 viol
zO00 06.-00L
000 0oL -089
{000 059-009
OO0 009-055
TO0' 0 085-005
£10°0 Q0S-08¥
£10°0 0S¥ -00P
LOD"0O 00t -0SE
LO0'0 0GE-00E
0z0°0 00E-0G2Z
£20°0 058g-002
L0009 - 00Z-0G1
0000 051 -001
0000 001 -08 O /00-SZF+ 02-19 SvQ/00E
00 Bl Sve 0000 05-0 0 0°i0ke Sr-0 3TYIAT0D 1180w 1V 13 NOINM
(S3dL13W) AN3ADHIA4 1M (D) dw3lL (1334} NOILY20T GNY 3WVYN T1373m
MHL HL43G  QI13IA NOSdYDOdOAH SISATIO8Ad »HLI Hid3ad

£g°g - (% IM) 201 TLE O G13IA viod
z00'0 0SL-00L
z00°'0 00L-055
£ECQ°O 059-003
v00° 0 009-085
s00°0 085-00%
FEQ O 005-05F
LB G 0GP -00y
18070 00¥-05¢
TLOQ 0SE-0QQE
L8600 00E-05T
LIL°O 08Z-002
&0 "0 00Z-061
EEC O 051 -00}
Q00" 0 001 -08 O /00-52¢ 0T-L9 S+QA/00E
00 LT vPE 000 0 05-0 ¢ O°gBOE SF-aQ 3TTIAT0D TI90W ¥ 13 NOINA
(S3413W) iN30oHAd " LM (9) dwii {(1334) NOILYODT QNY IWYN 113M
MHL  Hid30  QU3IIA NOS3VDOMOAH SISAIO¥Ad MH1 Hld3d

S3ISATVNY SISATOdAd GI1T0LINOD
S3ATHNOSIY YAVNYD 113HS

219098 9¢tx

5°'d'd DOLE ¥OJeX Syl LD peiuilg



[

€170 - (% 1M) J0) 800°0 G131A 1ViOL

1000 0SL-00L

10070 00L-059

10070 059-009

L0Q'0 009-0G5

t00°0 055-005

TO0' 0 005-0Gv

LO0 G 05F-00F .

000" 0 00r-05e

0000 0sE-00E

0000 00E-05¢T

0000 058z-002

Q0G0 00z -0S1

0000 051 -004
o000 GO} -05 O /00-8Z) 0Z-L9 S5¢Q/00E
0'0 vS 8ve co0° 0 056-0 0 Q'tiie SP-a FTTIATOD 1IS0W IV 13 NOINN
(S33L3wW) IN32¥3d 1M {2) dwW3i (1334) NOILYO0T OGNV 3WYN J713M

AHL  Hid3d Q131A NOSdVIQdAAH SISAT0HAL HHE HLd434

ot°0 - (% IM) 2oL Log o @13t vioL
1000 05L-00L
100°0 00L-059
1000 053-009 ]
1000 009-085 :
1000 085-005
100°0 005-05¢
1000 oSy -00F
Q00" 0 00r-05g
o000 0SE-00E
0000 00L-052
000’0 0SZ-002 ]
0000 00T-05)
0000 051 -001
Q000 001 -05 0 /00-5Z) OZ-L9 SvQ/00€
0°0 Ot 9¢v6 0000 05-0 0 O PoiE S¥-Q 377IAT03 1890W 1v L3 NOINN
{S3UL3IN) IN3IDHId LM (3) dw3y (L33d) NOILVOOT ONV JWYN T73A

AHL  Hid3d Q7314 NOBAVOO0ddAH SISATDHAA HHL HLIL3Q

SISATYNY SISATIOHAD Q3TI0HLNOD
$32UNO0S3Y vAVNYI 113HS

azix

2190498

Sd'3 00L6 YoJsex BLU) LD PRIIG



fUY FITY S ST Y T

| 2L SO- C//
H * Indian and Affaires indiennes
Northemn Affairs et du Nord

Box 2020
Inuvik, N, W, T.
XOE CTO

June 1, 1973
Dr. H. J. Berry
Chief Petroleum Engineer
Qttawa, Ontario

Your fle  \olre rélérence

Our fle  Notre référence
— Dr. D. H, McLaren, DMrector
Institute of Sedimentary &
Petroleum Geology
Calgary, Alberta

Gentlemen:

RE: Union Mobil Colville D=45
D. A, 685 ~ £7-20-125-00

Enclosed is oue copy each of DST #1, #3, #4 & #5.

r'lease slgn the attached sheet acknowledging
recelpt.

/Xours truly,

) 7 o )
] _.514 \i'.’Z /JM/".\‘

John' J, Kirk
Conservation Engineer

A. F, Halcrow
District Conservation Engineer
-District 3

JIK/ it
Enclosure

cc: Mr, M, D, Thomas
Regional Conservation Engineer
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Indian and Affaires indiennes
Northern Affairs et du Nord

Dr. H, J. Berry
Chief Petroleum Engineer
Ottawa, Ontario

- Dr, D, H, McLaren, Director
Institute of Sedimentary &

Petroleum Geology
Calgary, Alberta

Gentlemen:

L EAUR TS A e

Box 2020
Inuvik, N, W. T,
X0E OTO

June 1, 1973

Your fle  Volre référence

Qur flg  Notre référence

RE: Union Mobil Colville D-45
Union Aklavik F-38

Enclosed is one copy of DST #2 for Union Mobil
Colville D-45 and one copy of DST #1 for Union Aklavik F-38.

Please sign the attached sheet acknowledging receipt.

JIK/ jt
Enclosure

ce: Mr, M, D. Thomas

Regional Conservation Engineer

o/

Yours very truly,

Johnr J. Kirk
Conservation Engineer

(for) A. F., Halcrow ‘
District Conservation Engineer
District 3

:a:s‘ﬁf e



Pelro-Canada

1979-10-29

Dr. D. Stott,

Institute of Sedimentary and Petroleum Geology,
3303 - 33 Street N.W.,

CALGARY, Alberta

T2L 2A7

Dear Don:

Please find enclosed 22 samples which were analyzed for
geochemical information. Twelve samples were examined in detafl
and therefore pulverized rock, paraffin-naphthene extract,
aromatic extract, asphaltene extract and N.S.0. extract are
included for these samples. Only five of the extraction
thimbles were returned to Petro-Canada from the analytical
laboratory and they are included.

The wells examined and sampled intervals are as follows:

Tedji K-24 3760-3850
3860-3980

Colville E-15 5018-5200
5200-5400
5400-5600
5600-5700
5700-5850
5850-5996

Belot Hills M-63 3480-3700
3710-3850
3860-4050
4060-4400

Colville LakKe D-45 3270-3430
/?K/ 3440-3620
3630-3850

"7 Maunoir M-48 1660-2830

Iroquois D-40 7710-7850
7860-7990
8000-8100
8100-8300
8310-8500
e s 2

Head Office: P.O. Box 2844, Calgary, Alberta T2P2M7 / Telephone (403) 232-8000 / Telex 03825753
Ottawa Office: 350 Sparks Street, Suite 306, Ottawa, Ontarlo KI R 758 / Telephone {613) 238-8951 / Telex 0534135



1 o Loddal

Dr. D. Stott,
Page 2,
1979-10-29

Whitefish' H-34 5411-5428
Also, enclosed are the technical memoranda on the proterozoic

samples and a copy of the presentation on the "Cambrian
Hydrocarbon Potential of the Northern Interior Plains".

Yours truly,

AN
D. G. Wilson,

Regional Geologist,
Frontier Division.

DGW :bv

Encls.



Petm-canada
cc:

SUBJECT: GEOCHEMISTRY OF PRECAMBRIAN SAMPLES FROM SELECTED NORTHWEST
TERRITORIES WELLS

Twenty-two Precambrian samples from seven Northwest Territories wells
will and have been subjected to various geochemical analyses. The wells
in question are: Tedji K-24, Colville E-15, Belot Hills M-63, Colville
D-45, Maunoir M-48, Iroquois D-40 and Whitefish H-34, To date, total organic
carbon (T.0.C.) data and dispersed organic material (D.0.M.) data are avail-
able. The former data is from Geochem Laboratories (Canada) Ltd. and the
latter is from our own laboratery. The attached chart summarizes the data,
but it should be noted that the samples are of Precambrian age. At that
time in the geologic past, land plants had not evolved and therefore the
commonly used D.O.M. terminology is inappropriate. Abbreviations found in
the chart are as follows: V = very, Lt = light, Dk = dark, yvel = yellow,
brn = brown, blk = black, Am = amorphous, str = structured, mem = membranous,
f = fine, med = medium and crs = coarse.

To interpret the data, certain criteria can be followed. T.0.C.
values greater than 0.5 are normally considered necessary in order to
predict liquid hydrﬁcarbonloccurences but in this situation values between
0.1 and 0.5 are probably compatible with gas occurrences if matutration
is approaching the optimum. D.0.M. data provides us with maturation and
richness indicators. Yellow colers and light browns are compatible with
ligquid hydrocarbons while browns and blacks are found in the mature gas zones.
Amorphous material is oil prone to the greatest degree while membranous
and structured materials to lesser degrees, all dependant on maturation.
All will produce gas.

Form B2
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Page 2

The individual wells are interpreted as follows:

Tedji K-24:

Colville E-15:
Belot Hills M-63:

Colville D-45;:

Maunoir M-48:
Iroquois D-40:

Whitefish H-34:

low T.0.C, values, mature colors, reasonable Am material.
Therefore, gas prone, with minor potential for oil because
of maturation state and favourable D,0.M,

very low T.0.C. values, over mature colors, mediocre D.0O.M.
Therefore, gas in minor quantities if at all.

good T.0.C. in deeper part of well, mature colors, fair D,0O.M.
Therefore, 0il potential around 3900' and good gas potential.
low T.0.C, values, mature colors, fair to good D.O,M,
Therefore, gas prone, with minor oil potential because of
maturation and favrourable D,.0O.M,

low T,0,C,, mature, reasonable D,0.M. type,

Therefore, gas, minor oil potential.

low T.0.C., over mature, poorer D,0.M, type.

Therefore, gas in minor quantities if at all.

low T.0.C,, but sample appears strongly contaminated.
Therefore, no comment.

“To summarize, T,0.C. values are generally low and this is often con-
firmed by the D.0.M. analyses. For this reasoun it becomes difficult to
envision large liquid hydrocarbon deposits. Gas occurrences have more
potential because of ease of migration from much larger volumes., Maturation
in all wells is not excessive for gas occurrences, D.0.M. type tends
to be rather favourable because at that age only primitive algae plants

had evolved.
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SUBJECT: Additional Geochemistry for Selected Precambrian Samples from

Various Northwest Territories Wells

A preliminary memorandum dated May 4, 1979, discussed total organic
carbon and dispersed organic material analyses. This report will
discuss extraction, composition of the extract, Cyg4 paraffin
distribution and the C;g5; chromatograms for 12 of the original 22
samples examined. With the new information the specific sample inter-—
pretations can be re-evaluated and therefore revised well interpreta-
tions can be provided. Tables I and II contain the raw data upon

which the more comprehensive interpretations can be made. The Appendix
contains the 12 chromatograms and the organic carbon-dispersed organic
material analyses from the preliminary report.

Total extracts range from fair to very good, total hydrocarbons range
from fair to excellent. Percent hydrocarbon and HC/Non-HC ratios
indicate marginally mature, mature and stained (containing excessive
HC's) samples. The hydrocarbonm to total organic carbon percent and
percent relative "lights'" (using I < 024/t0t31 paraffins x 100%) are
as follows:

BC/T.0.C.% Relative "lights"

Well and Depth GeoC. # (ppm/ (#x100) (£ < Cy,/Total)

K-24, 3760 1 424/100/.42 = 10.0%, excellent 86%
3860 2 356/100/.37 = 9.6%, excellent 92%

E-15, 5018 3 661/100/.13 = 50.8%, stain 84%
5850 8 158/100/.01 =158.0%, stain 87%

M-63, 3860 11 641/100/.53 = 12.1%, excellent 93%
4060 12 728/100/1.1 = 6.6%, excellent 95%

C D-45, 3270 13 805/100/.25 = 32.2%, stain 95%
3630 15 478/100/.13 = 36.8%, stain 98%

M-48, 2260 16 346/100/.11 = 31.5%, stain 98%
D-40, 7710 17 2B87/100/.12 = 23.9%, stain-excellent 997
8310 21 464/100/.13 = 34.2%, stain 397

H-34, 5411 22 116/100/.17 = 6.8%, excellent 98%

)

Form 82
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TOTAL ORGANIC CARBON ANALYSES

GeoChem Total Organic
Sample Interval Carbon
Number (% of Rock)
Cy17-00t 3760-3850 0.42
§ redji

c417-002 3860-3980 0.37
C417-003 5018-5200 0.13
Ch17-004 5200-5400 ; Ctulle E-ts 0.0
C417-005 5400-5600 0.01
C417-006 5600-5700 0.0]
C417-007 5700-5850 0.00
th17-008 5850-5996 x 0.01
C417-009 3480-3700 0.01
Ch417-010 3710-3850 dedcdt Mills 4¢s  0.00,0.00 R
c417-011 3860-4050 0.53
£417-012 4060-4400 1.10
C417-013 3270-3430 0.25
Ch17-014 3440-3620 % Ctoille  D-#5 0.16
c417-015 3630-3850 0.13
ch17-016 2660-2830  Maroncue 173 0.11
ch17-017 7710-7850 7 0.12
C417-018 7860-73990 0.13
c417-019 8000-8700 I..‘.fm; D-yo 0.00
C417-020 8100~8300 0.11, 0.13 R
Ch17-021 8310-8500 : : 0.13
Ch17-022 5411-5428 M»«‘*e/"wf - H-y 0.17
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The hydrocarbon to total organic carbon suggests excellent generation
and stain, indicating very good source and migrated hydrocarbons. The
paraffin distribution shows a distinctive enrichment in light C
components indicating mature samples and/or algal marine source material.
The C.P. index confirms the maturation level and high naphthene contents
also agree with the algal marine source, as suggested.

The revised well interpretations are based on all of the available data
to date, Some changes from the original report will be noted.

Tedji, K24: Mature to slightly over-mature, excellent generation
from in situ organic source material, low T.O.C.
Therefore, if we have a large volume of source rock,
ligquid hydrocarbon should accumulate. Significant
gas could accompany.

Colville, E-15; Over-mature, stain, very low T.0.C., therefore the
liquids have probably migrated into the samples
examined. There ig some indicaticon of associated
evaporites. The samples would be considered very
poor source rocks, slightly more marine.

Belot Hills, M-63: Mature to slightly over-mature, excellent generation
¢ from in situ organic source material, and there is
good T.0.C. which appears mainly marine. The source
rocks have good oil generating potential and would
be expected to have excellent gas association.

Colville, D-45: Mature (immature?), stain, low T.0.C., therefore it
appears a mature oil has migrated into slightly
immature rocks. There is some non-marine influence
in the lower sample. Some gas potential is present.

Maunoir, M-48: Mature to slightly over-mature, possible staining,
' low T.0.C.,, therefore if we have a large volume of
gsource rock, liquid hydrocarbons could accumulate.

Could have significant gas.

Ireoquois, D~40: Over-mature, lower hydrocarbon content, very low
T.0.C., some possibility of staining in lower sample,
therefore there is some gas potential from non-
marine-like source material.

Whitefish, H-34: Suggested contamination, but possibly mature, only
fair generation and low T.0.C., therefore some gas
potential is present.

In conclusion, Belot Hills area appears the most promising while Tedji
is not far behind. Iroquois suggests the most non-marine example. 01l
accumulations are possible because of the very favourable D.0O.M. types
in the first two mentioned wells. Gas accumulations are more likely
because of the generally low total organic carbon values and mature to
over-mature regimes in the general area.

P.Guniher‘

PC swm
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LERLTEOE B
—_ L
Gummary of C13+F Sonhlet Extractions Dessphaltening

and Liouid Chromatngraciu

Well namel N.W.T.

A, Ueidhts of Exlracts and Chromatograshic fractions

Geolhen Rock Total Frecie, nilS Faraffin Eluted Non-Elut
Samele Interval Extd Extract Asrhin Soluble Marh Arom NS0’s NSO’ s
Number (drams) (drams) (drama) {drama) (Arams) (otrams ) {drams) (drams)
C417-001 1740-3850 33.94 2.0651 0.0431 Q.0220 0.0087 0.0057 0.0030 0.0038
C417-0072 JB&Q-396Q 41,84 2.9453 0.0418 0,023 9.0071 G.,0050 G, 0042 0.0047
C417-003 5018B-5200 50.33 0,0461% 0.0240 0.0379 0.0272 0.0041 0.,0025 0.0021
ca17-008 S850-5974 43.28 90,0397 0,0233 G.0144 . 0054 6.0052 0.0021 0,0033
C417-011 3B40-4050 50.43 0.12461  0.0584 0.0677 G.,01%8 0.0125 0.0122 0,0232
£417-012 4040-4400 51.7¢ ¢.,0732 ©.0240 ¢,04%2 Q,0285 a.00%2 00,0075 00,0040
CA417-013 3270-3430 5%.52 0.1114 ©0.0508 0.,0608 0.0200 0.0147 0.0134 0.,0027
C417-015 3430-3850 52.87 0.049% 0.0124 0.0371 0.0144 0.003% 0.00832 00,0034
C417-014 2440-2830 93,79 0.0441 Q.0375 Q.0285 q.0121 4.0083 2.040%58 1.,0024
C417-017 7710-7850 59.24 0.0642 (.,019R 0.0444 0.0110 0.00560 0.0117 0.01357
Ca17-021 B310-HS00 $1.79 . 0.0514 0.0197 0.0313 0.0170 0.0040 0.00354 0.002%
cA17-022 5411-3428 51.57 2.0581  0.0497 0.0084 0.0035 0.0023 d.0014 0.0008

B. Concentration of e:tracted Materials in Raoch

______ Huydrocarbons. . ___ e —NOn-HydrocarboONsS o o e

Geachem Total | Faraff. ! | Frecir. Eluted Non-Elut !
Sample Interval Euntract Narhth, Arowatic Tatal Asriitn, HNSQ‘4 NSO’ s Tatal
Number (prm) (rrm) (Pprm)- (rPm) (Rrm) {rrm) {rrm} {(prm)
c417-001 3760-3G50 1718 254 148 424 1270 112 112 1494
C417=-002 344G~3980 1540 217 139 3534 972 100 112 1204
£a17-003 S018-5200 1230 =40 12y -T2 477 =0 42 569
caLz7-nos 20505794 581 a2 74 158 Jal 31 51 a2
cAt7-011 I840-4050 2501 373 248 441 1158 243 A40 1840
cAa17-012 10460-4400 1413 53 178 720 153 143 77 4B%
C417-013 3270=-3430 20t0 504 30t 205 913 241 4% . 1205
C417-013 3430-3850 7135 310 1é8 478 235 50 &8 158
CA17-014 2850-2830 1121 205 141 344 436 F2E] 11 775
Ca17-017 7710-78%0 1083 186 101 237 134 147 265 7%6
Ca17-021 8310-4500 292 jepag:] 114 444 334 108 34 S48
C417-022 5411-5420 1127 48 48 114 P64 g1 16 1011
C. Camerogition of Entracts

m——Hurlrogarbons_.._..—  _o e Non-Hyidrocarbonyg - oo
Geochem {Faraffin !} Eluted Non-Elut Frecir. i
Samrle Interval Narhths Arom. FN/ATOM NGD'g N5D‘ 3 Asehtn, Assphs/NS0O HEC’s  HC/Non-HC
Humber % % F b % %
C417-001 3740-3830 13,4 7.8 1.52 5.8 5.8 54,32 5.71 2.2 0.27
C417-002 3IBA40-3900 13.7 8.7 1,56 &4 2.2 463.64 4.68 22.8 0.30
C417-003 5019~5200 43,79 ?.9 4.43 4,0 3.4 ig.n 3.2 53.8 114
C417-008 5SB85Q-3994 14,1 13,1 1.08 5.3 3.8 SB.7 4.14 7.2 037
C417-011  3B40-4050 15.7 ?.7 1.5% 2.7 13.4 44.3 1.45 253.4 0.34
C417-912 404Q-44Q0 34,9 12.4 1.09 1.2 5.5 2.8 2.0% 31.5 1,064
Ca17-013 3270-3430 25.1 (5.0 1.47 12.0 2.4 45,5 3.16 40.1 Q.67
£417-013 3430-3050 J3.1 12,0 1.84 14446 7.3 25.0 1.05 S1.1 1.04
Ca17-014 26460-2030 19.3 12,46 1,405 8.8 3.6 54.7 4,57 30.7 .45
Ca17-0172 7710-7850 17.1 ?.3 1.84 18.2 Z4.5 J0.9 0.72 244 0.346
TA17-021 B310-4500 33.1 11.7 2,83 10.9 3.6 19,7 2.35 14.8 Q.01
£417-022 5411-S428 4,0 4.3 1.40 2.4 1.4 85.7% 20.34 10.3 g.11

TABLE I
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TESTING REPORT

DRILL-STEM TEST DATA

UNION MOBIL COVILLE LAKE

Well Name Test No. 1
Well Number D-45 Zone Tested CAMBRIAN
Company UNION OIL COMPANY OF CANADA LTD. interval 3002 - 3062
Comp. Rep. K. JASINSKI Tester C- MARTINEAU Date APRIL 26 F) 1973
Type of Test DUAL BOTTOM HOLE RFS Tool No.
Preflow 15 mins. 151 63 mins. Flow 92 mins. FSt 88 mins.
IN wec no. 2015 OUT rec no 3852 REC. No.
57 Sn RANGE 12 HR, CLOCK 5 800 RANGE 12 HR. CLOCK RANGE HR. CLOCK
DEPTH 2985 3004
Initial Hydro Mud Prass 13 35 13 52
Imitial Shut-In Press 213 222
Imfial Flow Press 28 u2
Final Flow Press 32 48
Final Shut-ln Press 2 32 2 us
Final Hydro Mud Press | __13__3_]*__. 13]*3
Mud Drop 6 FEBT Fluid toss Mud Weight 8 . g
Viscosity 52 Temperature F 9 5 Net Pay Tested 60 . 0
Top Pocker Depth 2995 Bottom Packer Depth 3002 Total Depth 3062
Diilf Pipe Size 3 o 5O wr, 13.3 Drill Coflar 1D, Ft. Run N72
Surfuce Choke Size 0 - 75 Bottom Choke Size 0 - 50 Main Hole Size s . 125
Anchor Size 4, 75 Rat Hole Size 5 3/32 Feat of Rat Hole l.',s
Cushion Amaunt Type Rubskrer Size
Fluid Recovery Total Feet “_0
Recouered 40 '~ OIL AND GAS CUT DRILLING MUD
Recovered Fesr of
Recovered Feer of
Recavered Feet of
Recovered Feet of
Guos Recovery How Meaosurad Riser sizs:
ming. Temp “F Press Rdg. =11 Orifice Size = MCF!Day
mins Tamp. F Press Rdg. psi Orifica Size = MCF/Day
mins. Temp. F Press Rdg. psi Orfice Size = MCF/Day
ming Temp F Press Rdg. psi Oritice Size = MCF/Day
mins. Temp., F Press Rdg s Oritice Size = MCF/Day
mins F = MCF/Day

Temp. Press Rdg. psi Orfice Size

Bleed Off Time for Dril Pipe

REMARKS:

FAIR AIR BLOW, DEAD IN 20 MINUTES.

Core lobh Gas Cont No Chem - Geo. lab Gas Cont. No.

|
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TESTING REPORT

1D oD LENGTH
B | 45 LANDING SUB
[]
am 45 CHAMBER.
(.| 3 45 100L OR P.O. SUB 1.00
14 coswe
WEIGHT INDICATER READING T 5.20
= SHUT IN TOOL ) 4% ¢
PRIOR TO SETTING PACKERS o
-_‘ J R.F.5. Mo. 2V 4%
AFTER PULL PACKERS LOOSE - RF.5. Ne. 2% 4%
= 1 nyoravlic TooL 4% 7.20
-
L
- 1 JARS ! 4%
RECORDER Mo 2 015 2% A¥ 5 . 0 0 DEPTH 2 98 5
] RECORDER No 2% 4% DEPTH
SAFETY JOINT 2 4% 2.00
5
BY PASS SUB 1 % A%
1. PACKER DEPTHL’QS__ PACKER torvwm Ok 6.00
2. packer peprH__ 9002 PACKER 1orn 5% TOOL ABOVE ”f'.fE'EY.M_:g]_'—"ig:
ANCHOR—-speciFY S+ D 2V 1.00
BLANK OFF OR BY PASS SUB theT A% .
RECORDER Mo.__ 3892 2% 4% 5.00 pepry_ 3004
3. PACKER DEPTH PACKER 1 OR % TOTAL INTERVAL 60
4. PACKER DEPTH ____ PACKER 10R %
ANCHOR—SPECIFY 2V
PERFS 22.00
RECORDER Mo 2% A% DEPTH
D.C. 29.00
] 3062 1 3.00
FOTAL DEPTH ) suunose 2% 4% Torat tan pipe_00 + 00
DST CHARTS FOR COMPARATIVE VISUAL ANALYSIS ToTAL TEST TOOt 62 < 3 U

RMEABILITY  HIGH PERMEABILITY MEDIUM PERMEABILITY MEDIUM PERMEABILITY LOW PERMEABILITY  LOW PER
n';*ﬁ*."c ?-\E.uur:: EEEErT MO MNAMAGE EFEECT STEONG DAMAGE EFFECT NO DAMAGE EFFECT STRONG DAMACGE FEFECT MNAy nAu‘.er:E:AgyE':II-
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TESTING REPORT

PAGE 1
ER
AELL HAME: UNION MOBIL COVILLE LAKE REC NO. 2015
NELL LOCATION: D~45 DST NO.
FORMATION: CAMBRTAN DEPTH 2985

TIME - PRESSURE INCREMENTS

i s gy WAt e o iy s e g g S e ke ey P iy o el ek e

TIME PRESSURE T+DELTA(TY/

REMARKS MIN. PSIG DELTA(T)
RUN IN HOLE 0. 0.
83.0 1335.3
INITTIAL HYDRO PRESSURF 125.0 1335.3
INITIAL PREFLOW PRESSURF 0. 33.7
FINAL PREFLOW PRESSIRE 15.0 33.7
START INITIAL SHUT-IN 0. 33.7
5.0 71.8 4,00
10.0 98.2 2.50
15.0 117.3 2.00
20.0 133.4 1.75
25.0 1ag. 1 .60
30.0 158. 4 1.50
35.0 168.6 1.43
40.0 180. 4 1.37
45.0 187.7 1.33.
50.0 196.5 1.30
55.0 203.8 1.27
INITIAL SHUT-IN PRESSURE 63.0 212.6 1.24
START FLOW PERIOD 0. 212.6
INITIAL FLOW PRESSURE i.0 27.9
10.0 29.3
20.0 20.3
30.0 20.3
40.0 29.3
50.0 29.3
60.0 29.3
70.0 30.8

80.0 30.8



LI L

_,_BJ TESTING REPORT

PAGE 2
WELL NAHE: UNION MOBIL COVILLE LAKE REC NO. 2015
AELL LOCATION: D-45 DST NO. )
FORMATION: CAMBRIAN DEPTH 2985

TIMF ~ PRESSURE INCREMENTS

TIME PRESSURE T+DELTACTY 7

REMARKS MIN. PSIG DELTACT)

FINAL FLOW PRESSURE 2.0 32.3
START FINAL SHUT-TN G. 32.3

5.0 82.1 22.40

10.0 104, 1 11.70

15.0 120.2 8.13

20.0 133.4 6.35

25.0 143.7 5.28

30.0 155.4 4.57

35.0 165.7 4.06

40.0 174.5 3.48

45.0 181.8 3.38

50.0 190.6 3.14

55.0 196.5 2.95

60.0 202.3 2.78

65.0 209.7 2.65

70.0 214.1 2.53

75.0 219.9 2.43

80.0 225.8 2.34

FINAL SHUT-IN PRESSURE 88,0 231.7 2.22
RUN QUT OF HOLE 0. 231.7
FINAL HYDRO PRESSURE 1.0 1333.8
15.0 1333.8

OUT OF HOLE 85.0 0.
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NELL

EORMATION®
RECOVERY TYPE USED IV CALCULATIONS:

Aok EHILI

TESTING REPORT

NAME s
WELL LOCATION:

UNTON MORBTL COVILLE LAKE
D-45

CAMBRTAN

MU

SUMMARY OF CALCULATIONS

el S U B s e i e . s B o ey . s b

FIRST SHUT-IN

EXTRAPOLATED FORMATION PRESSURE
SLOPE OF =XTRAPOLATED LINE
ROOT MEAN SQUARE DEVIATION OF FITTED LINE —~——-=e—e
NUMBER OF POINTS IN SHUT-IN
NUMBER OF POINTS USED FOR EXTRAPOLATION

— . — i A ——" e T — 1 T 8 o o o "

—— i, . " ——— i o T — " e S - —

——— iy i T e ke oy i

SECOND SHUT-IN

EXTRAPOLATED FORMATION PRESSURE
SLOPE OF =EXTRAPOLATED LINE
ROOT MEAN SQUARE DEVIATION
NUMBER OF POINTS IN SHUT-IN
NUMBER OF POINTS USED FOR EXTRAPOLATIDN

— e e e T e i Ay ek o Ty

OF FITTED LINE

———— b — ik o

DIFFERENCE (2ND-1ST EXTRAPOLATION)

— e e S e A ek i e et

RESERVOTIR AND FLUID PROPERTIES

NET PAY
RESERVOIR POROSITY
PRODUCTION RATE
FORMATION VOLUME FACTOR
FLUID VISCOSITY
TOTAL COMPRESSIRILITY X
RESERVOTR TEMPERATURE
FINAL FLOWING PRESSURE
TOTAL FLOW TIME

e e e e ey oy e AL ol Y b ol il iy e By e D e D M M ekl MR e e g R i ek b M f Bk oM VR e A AR ek S

s — i Y Ao P T e S Tk i Ak S T ok P S e it o R oy Tt i .

o . E—— t e e P e g o PR e el L o ek S e e U R S . S48

T —— T T — i ——— M — . T — ] &= i o 4 rran

- — g — T ——. T — " T " " — T —— Tt Sy T Mg ot D i

e T i o —— ey ik o e RS e e o i s A oy

i e i A ey e L R A e A i R s R i i

- ——— i — T T —— . — T ‘i — T — T T — " 1 T} — oo T o g

CALCULATION RFESULTS

ESTIMATED DAMAGE RATIO
PERMEABILITY THICKNESS
PERMEABILITY
SKIN FACTOR
APPROXTIMATE DRAINAGE
PRODUCTIVITY INDEX

————————————————————————————
____________________________
______________________________________
———————————————————————————————————————

RANNIUS —m e e e e

i S e Y T — I L . — - i i —— T — P "

PAGE 3

REC NO.
DST NO. 1§

DEPTH 2985

2015

INTERVAL 3032-~3062

284.8

775.80

0.20
13

339.2
309.71
0.51
18
4

54.4

¢0,00
15.00
4,3
1.000
0.760
71.200
5.0
32.3
107.0

0.36
1.7
0.03
-2.03
8.1
0.014

PSIG
PSI/CYCLE
PSI

PSIG
PSI/CYCLE
PSSt

PST

FT
PERCENT
3PD
AB/5TH
C.P.
/PST

F

PSIG
MIN

MR FT
M

FT
BPD/PST
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TESTING REPORT

DST RECORD

ER CHARTS

B

(UNION MOBIL COVILLE LAKE D-45§ \
DST NO. 1
INSIDE REC. NO. 2015

/" UNION MOBIL COVILLE LAKE D-45 N\
DST NO. 1
OUTSIDE REC. NO. 3852




BJd SERVICE DIVISION

BORG-WARNER (CANADA) LIMITED

COLVILLE
UNION'D - 45

TEST NO. 2




TESTING REPORT

DRILL-STEM TEST DATA

Well Name UNION D-45
|

Test No.

2

Well Number D=i5 Zone Tested
|
| Company UNION OIL OF CANADA LTD. Interval 3186 -~ 3233
1
i
; Comp. Rep. Tester Date APRIL 29’ 1973
Type of Test RFS Tool No.
Preflow: mins. 151 mins. Flow mins. FS1 mins.
IN rec neo 2015 BTM rec vo. 3852 REC. No.
5720 rance 12 HrR cltock | § 800 RaNceE ]2 HR. CLOCK RANGE HR. CLOCK
DEPTH .
Imtial Hydro Mud Press lusu 1“ 67
Initial Shut-In Press
Initial Flow Press ]
d
Final Flow Press ;
Final Shut-ln Press ‘
} .
Final Hydro Mud Press : ll‘ 5|+ 1467
Mud Drop Fluid Loss Mud Weight
Viscosity Temperature 'F Net Pay Testad
Top Packer Depth Bottom Packer Depth Total Depth
Dnll Pipe 5ize Wi Drill Collar 1D Ft. Run
Surfuce Choke Size Bottern Choke Size Main Hole Size
Anchor Size Rat Hole Size Feet of Rat Hale
Custion Amount Type Rubber Size
Fluid Recovery Total Feet
Recovered Feet of
Recovered Feet of
Recovered Feet of
Recovered Feer of
Recovered Feet of
Gus Rerovery How Measured Riser size:
mins Temp. “F Press Rdg. 11 Onfice Size = MCF/Day
mins. Temp. "F Fress Rdg Psi Orifice Size = MCF/Day
mins Termp °F Press Rdg. psi Qrifice Size = MCF/Day
mins. Temp °F Press Rdg. o5 Orfice Size = MCF/Day
mins Temp F Press Rdg. psi Orifice Size = MCF/Day
mins. Temp F Press Rdg psi Orfice Size = MCF/Day
Bleed OH Time for Drill Pipe
REMARKS:
MISRUN.
Core labh Gos Cont. No Chem  Geo. lab Gas Cont. No.




o L]

TESTING REPORT

WEIGHTINDICATER READING

PRIOR TO SETTING PACKERS

AFTER PULL PACKERS LOOSE

1. PACKER DEPTH

2. PACKER DEPTH ,_"_Sﬁ_s____

3. PACKER DEPTH

4. PACKER DEPTH

TOTAL DEPTH 3233

~ HIGH PERMEASBILITY

HIGH PERMEABILITY MEDIUM PERMEABILITY MEDIUM PERMEABILITY

e FPEEC/AT CTOARI™ PRALIArE CECEFT N™S MAMACE TerCcEmT

o me ko2

LOW PERMEABILITY
CTRDARNC MAMAS,DE FEEE/”,T

1D on LENGTH
45 LANDING SUB _
45 CHAMBER_
45 TOOL OR P.O. SUB }. 0o
QORI JARS .00
SHUT IN TCOL A3
RFS Mo.____2015 2% 4% 2.50
R.F.S. No. 2% 4%
HYDRAULIC TOOL 4% 7,20
1ARS 1 A%
RECORDER No 2% 4% .00 peprw_3175
RECORDER Na. 2% 4% DEPTH
SAFETY JOINT 2 :w A% 2.00
BY PASS SUB 1 %32 4%
PACKER 10R %
PACKER 1 or % 5.00 ToOL ABOVE INTERVAL _ 34 .80
ANCHOR—SPECIFY __ S D, 2% 1.00
BLANK OFF OR BY PASS SUB____.___ 1532 a% __~
RECORDER No. 3852 2% 4% 5.00 pepry__ 3188
PACKER 10R % TOTAL INTERVAL
PACKER 10R%
ANCHOR—SPECIFY 2%
PERFS 10.00
RECORDER No 2% 4% DEPTH
D.C. 28.00
} BULLNOSE 2% 4% 3:00 oratan pire_ 47.00
DST CHARTS FOR COMPARATIVE VISUAL ANALYS!S TOTAL TEST TQOL K3.90

LOW PERMEABILITY



PLEN O 1 I

B J TESTING REPORT

T DST RECORDER CHARTS

' UNION D-u45 -‘\
DST NO. 2
INSIDE REC. NO. 2015

\ !

/” UNION D-45 N\

DST NO. 2
BTM REC. NO. 3852




BJd SERVICE DIVISION

BORG-WARNER (CANADA) LIMITED

UNION MOBIL COVILLE LAKE

D45
TEST NO. 3
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DRILL-STEM TEST DATA

TESTING REPORT

well Name UNION MOBIL COVILLE LAKE Test No. 3
Well Number D-45 Zone Tested CAMBRIAN
Company UNION OIL COMPANY OF CANADA LTD. Interval 3186 = 3233
lComp. Rep. T' R‘AMSEY Tester c' MARTINEAU Date APRIL 29 * 1973
Type of Test BOTTOH HOI"B RFS Tool No.
Preflow s mins. S| 5"}miﬂs. Flow 142 mins. FS$I ]11 mins.
IN REC No. 2015 CUT REC. No. 3852 REC. No.
5750 RANGE 12 HR CLOCK 5800 RANGE 12 HR CLOCK RANGE HR. CLOCK
DEPTH 3176 3188
Inittal Hydro Mud Press 1“8“ luGB
Initial Shut-In Press 138 0 108 "‘
Initicil Flow Press 308 32 5
Final Flow Press 10“9 1052
Final Shut-In Press 108 5 109’"
| Final Hvdr_o_Mud Press 11‘8 !* 1'-'»78
Mud Drop I'JIL Fluid Loss Mud Waight 8 . 9
Viscosity 52 Temperature F Net Pay Tested LI‘?
Top Packer Depth 3186 Bottom Packer Depth NIL Total Depth 323 3
Drll Ppe Size 3,5 Wi 13.3 vl Coller 1D Ft. Run 472
Surfoce Choke Size Bottom Choke Size O . 50 Moin Hole Size 6 . 12 5
Anchor Size l.} . 7 5 Rot Hole Size 6 2 /32 Feet of Rat Hole
Cushien Amount Type Rubber Size
Fluid Recovery Totol Feet 2 300
Fecoveres 2300 " SALT WATER (40,000 PPM)
Recovered Feet of
Recovered Feet of
Recovered Feet of |
Recovered feet of
Gas Reravery How Measured Riser size:
mins Temp. “F Prass Rdg. psi Orifice Size = MCFDay
ming Temp. F Press Rdg. psi Crrifice Size = MCF/Day
mins, Temp F Press Rdg. psi Orifice Size = MCF{Day
mins Temp. "F Press Rdg. p-;n Qrifice Size = MCF/Day
ming Temp 'F Press Rdg. pst Orifice Size = MCF/Doy
mins. Temp 'F Orifice Size = MCF/Doy

Press Rdg. Bt

Bleed Ot Time for Drll Fipe

REMARKS:

GOOD AIR BLOW DECREASING TO VERY WEAK IN 140 MINUTES.

Care Lab Gos Cont Na Chem  Geo lab Gas Cont. No.
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TESTING REPORT

D oD LENGTH
BORG M WAANER B | 45 1aNDING SUB _
- 45 CHAMBER.
o1} asToOL OR P.O.SUB 1.00
4 cosus___
WEIGHT INDICATER READING =
1 | sHUT 1N TOOL 2% 6.20
PRIOR TO SETTING PACKERS ‘
5 RES. No.___ 2% 434 2.50
AFTER PULL PACKERS LOOSE )} RS e 2y 4%
— | #yDRAULIC TOOL 4% 7.20
N
- 1ARS ! 4%
.
RECORDER Ma 2015 2% 4% 5.00 ey 3176
11 RECORDER No 2% 4% DEPTH
11 sarery JOINT 2'N 4% 2.00
28
—| ¢ BY PASS SUB 15, °  aw
1. PACKERDEPTH____ PACKER 10R %
2. pAckes pepTH___ 9186 PACKER 1or e 5.00 oo “10\'_5_'515'5.!"‘_—_2 E'io_.
ANCHOR—SPECIFY_ S » D+ 29 1.00
BLANK OFF OR BY PASS SUB 153 AY __
RECORDER No.._36.9.2 2% au _  _5.00 peppy 3188
L7
3. PACKER DEPTH PACKER 1 OR % TOTAL SNTERVAL
4. PACKER DEPTH PACKER 1 QR %
ANCHOR-—SPECIFY 2Yy
PERFS 10.00
RECORDER No 2u 4% —__ DEPTH _
D.C. 28.00
3233 - 5 .
VOTAL DEPTH =/ / BULLNOSE 2% 4% 3-00  rorat ran pree_ 1700
DST CHARTS FOR COMPARATIVE VISUAL AMALYSIS TOTAL TEST YOO 47 . 90

Ty  HIGH PERMEABILITY MEDIUM PERMEABILITY MEDIUM PERMEABILITY LOW PERMEABILITY  LOW PERMEA
o _HIGH PERMEABILITY  HIGH PERMEABILITY  AMEDI UM P A A e ACE EEFECT  STROMG Gamcrgibl Y LOW PERMEABILITY
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TESTING REPORT

PAGE 1
AELL WAME: UNIOHN MOBIL COVILLE LAKE REC NO. 2015
AELL LOCATION: D-45 DST NO. 3
FORMATION: CAMBRIAN DEPTH 3176

TIME - PRESSURE TNCREMENTS

TIME PRESSURE T+DELTACTY /

REMARKS MTN. PSIGC DELTACT)
RUN IN HOLE Q. 0.
63.0 1484 .1
INITIAL HYDRO PRESSURE 80.0 1484, 1
INITIAL PREFLOW PRESSURE 0. 102.6
FINAL PREFLOW PRESSURE 5.0 258.1
START INITIAL SHUT-IN 0. 258, |
5.0 097.1 2.00
10.0 1041.9 1.50
15.0 1057.8 1.33
20.0 1263.6 .25
25.0 1069.4 1.20
30.0 1072.3 1.17
35.0 1273.7 1.14
40.0 1075.1 1.12
45.0 176,06 .11
50.0 1078.0 1.10
INITIAL SHUT-IN PRESSURF 54.0 1279.5 1.09
START FLOW PERIOD 0. 1379.5
INITIAL FLOW PRESSURE 1.0 309.4
10.0 451.6
20.0 he2.1
30.0 686.2
40.0 768.3
50.0 832.8
60.0 384.2
70.0 923.8
80.0 056.0

00.0 280.9
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TESTING REPORT

WELL NAME: UNTION MOBTL COVILLE LAKE
AELE LOCATION: D-45
FORMATION: CAMBRIAN

TIME -~ PRESSURE INCREMENTS

Y U . s . o e s g, T S P L ok o, Y P . . . g

REMARKS

FINAL FLOW PRESSURE

START FINAL SHUT-IN

FINAL SHUT-IN PRESSURE
RUN OUT OF HOLE

FINAL HYDRO PRESSURE

OUT OF HOLE

TIME
MIN.

100.0
110.0
120.0
130.0

142.0

1.0
0.0

85.0

PAGE 2

REC NO. 2015

DST NO. 3
DEPTH 3176
PRESSURE T+DELTA(T)/

PSIG DELTACT)
1000.0
1017.3
1028.9
1041.9
1049, 1
1049, 1
1069.4 74.50
1072.3 30.40
1075.1 15.70
1078.0 8.35
1379.5 5.90
1080.9 4,68
1081.6 3.94
1082.4 3.45
1083.1 3.10
1083. 1 2.84
1083,8 2.63
1084.5 2.47
1085.3 2.32
1N85.3
1484, 1
1484, 1

0.
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NELL NAME: UNION MOBIL COVILLE LAKE
WELL LOCATION: D-45
FORMATION: CAMBRIAN
RECOVERY TYPE USED IN CALCULATIONS:

}

2

3

Ak RN

TESTING REPORT

WATER .

SUMMARY OF CALCULATIONS

FIRST SHUT-IN

v —————— — - T T i ok kil i Sk i

EXTRAPOLATED FORMATION PRESSURE
SLOPE OF EXTRAPOLATED LINE --- —-—=

ROOT MEAN SQUARE DEVIATION OF FITTED LINE
NUMBER OF POINTS IN SHUT-IN
NUMBER OF POINTS USED FOR EXTRAPOLATION ---e-eeewee

SECOND SHUT-IN

EXTRAPOLATED FORMATION PRESSURE
SLOPE OF EXTRAPOLATED LINE —wm—m——mmmm o mm e
ROOT MEAN SQUARE DEVIATION OF FITTED LINE
NUMBER OF POINTS IN SHUT-IN
NUMBER OF POINTS USED FOR EXTRAPOLATION =——m—=—m-m-

g e et A S . U S A i et S T oy it

DIFFERENCE (2ND-1ST EXTRAPOLATION)

RESERVOIR AND FLUID PROPERTIES

NET PAY
RESERVOIR POROSITY
PRODUCTION RATE
FORMATION VOLUME FACTOR
FLUTD VISCOSITY --
TOTAL COMPRESSIBILITY X
RESERVOIR TEMPERATURE
FINAL FLOWING PRESSURE === m e e e e e
TOTAL FLOW TIME

e i AL T M il A, e o o ey ey gy e R P i k. ke ML ke i ol Mk i e e e o e

e e e . b o - T —— o o e T 7 St S S Mt Sy o M . s

o —— —— T e ki e ks oy i = T T

e oy ey et e — A At A Bk e} o S Sl s ey iy

—— . S N S — — — —— Ty i o T T T R A L A T ——

e e e it o . e . i ke A, . e S W S M . o T — T R S — P S ] o

4 CALCULATION RESULTS

ESTIMATED DAMAGE RATIO
PERMEABILITY THICKNESS ——m—mmmmmo e e e e
PERMEABILITY
SKIN FACTOR m= = o e oo e e
APPROXIMATE DRAINAGE RADIUS
PRODUCTIVITY INDEX ———mm—m o oo om o

——— i S A A . T — A . L S AL ok il e

e e s o . . 8 it g . o Wt e e i Tt PP TR R A8 e Ml et T b P e e i e S . o

PAGE 3

REC NO.
DST NO. 3

DEPTH 3176

2015

INTERVAL 3186-3233

1092. 1

334.79
0.2)
i2

1094.4
25.05
0.04

47.00
15.00
170.0
1.000
0.760
7.200
95.0
1049. 1
147.0

0.32
838.2
17.83
—4.46
236.2
3.756

PSIG
PSI/CYCLE
PSI

PSIG
P51/CYCLE
P51

P51

FT
PERCENT
BPD
RB/STB
C.P.
/PSI

F

PSIG
MIN

MD FT
MD

FT
BPD/PSI
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TESTING REPORT

—g@" 05T RECORDER CHARTS

(’BNION MOBIL COVILLE LAKE D-u5 \
DST HNO. 3
INSIDE REC. NO. 2015

\; 1

/’QNION MOBIL COVILLE LAKE D-k5
DST NO. 3
OUTSIDE REC. NO. 3852

1478 325
{ 0B84 —jALD




Bd SERVICE DIVISION

BORG-WARNER {CANADA) LIMITED

UNION MOBIL COVILLE LAKE
D45
TEST NO. 4




TESTING REPORT

e

DRILL-STEM TEST DATA

Well Name UNION MOBIL COVILLE LAKE Test No. 4
Well Number D-45 Zone Tested OLD FORT SAND
Company UNION OIL COMPANY OF CANADA LTD. Interval 3207 - 3224
Comp. Rep. T. RAMSEY Tester Co MARTINEAU Daote MAY 5, 1973
Type of Test SII“IGLE STRADDIJE RFS Tool No.
Preflow 5 mins, 151 115mins. Flow 111 mins. FSI l39mins.
IN cec no 3852 IN eec no 2015 BTMec no. 3687 -
5 800 RANGE 12 HR CLOCK 5750 RANGE 12 HR. CLOCK 57 50 RANGE 21“‘ HR. CLOCK
DEPTH 3196 3199 3245
Initial Hydro Mud Press 1453 lu5y 1480
; Irutial Shut In Press 1081 10 81
: {nitizl Flow Press 262 265
! Final Flow Press 961 956
Final Shut-In Press lo 81 10 83
Final Hydro Mud Press S R 1. L. Y S - 1447 1460
Mud Drop NIL Flud Loss Mud Weight 3 . g
Viscosity 60 Temperature 'F Net Poy Tested 18 .0
Top Packer Depth 3207 Bottom Packer Depth 32 21{, Total Depth 38 50
Drill Pipe Size 3.5 IF Wi 13.3 orill Coller 1D Ft. Run
Surface Choka Size U PS 75 Bottom Choke Size 0‘ 50 Main Hole Size 6 . 125
Ancnor Size u - sc Ral Hole Size Feet of Rat Hole
Cushion Amount Type Rubber Size
Flind Recovery Tatal Feet 2200
Recoveres 500 "~ SLIGHTLY OIL CUT SALT WATER
Recovered 1700 Ff=° SLIGHTLY GASSIFIED SALT WATER
Recovered Feet of
Recovered Feet of
Recovered Feet of
Gus Recovery How Measured Riser size:
rmins, Termp. F Press Rdg. psi Orifice Size = MCF/Day
ming Temp. 'F Press Rdg. 1si Orifice Size = MCF/Cay
mins Temp °F Prass Rdg. psi Crifice Size = MCF/Day
mins Termip, F Press Rdg b Orifice Size = MCF/Day
IOGH Terap Press Rdg. psi Onfice Size = MCE/Day
mMiIns Temp "F psi = MCF /Doy

Press Rdg.

Bizerd OH Time for Dridl Pipe

REMARKS:

wwwwwww

Crifice Size

Chem Geo. lab Gas Cont No.
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TESTING REPORT

BORC A WARNER 45 LANDING SUB

D oD LENGTH
45 CHAMBER.
o 45 TOOL OR P.O. SUB 1.00
€O SuB
WEIGHT INDICATER READING
E= | SHUT IN TOOL 7 a% 5.20
PRIOR TO SETTING PACKERS |
RFS No.___ 2% 434
p—-!
AFTER PULL PACKERS LOOSE . R.ES. MNa. 2% 4%
] HYDRALLIC TOOL A% 7.20
-.D- .
- 1ARS 1 4%
RECORDER Mo 3852 2% 4% 4.00 perrs_ 3196
' RECORDER No. 2 0 l 5 2% 4Y, L . 0 0 DEPTH 3 19 4
11 SAFETY JOINT 2 '5.’15 4%
—{ $  BY PASS SUB 1 %32 4%
1. PACKER DEPTH PACKER 1 0R %
27.40
2. PACKER oei__ 3207 PACKER 10r % 5.00 JOOL ABOVE INTERVAL
ANCHOR—SPECIFY S.D. 2% 1.00
PERFS 16.00
PERFS 3.00
: BLANK OFF OR BY PASS SUB 1532 Avi
[(]{ RECORDER No. 2% A% DEPTH
3224 — k.00 .
3. PACKER DEPTH e PACKER 1 0R % TOTAL INTERVAL 18.00
2.00
4, PACKER DEPTH___ PACKER 1 0OR %
ANCHOR—SPECIFY PERFS 2¥2 15.00
PERFS 3.00
RECORDER Mo 3687 24 — A% MS .00 DEP\'H____3 245 I
D.P. 598.00
3850 . -— 3.00
TOTAI. DEPTH b } BULLNOSE 23/4 4% TOTAL TA". P'PE 6 2 6 » 0 0
DST CHARTS FOR COMPARATIVE VISUAL ANALYSIS TotaL test oot 68 . 00

HIGH PERMEABILITY HIGH PERMEABILITY MEDIUM PERMEABILITY MEDIUM PERMEABILITY  LOW PERMEABILITY LOW PERMEABILITY

n e i P A2 AE CECEST CTOARNS MAMACE S FEECT NO DAMAGE EEEFCT STRONG DAMAME FEEEAT KM MMALiArE Crers
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TESTING REPORT

PAGE |
NELL NAME: UNION MOBIL COVILLE LAKE REC NO. 2015
AELL LOCATION: D-45 DST NO. 4
FORMATION: QLD FORT SAND DEPTH 3199

TIME ~ PRESSURE INCREMENTS

TTME PRESSURE T+DELTA(T)/

REMARKS MIN. PSIG DELTACT)
RUN IN HOLE 0. 0.
75.0 1453.8
INITIAL HYDRO PRESSURE 110.0 1453.8
INITIAL PREFLOW PRESSURE 0. 107.0
FINAL PREFLOW PRESSURE 5.0 200.9
START INITIAL SHUT-IN 0. 200.9
5.0 998.5 2.00
10.0 1039.0 1.50
15.0 1053.5 1.33
20.0 1063.6 1.25
25.0 1067.9 1.20
30.0 1070.8 117
35.0 1072.3 1,14
40,0 1075. 1 .12
45.0 1075.9 Ao
50.0 1076.6 1,10
55.0 1076.6 1.09
60.0 1077.3 1.08
65.0 1078.0 1.08
70.0 1078.0 1.07
75.0 1078.8 1.07
80.0 1079.5 .06
85.0 1080.2 1.06
90.0 1080.2 1.06
95.0 1080. 2 1.05
100.0  1280.2 1.05
105.0 1080.9 1.05
110.0 1080.9 1.05
INITIAL SHUT-IN PRESSURE 115.0 1080.9 1.04

START FLOW PERIOD 0. 1080.9



[ il )

TESTING REPORT

WELL MAME: UNION MOBIL COVILLE LAKE
WELL LOCATION: D-45
FORMATION: OLD FORT SAND
TIME — PRESSURE INCREMENTS

Sl e T T — . o T —" D S T S W . A —— —

TIME
REMARKS MIN.

INITIAL FLOW PRESSURE 1.0

10.0
20.0
30.0
40.0
»0.0
60.0
70.0
80.0
g0.0
100.0

FINAL FLOW PR=SSURE 111.0

START FINAL SHUT-IN

PAGE 2
REC N({. 2015
DST NO. 4
DEPTH 3199
PRESSURE T+DELTA(T) /
PSIG DELTACT)
265.4
387.1
405 .6
588.0
665.7
733.1
187.4
831.4
871.0
Q04.7
932.6
956.0
956.0
1041.9 61.00
1050.6 25.00
1059.2 13.00
1063.6 Q.00
1066.5 7.00
1067.9 5.80
AD70. ! 5.00
1072.3 4.43
1073.7 4.00
1075.1 3.57
1076.6 3.40
1078.0 3.18
1078.0 3.00
1078.8 2.85
1379.5 2.71
1079.5 2.60
1079.5 2.50
1080.2 2.41
1080.2 2.33
1080C.9 2.26
1080.9 2.20
1081 .6 2.14
1081.6 2.09
1081.6 2.04
1082.4 2.00
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TESTING REPORT

WELL NAME: UNTON MOBIL COVILLE LAKE
NELL LOCATION: D-45
FORMATION: OLD FORT SAND

TIME - PRESSURE INCREMENTS

TLME

REMARKS MIN.
125.0
130.0
135.0
FINAL SHUT-IN PRESSURE 139.0
RUN QUT OF HOLE 0.
FINAL HYDRO PRESSURE 1.0
5.0

OUT OF HOLE 94,0

PAGE 3

REC NO. 2015

DST NO. 4
DEPTH 3199
PRESSURE T+DELTA(TY /
PSIG DELTA(T)
1082.4 1.96
1083.1 1.92
1083.1 1.8%
1083.1 1.86
1083. 1
1446.5
1446,.5
O.
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3

4
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TESTING REPORT

PAGE 4
WELL NAME: UNION MOBIL COVILLE LAKF REC NO. 2018
AELL LOCATION: D-45 DST NO. 4
FORMATION® OLD FORT SAND , DEPTH 3199
RECOVERY TYPE USED IN CALCULATIONS: VATER INTERVAL 3207-3224
SUMMARY OF CALCULATIONS
FIRST SHUT-IN
EXTRAPOLATED FORMATION PRESSURE —mmmmmmmm e i 1085.2 PSIG
SLOPE OF EXTRAPOLATED LINE —r—mmm —m o e e e e e 217.26 PSI/CYCLE
ROOT MEAN SQUARE DEVIATION OF FITTED LINE ——===mm=—- 0.41 PSI
NUMBER OF POINTS IN SHUT=TN s—————mmm e e 24
NUMBER OF POINTS USED FOR EXTRAPOLATION —mmmem—mmem 20
SECOND SHUT-IN
EXTRAPOLATED FORMATION PRESSURE === mm s e om o omm o 1091.3 PSIG
SLOPE OF EXTRAPOLATED LINE mwmm—m mm o e — e 29.25 PSI/CYCLE
ROOT MEAN SQUARE NEVIATION OF FITTED LINE —==—=———m 0.54 PSI
NUMBER OF POINTS TN SHUT=IN —=——mmmm e 30
NUMBER OF POINTS USED FOR EXTRAPOLATION —mm—mmm———e 26
DIFFERENCE (24D~1ST EXTRAPOLATION) === —mmm —m e mm e 6.2 PSI
RESERVOIR AND FLUID PROPERTIES
NET PAY mrmormm o o e e e e e e 18.00 FT
RESERVOIR POROSTITY ——mmm e e e e e e 15.00 PERCENT
PRODUCTION RATE s s e e e et e e 199.4 BPD
FORMATION VOLUME FACTOR ———mmmmmmm e e 1.000 RB/STB
FLUID VISCOSTTY e o e cmom o e e e 0.760 C.P.
TOTAL COMPRESSIBILITY X 10=6 —mmmmmmme mmm e mee 7.200 /PSI
RESERVOIR TEMPERATURE == == e m oo e e e 95.0 F
FINAL FLOWING PRESSURE == = s o e e 956.0 PSIG
TOTAL FLOW TIME mmmm— e e ot e e e 120.0 MIN
CALCULATION RESULTS
ESTIMATED DAMAGE RATI() —~—==mm e e 0.77
PERMEABILITY THICKNESS =mmmm o e e e 841.8 MD FT
PERMEABTLITY === o e e e e e e e 46.76 D
SKIN FACTOR mmr oo s s ot e e e e e ~1.60
APPROYIMATE DRAINAGE RADIUS mmwm e e e e 345.6 FT
PRODUCTIVITY TNDEX mmm e e e o e e e 1.473 BPD/PSI]
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TESTING REPORT

B

DST RECORDER CHARTS

(’;NION MOBIL COVILLE LAKE D-45 -‘\
DST NO. 4
INSIDE REC. NO. 3852

2.3 ,
O )
/’UNION MOBIL COVILLE LAKE D-u5 _‘\
DST NO. &

INSIDE REC. NO. 2015

1447
1083 I—zes
[ \OBY
{q% {

/L____

/TN

¥
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‘_B J TESTING REPORT

DST RECORDER CHARTS

/UNTON MOBIL COVILLE LAKE D-%5 N\
DST NO.

BTM REC. NO. 3687




BORG YCWARNER

Bd SERVICE DIVISION

BORG-WARNER (CANADA) LIMITED

UNION MOBIL COVILLE LAKE

D445
TEST NO. 5




TESTING REPORT

BORGJLWARNER

DRILL-STEM TEST DATA

_well Nome UNION MOBIL COVILLE LAKE Jest No. 5

:3 Well Number D"us Zone Tested OLD FORT S'AND

\
| Company UNION OIL COMPANY OF CANADA LTD. Interval 3253 = 3278

Carip. Rep. T. RAMSBY Tester C. MARTINEAU Date HAY 6, 1973

Type of Tes SINGLIE STRADDI.IE RFS Tool No
Pretlow 10 mins 151 61 mins. Flow 115 mins, FSt llzmins,

AN e v 2015 !OUTMQNu 3852 BTMeec no. 3687

B750 renct 12 ne ook K800 rance 12 wr cock| 5750 rance 24 e cock,
 DEPTH 3244 | 3257 3281 '
i It Hydea Mud Press 1561 ‘ 1570 1587
1 Iihial Shor 1n Press 1098 1¢98

Ml Flow Frass 367 375
Fina Flow Press 1023 1032
Finat Shet In Fress : 1687 1099
S £ 3 N B 1 Y e ABY9 e

Final Medra Mo Press

R Drop NIL Floard 1oss Mud Weight 8.9

Vineos ty 50 Temveraiure 95 Net Pay Tesred 25 )

Tap Pocker Depth 3253 Feten Pucker Depth 3278 Total Depth 3850

Drll Fipe S 7e 3 - 5 IF i 13 . 3 Doll Collar 1D Ft Run

Srfnce Choke s7e (3, 76 Sottom Choke Siee 0.50 Main Hole Size 6.50

Arcbar Sire u, . 75 Rat Hole Size Feet of Rat Hole
el A e Type Rubber Size 5.25

Pl Recavery Total foet 2200 .
Frcoveren 2200 " SALT WATER (40,000 PPM)

Reraveren Feet of
Recovered Feet nf
Rerovered Fent of
Retoverer! Feer .f
Gos Reuover, How Measured Riser size
Are Tamp  F Press Rug e Ornifice Size — MCF Doy
[Egats Teirp, F Moy Relg 181 Onfice Size = MCFiDoy
e T=np F Yress Ry D5 Onfice Size = MCF:Day
Temp  + Frass Rag 281 Grfice Size B MCFiDay
s Toaspp F Frgss Rl ns Orbice Size e MCFiDay

— Tenw,  F Fross R 4o 354 Orifice Size = MCF:Day

Blewd OH Tome for Dol Pioe

REMARKS.

FRETE N Y PR TR LI SECTIY S Cnerm - Geo. lab Gas Cont No
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TYESTING REPORT

; D oD LENGTH
BORG A WARNER 45 LANDING SUB __
£5 CHAMBER
. 45 TOOL CR P.O. SUB 1.00
CO SUB
WEIGHTINDICATER READING
= SHUT IN TOOL 4% 5.20
PRIOR TO SETTING PACKERS n
—.4 RF.S. No.___ 2% 4%
AFTER PULL PACKERS LOOSE E:r R.F.S. No. 2% A%
1 L Hrorauuc ToOL A% 7.20
o a8
- JARS 1 AY
RECORDER No.___ 2010 2% 4% 5.00 ..y 32h4
1\ RECORDER Mo 2% 4% DEPTH
1 safery JOINT 2 'y 4%
1 $  BY PASS SUB 1 %2 4%
1. PACKER DEPTH PACKER 1 OR %
24,
2. PACKER DEPTH___ 5293 PACKER 1 or % 5.00 TOOL ABQVE INTERVAL _ li EO_
ANCHOR—SPECIFY___ O+ D 2% 1.00
BLANK OFF OR BY PASS SuB___ ___ __ 1%z 4%
RECORDER No.___3892 2% a% 5.00 peerw 3257
PERFS 15.00
3278
3. PACKER DEPTH PACKER 10R % 4000 orac inreryar 29+ 00
2.00
4. PACKER DEPTH PACKER 1 OR %
ANCHOR—SPECIFY 24
RECORDER No_.__9087 2% 4% 1.00 oy 3281
D.P. 566.00
3850 3.00 ,
TOTAL DEPTH ) sutnose 2% A% TOTAL TAIL PIFE 572.00
DST CHARTS FOR COMPARATIVE VISUAL ANALYSIS 1oTAL test Tooi___ 94 .00

A T HIGH PERMEABILITY MEDIUM PERMEABILITY MEDIUM PERMEABILITY  LOW PERMEABILITY L
o rvﬁLG.H,- E-.E,R}:\Er?‘é'g::rr MY YAMMANE ESFEAT STROMNG DAMAGE FFEECT NO DAMASE EFFECT YTRONG DAMACE EEEECT NRWﬁfFj!ﬂEgAElELT_t
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TESTING REPORT

WELL NAME: UNTOMN MOBTL COVILLE LAKE
AELL LOCATION: N-45
FORMATION: OLD FORT SAND
TIME - PRESSURE INMCREMENTS

TIME
REMARKS ¥IN.

RUN IN HOLE 0.
63.0

INTTIAL HYDRO PRESSURE 80.0

INITIAL PREFLOW PRESSURE 0.

FINAL PREFLOW PRESSURE 10.0

START INITIAL SHUT-IN

INTTTAL SHUT-TH PRESSURE 61.0

STARPT FLOW PERIOD O.

INTTIAL FLOW PRESSURE 1.0

10.0
20.0
20.0
40,0
50.0
62,0
70.0
80.0

REC
DST

PAGE 1

NO. 2015
HO. 5

DEPTH 3244

PRESSURE
PSIG

O.
1560.7

1560.7

145.2

334.3

334.3

1220.2
1054.0
1069.4
1076.6
1082.4
10867
1089.6
1092.5
1204,7
1096, 1
1396.8

1N958.3

1098.3

366.6

519.1
548, 1
T741.9
813.8
865. 1
0%, 1
DA2.8
Q67,7

T+DELTA(T) /
DELTA(T)

3.00
2.00
1.67
1.50
1.40
1.33
1.29Q
1.25
.22
1.29
1.18

116



. TESTING REPORTY

B

PaGE 2
WELL tAME:s UNTON MOBTL COVILLE LAKR REC NO. 2015
ARLL LOCATION: D-45 DST NO. 5
FORMATION: OLD FAORT SAND DEPTH 3244
TIME - PRESSURE INCREMENTS
TTME PRESSURE T+DELTACT) /
REMARKS MTN. PSIG DELTA(T)
90.0 ©88.3
100.0 1005.8
FINAL FLOJA PRESSURE 116.0 1023.1
START FINAL SHUT-TN 0. 1023.1
2.0 1052.0 64.200
10.0 10%9.2 13.60
20.0 1065.0 7.30
36.0 1060.4 5.20
40.0 1072.3 4.15
0.0 1075.1 3.%2
60.0 1078.0 3.10
T0.0 1079.5 2.30
80.0 1081.6 2.57
Q0.0 1083.8 2.40
100.0 1085.3 2420
FINAL SHUT-TN PRESSURE i12.0 10848, 7 2.12
RUN OUT OF HOLE C. 1086.7
FTHAL HYDR0 PRESSHURE 1.0 147l
7.0 1471.1

OUT OF HOLK 81.0 a.



Il

TESTING REPORT

B

viELL BAMEZ: UNION
WELL LOCATINN: [-45

FORMATION: OLD FORT SAND

RECOVERY TYPRE USED Id CALCULATTONS:

MOBTL COVILLE LAKE
WATER

SUMMARY OF CALCULATIONS

i FIRST SHUT-IN

EXTRAPOLATED FORMATION PRESSURE
SLOPE OF EXTRAPOLATED LINE
ROOT MEAN SNUARE DEVIATION OF FITTED LINE
NURBER OF POINTS TN SHUT-IN
MUMBER OF POTNTS USED FOR EXTRAPOLATION

———————————————————
————————————————————————
—————————
_______________________

2 SECOND SHUT-IN

EXTRAPOLATED FORMATION PRESSURE
SLOPE OF EXTRAPOLATRED LINE
ROOT MEAN SQUARE DEVIATION
HUMBER OF POFNTS TN SHUT-TN
HUHBER OF POINTS USED FOR EXTRAPOLATION

— o o o e e AR e e e ol A e

NF FITTER LINE

DTFFERENCE (2ND=1ST EXTRAPOLATION)

3 RESERVOIR AND FLUID PROPERTIES

NET PAY
RESERVOIR POROSITY
PRODUCTION RATE
FORMATION VOLUME FACTOR
FILUID VISCOSTTY
TOTAL COMPRESSIBILITY X
RESERVOIR THEMPERATURI
FINAL FLOWING PRESSURE
TOTAL FLON TINE

4 CALCULATION RFSULTS

ESTIMATED DAMAGE RATIO
PERMEABILITY THICKNESS
PERMEABILITY
SKIN FACTOR
APPROXIMATE DRATHAGR RADIUS
PRODUCTIVITY TINDEX

——— A il ek o L A e e A e A i o e o g e

e e e b e e AL o e e T L A —— AR T T — e e — iy ia

e e it A = e PR S et = . . mm — — m rp ek e oy oy e e Ay ey

e e e min L T —— i Yy — it et A8

PAGE 3

REC NO.
0ST NO. 5

2015

DEPTH 3244
INTERVAL 3253-327&

1106.8
61.09
0.12
13
5

-3.3

0.25
377.3
15.09
~4.75
201.2
2.229

PSIG
PST/CYCLE
PSI

PSIG
PSI/CYCLE
PSI

FT
PEQCENT
8PDh
RB/STB
C.P.
/FPST

F

PSTG
MIH

MWD FT
M

FT
BPN/PSt
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TESTING REPORT

DST RECORDER CMARTS

- Bd

BORG,

KG&ION MOBIL CCVILLE LAKE D-i5 A‘\
DST NO. 5
INSIDE REC. NO. 2015

RN

/EQION MOBIL COVILLE LAKE D~45 —\\
DST NO. 5

QUTSIDE REC. NO. 3852

{MH 1032




TESTING REPORT

DST RECORDER CHARTS

G’\IION MOBIL COVILLE LAKE D-45 \\
DST NO. &
BTM REC. NO. 3687







MEMORANDUM
October 22, 1987 87295ACC0062

D.B. GRASS
A-348

Visual Source Rock Report on Fﬁye Wells, Central Mackenzie Valley, NWT.

Gulf Fina N. Colville L-21 368%-3763 ft Non-source. ?7Colonial algal
cells 3730-3742 ft Non-source.

ambr an 2
Atlantic Arctic Circle Ontaratue K-04 7966-8006 ft Non-source. Rare
7colonial algal ce}}s 800B-8024.ft Non-source. Rare ?colonial algal

cells 8761-8782 ft’ “Non-source. erogen fragments present black, TAI 7
very rare ?colonial algal cells i

. Candell et al Police Island L-66 45%7-53?5 ft Non-spurce
2 el s
Imperial Windflower G-77 1350-1370 ft Non-source

Union Mobil €01v1113‘9%4§a36€%ﬁ§%5§1ft Poor source for hydrocarbons
Amorphous, blob-1ike, medium brown coloured kerogen abundant ?colonial
algal cells (some in tetrads) 3057-3081 ft Non-source. As above but
less amorphous material and very abundant algal cells. Medium brown
colour on usual TAI scale would be 5, or "past peak" o0il, pre-peak gas.
3102-3116 ft Non-source. ?Colonial lagal cells in decreased numbers, no
kerogen material as in two samples above. 3£;§—3136 ft Non-source.

Barren, lan

Comment: Normally, all samples which test non-source {less than 0.05
kerogen ml1/15 gm sample) are deemed as unsuitable for further source-
rock evaluation. However, samples at 3057-81 ft in the Colville D-45
well and 3685-3706 ft in the Colville L-21 well were recommended for
study. This was in order to see if something could be learned of the
nature of the kerogen material in these samples. A subsequent report was
not enlightening on the matter. However, another sample with similar
?algal material at 3018-3030 ft in Mobil Colville D-45 indicated pres-
ence of liquid hydro- carbon generating material at early peak oil gen-
erating stage. Hence the visual reading indicated a slightly higher

€Cro2862
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Page 2

generating stage than rock-eval. (Geochemistry Services Group, Tulsa
Research Center, Technical Service 879169CI by R. J. Harwood, October,
1987).

WWBRIDEAUX
Geological Associate

WWB/WWB
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CORE [LABORATORIES, INC.
Petroleurn Revervoir 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
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CORE LABORATORIES, INC.
Petrolenm Reservoir Engiﬂeerirzg
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-Qil 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 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 corc plugs were extracted of hydrocarbons with tel-
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 permecability and porosity deter-
minations were submitted to a representative of Union Oil Company of
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Union Qil 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 f{o oilwere 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 threough
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 properties of the fluids used in the water-oil 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 l1.014 0.653
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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 Laboratopies, Inc.

Do DA

Duane L. Archer, Manager
Special Core Analysis

DLA:JWW:tl
10 ¢c¢, - Addressece
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CORE LABORATORIES, INC.
Petrolenm Reservoir Engineering
DALLAS. TEXAS

Page of 27
File SCAL-75150
Company_Union Oil Company of Canada ILimited Formation._0Old 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
50A Union Oil Co. of Canada Ltd. Union Oil 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 Qil Co. of Canada Ltd. 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.
Petrolenm Reservoir Engineering
DALLAS, TEXAS

Page 2 of 27
File SCAL-75150

Lithtﬂqgical Descrip_tion

Sample
Number Deseription
Colville D-45
1 Ss, It gry, v/in-silt grn, apparent SiOp cement, well indurated,

tr musc,pyrite

11 Ss, It gry-white, fn-v/fn grn, apparent Si0; cement, mod-poor
indurated, med grn laminar, tr musc :

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

18 Ss, 1t gry-white, in-v/fn grn, apparent 510, cement, mod-poor
indurated, med grn laminae

Stopover K-44

50A Ss, red-brn, cse-v/in grn, apparent SiO2 cement, well indurated,
cse grn concentrations

88 Ss, buff-white, med-fn grn, apparent Si0; cement, mod indurated,

“ red-brn staining an upper vportion

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

103 Ss, red-brn, cse-fn grn, apparent SiO) 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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CORE LABORATORIES, INC.
Petroleum Reservoir Engineering
DALLAS, TEXAS

Page 4 of.__ 27

File SCAL-75150

Water-Oil Relative Permeability Data

Sample Number 1 Initial Water Saturation,
' 14,6
Air Permeability, Md 0,35 Per Cent Pore Space.
i t i1.7
Oil Permesbility at Porosity, Per Cen
Initial Water Saturation, Md 0.065

Water Saturation, Water-Qil Relative Relative Permeability Relative Permeability

Per Cent Pore Space Permeability Ratio To Water®, Fraction to Qil*, 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 L012
56.3 59,5 . 345 . 0058
58.6 216 . 389 L0018
59,6 540 . 405 . 00075
60.8 « 431

* Relative to oil permeability.

These avalyses, opinions or interpretations nre based on observations and material supplied by the client to whom. and for whoss exclusive and confidential uae,
this repirt is made. The Interpretations or opinions expressed represent the best judgment of Core Laboratories, Ine. {all errors and omissiona excepted); but
Core Laboratories, Inc, and its officers and employses, cssume no responsibility and make no warranty or representations as to the product.vity, proper opera«
tion, or profitableness of any ofl, gas or ather minersl well or sand in connection with which such report Is used or relied upon,
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CORE LABORATORIES, INC.
Petroleum Reservoir Engineering
DALLAS, TEXAS

Page 5 of__ 27

File SCAL-75150

Water-0il Relative Permeability Data

Sample Number 11 Initial Water Saturation,

13.8
Air Permesbility, Md 12 Per Cent Pore Space

1 14,0
Qil Permeability at Porosity, Per Cent.
Initial Water Saturation, Md 8.5

Water Saturation, Water-Oil 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 .24
39.8 57.3 L617 L011
43,5 124 . 661 ., 00583
45.5 188 . 690 L0037
50,7 . 746

* Relative to oil permeability,

Thesa analysss, opinions or interpratations sve based on observations and material supplied by the cllent to whorm, and for whose exclusive and confidential use,
this report is made, The interpretations or opiniony expresadd represent the beat judgment of Core Laboratorles, Inc. (ail errors and omissions excepted): but
Core Laboratories, Inc. and its officers and empioyses. assume no responsibility and make no warranty or representrtions as to the productivity, proper opers.
tion, or 1roRtal of any oil, gas or other minersl well or sand In conmection with which suth report ia used of relied upon.
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CORE LABORATORIES, INC.
Petraleum Rerervoir Engineering
DALLAS, TEXAS

Page. b of 27
File SCAL-75150

Water-Oil Relative Permeability Data

Sample Number 15 Initial Water Saturation,

Air Permesbility, Md 7.3 Per Cent Pore Space 11.6

Porosity, Per Cent. 13,2

Qil Permeability at
Initial Water Saturation, Md 4. 8

Water-0Oil Relative
Permeability Ratio

Water Saturation,
Per Cent Pore Space

Relative Permeability
To Water*, Fraction

Relative Permeability
to Qil*, 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 L, 125

27.8 10, 4 L617 . 059

31,7 22.7 . 680 . 030

39.0 97,5 . 780 . 0080
41,3 162 . 805 . 0050
47,6 . 850

* Relative to oil permeability.

Theae unalyses, opinions or intarpreiations nre based on observations and material supplied by the client to whom, and for whose exciusive and confilential use,
thls report is made, The interpretations or opinions expressed represent the best judgment of Core Laboratoriew, Inc. (all errors and ominsie s excepted); but
Core Laboratories, Ine. apnd ita offtrers and employees, assume no responsibility and make no warranty cr representations as to the preductivity, praper opera.
tion, or profitablenses 0! any oll, gas or other mineral well or sand in connaction with which such report is used or relied vpon,
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CORE LABORATORIES, InC.
Petrolenm Reservoir Engineering
DALLAS, TEXAS

Page 7 of 27

File SCAL-75150

Water-Oil Relative Permeability Data

Sample Number 18 Initial Water Saturation,
Air Permeability, Md 20 Per Cent Pore Space 11.9
Oil Permeability at Forosity, Per Cent. o]
Initial Water Saturation, Md 10,5
Water Saturation, Water-0il Relative Relative Permeability Relative Permeability
Per Cent Pore Space Permeability Ratio To Water*, Fraction to Oil*, 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 . B25 . 0069
61.2 . 839

* Relative to oil permeability.

Thess analyses, opinions or Intarpretationa are based on ohservations and material supplied by the eliant to whom, and for whose exclusive nind conftdential use,
this repcrt is made, The interpretations or opmwna cxpresud reprennt the beat judgment of Core Laboratories, Inc. (alf errors and omissions excepted); bot
Core Laboratories, Inc, and ita officers and ponaibility aud make no warranty or representations as to the productivity, preper opera-
tion. or profitableness of any ofl. gns or other mineral well ar umi ln connection with which such report is used or relied upon.
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CORE LABORATORIES, INC.
Petroleum Reservoir Engineering
DAI.LAS., TEXAS

Page 8 of 27

File SCAL-75150
Walter-0il Relative Permeability Data
Sample Number 50A Initial Water Saturation,
28.7
Air Permeability, Md 1.2 Per Cent Pore Space
P i t 8.3
Oil Permeability at orosity, Per Cen
Initial Water Saturation, Md Q.67
Water Saturation, Water-Oil Relative Relative Permeability Relative Permeability
Per Cent Pore Space Permeability Ratio To Water*, Fraction to Oil*, 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 L017 . 00051
43,0 59.8 .018 . 00030
47.6 .019

* Relative to oil permeability.

These nnalyses, opinions or interpretations are based on obsearvations and materlal supplied by the client to whom, and for whose exclusive and confidantial use,
this report ls made, The interpretations or opinions expressed represent the best judgment of Core Laboratories, Ine. (all errors and omissioas excepted}: but
Core Laloratories, Inc. and its officers and employess, assuma no responaibility and maks no warranty or representations as to the productivity, proper opera-
tion, or profitableness of any otl, gas or other minera) well or sand in connection with which such report is used or relied upon.
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CORE LABORATORIES, InNC.
Petroleum Reiervoir Engineering
DALLAS, TEXAS

Page 9 of 27

File SCAL-75150
Water-0il Relative Permeability Data
Sample Number 88 Initial Water Saturation,
12,6
Air Permeability, Md 130 Per Cent Pore Space_ ‘
i 12,
Oil Permesbility at Porosity, Per Cent. 2.8
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 . 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 4,62 . 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 .0023
51.4 . 231

* Relative to oil permeability,

Thess analymes, opinions or Interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and confidential use,
this report is made, The interpretalions or opinions expressed represent the best judgment of Core Laboratories. Inc. (all errora and omissiors excepted): but
Cora Laboratories, Ine. and ia officers and employees, assume no responsibility and maks no warranty or representations ss to the productivity, proper opera-
tion, or profitablensss of sny oll, ga# or other mineral well or sand in conneetion with which such report is used or relied upen.
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CORE LABORATORIES, INC.
Petrolenm Reservoir Engineering
DALLAS, TEXAS

Sample Number.

Air Permeability, Md 12
Oil Permeability at

Page__ 10 of__27
File SCAL-75150
‘Water-Oil Relative Permeability Data
98 Initial Water Saturation,
Per Cent Pore Space. 25.8
Porosity, Per Cent 10,1

Initial Water Saturation, Md 9.0

Water Saturation, Water-Oil Relative Relative Permeability Relative Permeability

Per Cent Pore Space Permeability Ratio To Water®*, Fraction to Qil*, 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,

These nnalyses, opinions or interpretations nre based on observations and material puppiied by the clieat to whom, and for whose exclusive and confidential use,
interprotations or opinions expressed sepresent the best judgment of Core Laboratories, Inc. (all errors and pmiwions excepted);

this report is ads. The

bt

Gors Labormtories, Ine, and jts officars and employews, sssume no responsibility end make no warranty or representations as to the producthvity, proper opera-
tion, or profitablensss of any cil, gns or other mineral wall or sand in connection with which such report is used or relied upon.
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CORE LLABORATORIES, INC.
Petroleum Reservoir Engineering
DALLAS. TEXAS

Page 11 __ of 27

File SCAL-75150

_Water-Oil Relative Permeability Data

Sample Number 103 Initial Water Saturation,
Air Permeability, Md 118 Per Cent Pore Space 18.1
i 14,7
Oil Permesbility at Porosity, Per Cent.
Initial Water Saturation, Md 100
Water Saturation, Water-0Oil Relative Relative Permeability Relative Permeability
Per Cent Pore Space Permeability Ratio To Water*, Fraction to Qil*, Fraction
18.1 . 000 1.000
35,3 . 0063 L0014 . 221
41,2 _ . 058 . 0070 .121
47.3 . 444 .024 . 054
52,3 2.68 . 045 L0017
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 snalysss, opinions or interpretations ore based on observations end material supplied b'y the client to whom, and for whosa exclusive and confidentixi use,
this report is made. The interpretations or opiniona expressed represent the best judgment of Core Laboratories, Ine, (all errors and omissions excepted): but
Cors Lrboratories, Inc. and its officers and smpliovess, Assums ho responsibility and maks no warranty or representations as to the prodoct.vity. proper opera-
tion. or profitablenmss of any oll, gas or other mineral well or aand in connection with which such Teport s used or relied upon,
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Prtroleum Reservoir Engineenng
DALLAS, TEXAS File SCAL-75150

Company_ Union Oil Co. of Canada Ltd. Formation Old Fort Sand
Well Union Mqgbile Colville ID-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
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CORE LABORATORIES, INC.
Petroleum Reservoir Engineering
DALLAS, TEXAS

May 18, 1976

Union Qil 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, McCluskey, Core Laboratories, Inc., was requested to perform:
(1) Water -Oil Relative Permeability Tests, (2) Mercury Injection Tcsha.
(3) Capillary Pressure Tests, (4) Formation Resistivity Factor Measure-
ments, and (5) Formation Resistivity Index Measur éments on sandstone
core plugs from the subject wells, The results of the water-oil reiative
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
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Union Oi1) 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 FPage 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 11. 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
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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, Inc.

ME{M@»

Duane L, Archer, Manager
Special Core Analysis
DLA:JWW:gb
10 cc. - Addressee
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Petroleum Reservoir Engineering
DALLAS. TEXAS

Page of 2]
File SCAIL-75150
Company. Union Qil Co, of Canada Limited 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 Oil 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 Mobile Colville D-45 3183.2-83.7
4 3185,6-86.0
9 3190.8-91.8
10 3190. 8-91. 8
Il 3218.0-18.7
T2 3218.0-18.7
15 3223,0-23.4
18 3225,.9-26. 4
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CORE LABORATORIES, INC.
Petroleum Reservosr Engineeting
DALLAS. TEXAS

Page. 2 of 21
File. SCAL-75150

Lithological Deseription

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 SiO; 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 510, 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

Ss, 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 Si0O; cement, mod-poor in-
indurated, blotchy color appearance

Ss, red, fn-med grn, v/slfcalc, 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 5iO, cement, well indurated,
tr musc, pyrite

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

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

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

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

Ss, gry, fn grn, mod indurated

Ss, 1t gry~white, fn-v/fn grn, apparent 510, 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
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CORE LABORATORIES, INcC.

Petroleum Reservoir Engineering

DALLAS. TEXAS Page_ 3 of 21

File. SCAL-75150

Air -Brine Capillary Pressure Data

Pressure, PSI: i 2 4 8 15 35
Sample Permeability, Porosity,
Number Millidareys 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
38 130 12. 8 92.9 60,8 39.5 26.3 20,3 15.6
98 12 10,1 100, 0 100, 0 89. 4 64, 0 42.0 31.9
103 118 ' 14. 4 100, 0 69.4 44, 8 31.5 25,6 21.3
115 1.7 10.8 100, 0 100.0 91.6 6£3.9 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. ¢ 100, 0 83.0 39,6 26, 4 15.9

These analyses. opinions or interpretations are based on observations and meterial supplied by 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, Ine. (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 profitablenass of any oil, gas or other mineral well or aand in connection with which such report is used or relied upon.
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Company__Union Oil Co, of Canada 1.td. Formation ©Old Fort Sand
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Company Union Oi1l Co, of Canada L.tdi, Formation Old Fort Sand

Well Stopover K-44 & Colville 1D-45  County Northwest Territories
Field Colville State Canada

Sample Number: 18

Permeability, Md.: 20
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CORE LABORATORIES; INC.
Petrolenm Reservoir Engieermg
DALLAS, TEXAS Page 9 Of 21

File. SCAL-75150

Formation Factor and Resistivity Index Data

Stopover Field
Resistivity of Saturating Brine, Qhm-Meters: 0. 2630@ (1°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 32.1 100.0 1. 00
15.6 9,29
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 1.7 60. 8 100.0 1. 60

80.5 1. 89

10 9.0 87.0 100, 0 1. 00

11 14. G 41. 2 100. 0 1. 00
15 13,2 43,2 100.0 1. 00
18.0 12. 0

i8 15.1 31.1 100, 0 1,00
15.9 23,3

These analyses, opinions or inierpretations are basex] on observations and material supplied by the client to whom, and for whese exclusive and confidential use,
this report is made. The interpretations or opinions expressed represent the best judgment of Core Laboratories, Ine. (all errors and omissions excepted); but
Core Laboratories, Inc. and its officers andl employees, assume no responsibility and make ne 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.
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CORE LABORATORIES. INcC.

Petroleum Reservoir Engineering
DALLAS, TEXAS

Page__12 of 21
File_ SCAL-75150

Company_Union Qil Co, of Canda Formation Old Fort Sand
Well Stopover K-44 & Colville D-45 County WNorthwest Territories
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Composite
100
Rt 1,00
R, 1. 47 $e LI SEETE SRR AL
Sw i
t
sZz= siii
- 2 1oat =+ 3
i
Hf N
14 Tﬂ b
r-d Hﬁ \\
10 - '
f an H t s 5 = ‘Ei:l
S = i 3
i
1
==t : :
i it
p
: 1 1344
u T
1 | {
i
|
' il
1.0 L H A]ill
0.01 0.1

Brine Saturation, Fraction

1.0



Formation Resistivity Index

CORE LABORATORIES. INC.

Perroleum Reservoir Engineering
DALLAS, TEXAS

Compcmy Union Oi]- Co. of Canada Litd. Formation

Page_ 13  of __ 21

File SCAL-75150
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Petrolenm Reservoir Engineering
DALLAS. TEXAS
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, ¢ 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 74.4
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 27.6 100, 0 52.4
27 100, 0 100.0 100.0 25.7 100, 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 9.9 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 62,6 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

Th‘ese analyses, opini9ns or inlerpre_tation are based on cbeervations and
this report is made. The interpretations or opinions expressed represent the best juldgment of Core Lab:

Core Laboratories, Inc. and its officers and employees, assume n
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CORE LABORATORIES, INC.
Petrolenm Reservoir Engineering
DALLAS, TEXAS

Page 15 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 1060,0
9 100, 0 100.0 100.0 100, 0 100. 0
12 100.0 100, 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 75.9
30 100.0 100.0 73.5 87.6 67.8
40 100.0 100.0 64,7 7.7 51,3
60 100.0 100.0 55,1 65.6 42,0
80 100,06 100, 0 48,1 57.3 36,0
100 100, 0 106G, 0 43,2 51.8 31. 8
200 3.7 100, 0 30.3 38.6 23.2
300 63.7 100, 0 24.0 31.3 18.8
500 54.3 100,0 16.8 24.1 13,5
750 46,0 100.0 14,1 20,3 10. 9
1000 40,7 78.2 12, 2 17.5 9.8
1250 35.5 69. 9 10.6 14,5 8,8
1500 31,4 60,5 10. 2 13,8 8.7

These analyses, opiniens or interpretations are based on observations and materiul supplied by the client to whom, and for whose exclusive and confidential use,
this report is mmle. The interpretations or opinions expressed represent the best judgment of Core Laboratories, Ine. (all errors and omissions excepted): but
Core [aboratories, Ine. and its officers and employees, 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 connection with which such report is used or relied upon.
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Petroleum Reservoir Engineering -
Company _Union Oil Co, of Canada l.td, Formation ©Qld Fort Sand
Well Stopaver K-44 & Colville D-45  County Northwest Territories
Field Stopover State Canada
Sample Number: 70 45
Permeability, Md.: 1.3 0. 033
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Petroleum Reservoir Engineering

DALLAS, TEXAS File SCAL-75150

Company _Union Qil Co, of Canada L.td, Formation __Qld Fort Sand

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

Fieid Stopover State Canada

Sample Number: 98A 50

Permeability, Md.: 5.5 0.28
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Petrolewm Reserveir Engineering ) .
DALLAS, TEXAS File SCAL-75150
Company_Union Oil Co. of Canada I.td, Formation _Qld Fort Sand
Well Stopover K-44 & Colville D-45 County Northwest Territories
Field Stopaver Sterte Canada
Sample Number: 89 103A
Permeahility, Md.; VAR t:0
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Petroleum Reservoir Engineering )
DALLAS, TEXAS File SCAL-75150

Wetting Phase Saturation, Per Cent Pore Space

Company_Union Qil Co, of Canada l.td. Formation __Qld Fart Sand
Well Stopover K-44 & Colyville D-45 County Naorthwest Territories
Field Colville State Canada
Sample Number: 12 4
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Petroleum Reservoir Engineering ) _
DALLAS, TEXAS File SCAL-75150
Company _Union Qil Co. of Canada lL.td, Formation ©ld Fort Sand
Weil Stopover K-44 & Colville D-45  County Northwest Territories
Field Colville Stiate Canada
Sample Number: 11 9
Permeahility, Md,: 18 0.035
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Petroleum Reservoir Engineering File SCAL-75150

DALLAS, TEXAS

Company _Union Qjl Co, of Canada L.td, Fermation _Qld Fort Sand
Well ____ Stopover K-J44 & Colville D-45  County Northwest Territories
Field Colviile State Canada
Sample Number; 18
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CORE LABORATORIES, INC.
Petroleum Reservoir Engineering
DALLAS, TEXAS

May 18, 1976

Union Qil 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, McCluskey, Core Laboratories, Inc., was requested to perform:
(1) Water -Oil Relative Permeability Tests, (2) Mercury Injection Tcsha.
(3) Capillary Pressure Tests, (4) Formation Resistivity Factor Measure-
ments, and (5) Formation Resistivity Index Measur éments on sandstone
core plugs from the subject wells, The results of the water-oil reiative
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
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Union Oi1) 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 FPage 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 11. 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
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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, Inc.

ME{M@»

Duane L, Archer, Manager
Special Core Analysis
DLA:JWW:gb
10 cc. - Addressee
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File SCAIL-75150
Company. Union Qil Co, of Canada Limited 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 Oil 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 Mobile Colville D-45 3183.2-83.7
4 3185,6-86.0
9 3190.8-91.8
10 3190. 8-91. 8
Il 3218.0-18.7
T2 3218.0-18.7
15 3223,0-23.4
18 3225,.9-26. 4
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CORE LABORATORIES, INC.
Petroleum Reservosr Engineeting
DALLAS. TEXAS

Page. 2 of 21
File. SCAL-75150

Lithological Deseription

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 SiO; 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 510, 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

Ss, 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 Si0O; cement, mod-poor in-
indurated, blotchy color appearance

Ss, red, fn-med grn, v/slfcalc, 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 5iO, cement, well indurated,
tr musc, pyrite

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

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

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

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

Ss, gry, fn grn, mod indurated

Ss, 1t gry~white, fn-v/fn grn, apparent 510, 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
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Petroleum Reservoir Engineering

DALLAS. TEXAS Page_ 3 of 21

File. SCAL-75150

Air -Brine Capillary Pressure Data

Pressure, PSI: i 2 4 8 15 35
Sample Permeability, Porosity,
Number Millidareys 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
38 130 12. 8 92.9 60,8 39.5 26.3 20,3 15.6
98 12 10,1 100, 0 100, 0 89. 4 64, 0 42.0 31.9
103 118 ' 14. 4 100, 0 69.4 44, 8 31.5 25,6 21.3
115 1.7 10.8 100, 0 100.0 91.6 6£3.9 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. ¢ 100, 0 83.0 39,6 26, 4 15.9

These analyses. opinions or interpretations are based on observations and meterial supplied by 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, Ine. (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 profitablenass of any oil, gas or other mineral well or aand in connection with which such report is used or relied upon.
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i+ Encineert
Pﬂwl:t:Ll:-c:;o :E;ﬂ:mu File SCAL-75150
Company__Union Oil Co, of Canada 1.td. Formation ©Old Fort Sand
Well Stopover K-44 & Colville D-45 County Northwest Territories
Field Stopover State Canada
Sample Number: 103 98
Permeability, Md.: 118 12
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DALLAS, TEXAS File __ SCAL-72150

Company__Union Oil Co, of Canada- Ltd, Formation ©ld Fort Sand

Well Stopover W-+44 & Colville D-45 County Northwest Territories
Field Stopover State Canada
Sample Number: 115
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Petroleum Reservoir Engineering File SCAIL-75150

DALLAS. TEXAS

Company Union Oi1l Co, of Canada L.tdi, Formation Old Fort Sand

Well Stopover K-44 & Colville 1D-45  County Northwest Territories
Field Colville State Canada

Sample Number: 18

Permeability, Md.: 20

Brine Saturation, Per Cent Pore Space
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File. SCAL-75150

Formation Factor and Resistivity Index Data

Stopover Field
Resistivity of Saturating Brine, Qhm-Meters: 0. 2630@ (1°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 32.1 100.0 1. 00
15.6 9,29
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 1.7 60. 8 100.0 1. 60

80.5 1. 89

10 9.0 87.0 100, 0 1. 00

11 14. G 41. 2 100. 0 1. 00
15 13,2 43,2 100.0 1. 00
18.0 12. 0

i8 15.1 31.1 100, 0 1,00
15.9 23,3

These analyses, opinions or inierpretations are basex] on observations and material supplied by the client to whom, and for whese exclusive and confidential use,
this report is made. The interpretations or opinions expressed represent the best judgment of Core Laboratories, Ine. (all errors and omissions excepted); but
Core Laboratories, Inc. and its officers andl employees, assume no responsibility and make ne 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.
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File_ SCAL-75150

Company_Union Qil Co, of Canda Formation Old Fort Sand
Well Stopover K-44 & Colville D-45 County WNorthwest Territories
Field Stopover State Canada
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File SCAL-75150
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Petrolenm Reservoir Engineering
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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, ¢ 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 74.4
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 27.6 100, 0 52.4
27 100, 0 100.0 100.0 25.7 100, 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 9.9 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 62,6 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

Th‘ese analyses, opini9ns or inlerpre_tation are based on cbeervations and
this report is made. The interpretations or opinions expressed represent the best juldgment of Core Lab:

Core Laboratories, Inc. and its officers and employees, assume n
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Petrolenm Reservoir Engineering
DALLAS, TEXAS

Page 15 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 1060,0
9 100, 0 100.0 100.0 100, 0 100. 0
12 100.0 100, 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 75.9
30 100.0 100.0 73.5 87.6 67.8
40 100.0 100.0 64,7 7.7 51,3
60 100.0 100.0 55,1 65.6 42,0
80 100,06 100, 0 48,1 57.3 36,0
100 100, 0 106G, 0 43,2 51.8 31. 8
200 3.7 100, 0 30.3 38.6 23.2
300 63.7 100, 0 24.0 31.3 18.8
500 54.3 100,0 16.8 24.1 13,5
750 46,0 100.0 14,1 20,3 10. 9
1000 40,7 78.2 12, 2 17.5 9.8
1250 35.5 69. 9 10.6 14,5 8,8
1500 31,4 60,5 10. 2 13,8 8.7

These analyses, opiniens or interpretations are based on observations and materiul supplied by the client to whom, and for whose exclusive and confidential use,
this report is mmle. The interpretations or opinions expressed represent the best judgment of Core Laboratories, Ine. (all errors and omissions excepted): but
Core [aboratories, Ine. and its officers and employees, 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 connection with which such report is used or relied upon.
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Petroleum Reservoir Engineering -
Company _Union Oil Co, of Canada l.td, Formation ©Qld Fort Sand
Well Stopaver K-44 & Colville D-45  County Northwest Territories
Field Stopover State Canada
Sample Number: 70 45
Permeability, Md.: 1.3 0. 033
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Petroleum Reservoir Engineering

DALLAS, TEXAS File SCAL-75150

Company _Union Qil Co, of Canada L.td, Formation __Qld Fort Sand

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

Fieid Stopover State Canada

Sample Number: 98A 50

Permeability, Md.: 5.5 0.28
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Petrolewm Reserveir Engineering ) .
DALLAS, TEXAS File SCAL-75150
Company_Union Oil Co. of Canada I.td, Formation _Qld Fort Sand
Well Stopover K-44 & Colville D-45 County Northwest Territories
Field Stopaver Sterte Canada
Sample Number: 89 103A
Permeahility, Md.; VAR t:0
89 103A
1500 qm T ;}__‘1_ T l 1L
1350
iy
1200
i
i
1050 ‘ "
ses i
300
1
750
i'l
600 ! !
' 1
450 }
11
300
\Y
150
3t
= 3 T
0 T =t -J = S H
0 10 20 30 40 50 60 70 80 50 100

Wetting Phase Saturation, Per Cent Pore Space



Injection Pressure, PSIA

1500

1350

1200

1050

900

750

600

450

300

150

i@ R SLL L S PIRY R Y [ 5-R
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Petroleum Reservoir Engineering )
DALLAS, TEXAS File SCAL-75150

Wetting Phase Saturation, Per Cent Pore Space

Company_Union Qil Co, of Canada l.td. Formation __Qld Fart Sand
Well Stopover K-44 & Colyville D-45 County Naorthwest Territories
Field Colville State Canada
Sample Number: 12 4
Permeability, Md, . .2 0. 56
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Petroleum Reservoir Engineering ) _
DALLAS, TEXAS File SCAL-75150
Company _Union Qil Co. of Canada lL.td, Formation ©ld Fort Sand
Weil Stopover K-44 & Colville D-45  County Northwest Territories
Field Colville Stiate Canada
Sample Number: 11 9
Permeahility, Md,: 18 0.035
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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
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CORE LABORATORIES, INC.
Petrolenm Reservoir Engineering
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; (l) 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 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 ceore 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
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Union Oil 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 oilwere 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-ocil
relative permeahility 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 properties of the fluids used in the water-oil relative permeability
tests are listed below for your convenience,

Temperature, Density, Viscosity,
Fluid °F. em/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
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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 Laboratogies, Inc,

Dusns el

Duane L. Archer, Manager
Special Core Analysis

DLA:JTWW:tl
10 ¢c, - Addressee
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CORE LABORATORIES, INC.
Petroleum Reservoir Engineering
DALLAS, TEXAS

Page 1 of 27
File SCAL-75150

Company_Union Qil Company of Canada Limited Formation__0Old 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
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 Litd. Union Mabile 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 Reservoir Engineering
DALLAS, TEXAS

Page_ 2 _of 27
TFile SCAL-75150

Lithological Desecription

Description

Colville D-45

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

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

Ss, It gry-white, fn-v/fn grn, apparent Si0O3 cement, mod-poor
indurated, med grn laminae, tr musc

Ss, It gry-white, fn-v/fn grn, apparent 50, 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 Si0O, cement, well
indurated, blotchy color staining, grns uniform

Ss, red-brn, cse-fn grn, apparent 5i0; cement, mod-poor in-
durated, blotchy color appearance

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

Page 4 of 27

File SCAL-751 50
Water-Oil Relative Permeability Data
Sample Number. 1 Initial Water Saturation,
14,6
Air Permeability, Md 0. 35 Per Cent Pore Space_
Porosity, t 11,7
Oil Permeability at orosity, Per Cen
Initial Water Saturation, Md 0.065
Water Saturation, Water-Oil Relative Relative Permeability 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, nions or interpretations sre based on observations and material supplied :}r él;e elient to whom, and for whose exclusive and confidential ti::.
re t

this report is . The interpretations or opinions expresssd represent the best judgment Laboratories, Inc. (all srrors and omissions exoce
gon hbo_r_n‘\?rér Ina. ‘nnd lu‘ officers lﬁ mp?o’n? Assume no mm:llil_lfp sm}‘ :nsllx_oi no werranty yr__i:ggrﬂ_\g_uﬂpm as o the productivity, proper opera-
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CORE LABORATORIES, INcC.
Petroleum Reservoir Engineering
DALLAS, TEXAS

Page 5 of 27
File SCAL-75150

Water-0il Relative Permeability Data

Sample Number 11 Initial Water Saturation,
13,8
Air Permesbility, Md 12 Per Cent Pore Space
ity, P t_ 14,0
Oil Permeability at Porosity, Per Cen
Initial Water Saturation, Md 8.5
Water Saturation, Water-0il 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 .Q35 . 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 L6117 .011
43,5 124 . 661 . 0053
45,5 188 . 690 . 0037
50.7 . 746
* Relative to oil permeability.
These analyses, opinions or intarpretations are based on observations and mat.arlal supplied by the client te¢ whom, and for whose excluslive and confidential use,

this report is ¢. The Interpretations or opiniom expressed repment the best judgment of Core Laboratories, Ine, (all errors and omissions excepted); but

Core Laboratories, Inc. and its officers and

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

tion. or prom.lblen-l of any oil, gas or other mineral well or und in connection with which such report ia used or relied upo.
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CORE LABORATORIES, INc.
Peiroleum Reservoir Engineering
DALLAS,. TEXAS

Page 6 of__ 27

File SCAL-75150

Water-0il Relative Permeability Data

Sample Number. 15 Initial Water Saturation,
Il.6
Air Permeability, Md 7.3 Per Cent Pore Space
i t 13.2
Oil Permeability at Porosity, Per Cen
Initial Water Saturation, Md 4, 8
Water Saturation, Water-0Oil Relative Relative Permeability Relative Permeability
Per Cent Pore Space Parmeability Ratio To Water®*, Fraction to Qil*, 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
41,3 162 . 805 . 0050
47,6 . 350
* Relative to oil perrmeability.
Thess snalyses, nions or interpretations are based on observations and materisal supplied by the client to whom, and for whose exclusive and confidential use,
E)ho“ report is . ‘The interpretations or opinions expressed represent the best judgment of Core Laboratories, Ine. (all errors and omissions excepted): but

re Laboratories, Inc. and its officers and empioyees, assume no responsibiiity enud make no warranty or representations uws to the productivity. proper cpera-
tion, or profitablensss of any ofl, gas or other mineral welli or sand in connection with which auch report is used or relied upon.
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CORE LABORATORIES, INC.
Petroleym Reservoir Engineering
DALLAS. TEXAS

Page 7 of 27

File SCAL-75150

Water-0Oil Relative Permeability Data

Sample Number. 18 Initial Water Saturation,
Air Permeability, Md 20 Per Cent Pore Space 11.9
0il Permeability at Porosity, Per Cent Lo. 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 L7123 . 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 L.013
53.1 87.9 . 800 . 0091
55.0 120 . 825 .0069
61.2 . 839

* Relative to oil permeability,

Thue llulyﬂl nions or interpretations are based on observations and matsrial aupplied a{ the client to whom, and for whose exclusive and confidential use,

is report is made. The interpretations or npiniom expressed reprelent the best judgment Cote Laboratories, Tne. {(all errors snd omissions excepted); but

rg Lahoratories, Inc. apd its officers and afbility and make no warranty or representations as to the productivity, proper opera-
tion, or profitableness of any oil, gas or other winernl well or llwd \n connection with which such report is used or vetied upon,
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CORE LABORATORIES, INc.
Petroleam Reservoir Engineering
DALLAS. TEXAS

Page 8 of 27

File SCAL-75150

Water-Oil Relative Permeability Data

Sample Number. S50A Initial Water Saturation,
28.7
Air Permeability, Md 1.2 Per Cent Pore Space ¢ -~
P ity, P t .
Qil Permeability at orosity, Per Cen
Initial Water Saturation, Md 0.67
Water Saturation, Water-0Oil Relative Relative Permeability Relative Permeability
Per Cent Pore Space Permeability Ratio To Water®, Fraction to Oil*, Fraction
28.7 . 000 1,000
30.4 . Q50 . 0049 » 098
32.5 1.00 .010 ., 010
34.5 4,33 .013 . 0030
35.9 7.78 .014 . 0018
38.4 17,2 .0l6 . 00093
40. 6 33.8 L017 .00051
43,0 59.8 .018 . 00030
47.6 019

* Relative to oil permeability.

These lulm gnionl or intarpretations are based on observations and material auppl:ed fy the client to whom, and for whose exclusive and confidentinl use,
this report is The interpretations or opiniom expressed repreunt the best judgment of Core Laborstories, Inc. (all errors and omissions exce but
Core Laboratories, and its officers and poneibllity and make nc warranty or representations as to the productivity, proper opera-
tlon, or m-oﬁhbhm of any oil, gan or other mineral well or und. in connection with which such report (s used or relind upon.
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CORE LABORATORIES, INC.
Petroleym Reservoir Engineering
DALLAS, TEXAS

Page_ 3 ot 27

File SCAL-75150
Water-Oil Relative Permeability Data
Sample Number 88 Initial Water Saturation,
12. 6
Air Permesbility, Md 130 Per Cent Pore Space
i t 12. 8
Oil Permeability at Porosity, Per Cen
Initial Water Saturation, Md 117
Water Saturation, Water-Oil Relative Relative Permeability Relative Permeability
Per Cent Pore Space Permeability Ratio To Water*, Fraction to Qil*, Fraction
12.6 « 000 1,000
19,1 . Q080 . 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 4,62 . 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 .0023
B1,4 . 231

* Relative to oil permeability.

These anal inions or interpretations tre based on chssrvations and material supplied by the client to whom, and for whose excluaive wnd confidential use,
this report ia m:& The interpretations or opinlon- expressed reprelent the best judgment of Core Laboratories, Ine. (all errors and omissions excepted): but
Core Laboratories, Inc. and its officers and bility and make no warranty or repruentntionn as to the productivity, proper opera-
tion, or profitablensas of any oil. gas or other mineral "well or und in connection with which such report is used or relied upon.
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CORE LABORATORIES, Inc.
Petroleum Reservoir Engincering
DALLAS, TEXAS

Page 10 of__ 27

File—_ _SCAL-75]150

__Water-Oil Relative Permeability Data

Sample Number. 98 Initial Water Saturation, -
25,
Air Permeability, Md 12 Per Cent Fore Space "
i t .1
0il Permeability at Porosity, Per Cen
Initial Water Saturation, Md 9.0
Water Saturation, Water-Oil Relative Relative Permeability Relative Permeability
Per Cent Pore Space Permeability Ratio To Water*, Fraction to Oil*, Fraction
25.8 .000 1,000
30,3 . 040 L0078 .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 mlm‘,nmnkm! or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and confidential use,
this report is . The interpretations or opinions expressed represent the beat judgment of Core Laboratorvies, Ine, (all errors and omissions exeetted): but

re 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 other mineral well or sand in connectlon with which such report {8 used or relied upon.
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CORE LABORATORIES, INC.
Petroleum Reservoir Engineermg
DALLAS, TEXAS

Page 11 of_ 27
File SCAIL-75150

Water-0Oil Relative Permeability Data

Sample Number 103 Initial Water Saturation,
P 18.1
Air Permeability, Md 118 Per Cent Pore Space o
Porosity, P t 1%,
Oil 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 Qil*, 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 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 umlm nions or interpretations are besed on obssrvations and material supplied by the client to whom, and for whose exclusive and confidential uass,
this report is . ‘The interpretations or opinions axpmud reprcunt th best judgment of Gore Laboratorles, Inc. (all errors and omissions excepted): but
Core Laborstories, Inc. and its officars and bility and tnake no warranty or representations as to the productivity, proper opera-
tion, or pmﬂt.lhll'n-l of any oil, gas or other mineral well aor nnd tn connection with which such report {s used or relied upon.
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Petvoleum Reservoir En‘lumnl . C L 7 5 1 [ 0
DALLAS, TEXAS File SCAL- =
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CORE LABORATORIES, INC. Page 13 of_27
Petroleum Reservoir Engineering ) SCAL-75150
DALLAS, TEXAS File

Company__Union Oil Co. of Canada Ltd. Formation ___Old Fort Sand

Well Union Mgbile Colville D-45 __ County Northwest Territories
Field Colville State Canada
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CORE LABORATORIES. INC. Page __15 of 27
Petroleum Reservoir Engineenng SCAL-75150
DALLAS. TEXAS File 2
Company_ Union Qil Co, of Canada Ltd, Formation __ Qld Forf Sand
Well Union Mobile Colville D-45 County Northwest Territories
Field Colville State Canada
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Slroneum Neservolr ngmurmg . _
DALLAS, TEXAS File SCAL-75150
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CORE LABORATORIES. INC. Page _ 17 of 27
Petrolexm Resevvorr Engineering SCAL-75150
DALLAS, TEXAS File -

Company__Union Qil Co, of Canada J.id. = Formation __ Qld Fort Sand

Well Union Mobile Colville D-45 County ______ Northwest Territories
Field Colville State Canada
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DALLAS. TEXAS File SCAL-75150
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CORE LABORATORIES, INC.
Petroieam Reservoir Engineering
DALLAS. TEXAS

February 24, 1978

Union 0iY 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 subsequent communications and conversations between
representatives of Union 0il 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-plate 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 0il Company of Canada Limited for this study. The core
ptugs 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.
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Union 0i1 of Canada Limited Page Two
Stopover K-44 and Colville K-45 Wells

The five core plugs used for the capillary pressure tests were leached 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 capillary 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
capillary pressure and multi-point mercury injection data from the Colvilie 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.

Very truly yours,

Core Laboratories, Inc.

4, . Thils g,

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

JWW: fm

10 cc. - Addresee
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CORE LABORATORIES, INC.
Petroleum Reservoir Engincering
DALLAS. TEXAS Page 1 of 18

File_SCAL-75150A

Company_ Union 011 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 011 Stopover K-44 2784.1 - 85.0
65A 2794.9 - 95.4
88A 2813.2 - 13.5
98B 2820.8 - 21.9
1038 2825.6 - 26.2
115A 2834.3 - 34.9
Colville Field
15 Union 0i1 Co. of Canada Ltd. Union Mobile Colville D-45 3223.0 ~ 23.4
16 3223.0 - 23.4
17 3225.9 - 26.4

These antlyses, opinions or interpretations are bused on obasrvations and material suppli " i

b . ) pplisd by the client 1o whom. snd for whose exc) | ] tial

g'oi:.rﬂohl‘;nl:o::.dn.ln'Ic'lu.in::’umu;;‘t:::: or Iopm:c;r:l axpreassed represant l.hablﬁglnt judn-mmht of Core Labormtories. Inc. (ai] arroms .:a"e:.?.:.';‘m“.;:;"u;- -;I
. . ] an:! employees, smaurme no responsi t o G t i roper v

tion, or proftshlensss of any oil, gas or other mineral well or sand in wnmtizn"\‘vlmm.w;i;; -:&m:rh"um:u:lw :;o':m productivity. p cpan
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98B

1038

115A
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CORE LABORATORIES, INC.
Petroleum Reservoir Engineering
DALLAS, TEXAS

Page_ 2 of 18
File__ SCAL-75150A

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-bren, 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
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CORE LABORATORIES, INC.

Petrolenm Reservoir Engineering
DALLAS. TEXAS Page 3 ___of 18

File_ SCAL-75150A

Air-Brine Capillary Pressure Data

Pressure, PSI: 1 2 4 8 15 35 300*
Sample Permeability, Porosity, )
Number Millidarcys Per Cent Brine Saturation, 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 1.1 100.0 100.0 86.0 53.6 3.3 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 3.9 21.8 13.7

*Equivalent Pressure from Centrifuge (Air-Brine System)

These analyses, opinions or intarpretations are based on observations and materizal supplied by the client to whom. and for whose exclusive and confidential use,
this report is made, The interprstations or opinions expressed represent the best judgment of Core Laboretories, Inc. (all errors and omissions excepted): but
Core Laboratories, Ine. and its officers and employees, assume no responmblhty and make no warranty or represenlaticns as to the productivity, proper opers-
tion. or profitablensss of any oil, gas or othar mineral well or sand in connection with which such report is used or relied upon.
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CORE LABORATORIES, INC, Page 5 of 18
Perroleum Reservoir Engineering SCAL-75150A

DALLAS, TEXAS File

Company _Union Gi1 Company of Canada .. Formation _(11d Fort Sand

Well Stopover K-44 County __ Northwest Territories

Field Stopover State Canada
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18
Petroleum Reservoir Eﬂﬂiuﬂil‘lg Page 6 of

DALLAS. TEXAS File SCAL -75150A

Company__Union 0i1 Company of Canada Ltd. Formation _01d Fort Sand

Well Colville D-45 County Northwest Territories
Field Colville State Canada
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CORE LABORATORIES, INC. Page_ 7 of 18

Petroleum Reservoir Engineering

DALLAS. TEXAS File SCAL-75]50A
Company __Union 0i1 Company of Canada Ltd. Formation _01d Fort Sand
Well Colville D-45 — County __.__Northwest Teryitories
Field Colville _ State Canada
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CORE ILABORATORIES, INC.
Petrolenm Refervoir Engineermg
DALLAS. TEXAS

page 8 of 1 8
File SCAL-75150A
Mercury Injection Capillary Pressure Data
Stopover K-44
Sample Number: 508 65A 88A 98B 103B 11
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,
PSIA 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
9 100.0 100.90 55.7 94.6 100.0 100.0
12 100.0 100.0 42.5 75.1 100.0 93.3
15 106.0 100.0 37.2 60.8 98.0 85.0
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
24 100.0 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 65.7 23.7 37.3 77.8 56.0
40 98.6 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 52.4 18.7 9.2 21.0 21.0 24.4
750 41.8 16.8 7.7 19.2 18.2 22.3
1000 33.2 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 analyses, opinions or interpretations are based on obaervations and materiat supptied by the client to whom, and for whoae exclusive aml confidentinl uae.

I!\ts report 18 micle. The interpratations or obinions expressed represent the best judgment of Core Laboratories, Tne. (ali errors and omissiona exceptad); b
Care Laboratories. Ine, and its officers and employees, assume no responsibility and muke no warranty or representations us tn the productivity, profer opera-

tion. @t profitableness of any oil, gas or other mineral well or sand in connection with which such report is used or relied upon.

ut



bt ACUERE BRI e

CORE LABORATORIES, iNnC.
Petroleum 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.] 100.0 100.0
27 890.6 100.0 100.0
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 43.2
200 35.1 35.2 28.4
300 £7.6 27.9 22.4
500 20.8 21.3 16.4
750 17.1 17.2 12.6
10600 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, opihions ar interpretations nre based on observationa and materisl supplield by the client to whom, and for whose wxelusive and canfidentinl uae
I!ns report is mide. The interpretutions or opinians expressed represent the hest Judgment of Core Laboratories, Tne. tall errars and omissicns excepted); bué
Core Laboratories, Ine, and it officers aned employees, assume np responsibility and make no warranty ar representations o to the productiy ity. proper ulpe‘ra-
tion. or profitabicness of any oil, gus or other mineral well or sand in connection with which such report is used or relied upon. '
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Petroleum Reservoir Engineering _
DALLAS, TEXAS File  SCAL-75150A

Company __Union Qi1 Company of Canada Ltd. Formation _01d Fort Sand

Well Stopover K-44 County Northwest Territories
Field Stopover State Canada
Sample Number: 50B
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Petroleum Reservoir Engineering SCAL-75150A

DALLAS, TEXAS File

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

Wetting Phase Saturation, Per Cent Pore Space

Well Stopover K-44 County Northwest Territories
Field Stopover State Canada
Sample Number: 654
Permeability, Md.: 28
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Petroleum Reservoir Engineerin,
t DALLAS.TEXﬁS ¢ File __ SCAL-75150A

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

Well Stopover K-44 County Northwest Terrijtories
Field Stopover State Canada
Sample Number: 88A
Permeability, Md.: 218
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Petroleumn Reservoir Engineering . SCAL-75150A
DALLAS, TEXAS File

Company_Union 011 Company of Canada Ltd. Formation _ 01d Fort Sand

Well Stopover K-44 County Northwest Territories
Field Stopover State Canada
Sample Number: 98B

Permeabiiity, Md.: 122
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Peroloum Reservor Enginerring File _ SCAL-75150A

Company__Union 0i1 Company of Canada Ltd. Formation _01d Fort Sand

Well Stopover K-44 County Northwest Territories
Field Stopover State Canada
Sample Number: 1038
Permeability, Md.: 9.9
Jf% 11 111 Ll :

10 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

B AModddlE BRG] e RN R

CORE LABORATORIES. INcC. Page 15 of 18

Petrolewm Reservoir Engineering _
DALLAS, TEXAS File _ SCAL-75150A

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

Wetting Phase Saturation, Per Cent Pore Space

Well Stopover. K-44 County Northwest Territories
Field Stopover ___ State Canada
Sample Number: 1154
Permeability, Md.: 2?
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Petroleumn Reservoir Engineering )
DALLAS, TEXAS File __3CAL-701504
Company _ Union 011 Company of Canada Ltd. Formation __01d Fort Sand
Well Colville D-45 County ____ Northwest Territories
Field Cnlville State fanada
Sample Number: 16
Permeability, Md.: 5.1
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Petroleum Re. ir Engineerin
- DALL::?;Exis ¢ File SCAL-75150A

Company i i f Canada Ltd. Formation _01d Fort Sand

Wetting Phase Saturatlon, Per Cent Pore Space

Well Colville D-45 County Northwest Territories
Field Colville State Canada
Sample Number: 17
Permeability, Md.: 7.2
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WATER ANALYSES
FOR
UNION OIL COMPANY OF CANADA LIMITED

UNION MOBIL COLVILLE D—45
COLVILLE LAKE

CORE LABORATORIES - CANADA LTD.
Petroleum Reservoir Engineering
CALGARY - EDMONTON - REGINA
w»
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N CORE LABORATORIES — CANADA LTD. v

PETROLEUM RESERVOIR ENGINEERING 5
TLas ( @.&,L;
A WATER ANALYSIS L

File _7021-3645 PAGE 1 of 4

Company Union 0il Company of Canada Limited
Well Union Mobil Colville D-45 K.B. 2080 Grd.
_ 67° 14'08.57 N.L.
Logation 125° 09'20.87 W.L. Field . Colville Lake Province
Formation {nterval
Sampled from DST #1 (Make up Water) by
Date sampled Date analysed May 4/3m Analyst L. Kinsella
Recovery
Mud type Water cushion
Total Solids:
Resistivity 48.4 Ohm-meters @ 60 OF Calculated 68 mg/liter
Specific gravity 1. 000_1 @ 6Q°F By evaporation @ 110°C mag/liter
pH 6.5 HoS Absent By evaporation @ 180°C mg/liter
Refractive Index 1.3318 @ 74°F At ignition : mg/liter
MILLIGRAMS PER LITER
Na+ K Ca Mg Fe Ba Br ] Cl HCO4 S04 C05 OH
2 9 5|Pres. - - - 8 Ly 0 0 0
PER CENT CALCULATED SOLIDS
2.9 13,2 7 . U4]lpres. - - - 11,8 64,7 e 0 0
MEQ PER LITER
.1 LU  yfPres. ~ - - o2 i qA .0 )

LOGARITHMIC PATTERN MEQ PER LITER

10,000
100
1,000
10,000

2 8 88 3 8 2 v o - 2

Ca

Mg

Fe

Cl

HCO4

S04

CO4q
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TN CORE LABORATORIES — CANADA LTD. \
PETROLEUM RESERVOIR ENGINEERING
hap LAy
WATER ANALYSIS WL
Fite _7021-3645 PAGE 2 of 4
Company Union 0il Company of Canada Limited
Well Union Mobil Colville D-45 K.B. 20807 Grd.
©7° 14'08.57 N.L.
Location 125° 09'20.87 W.L. Field Colville Lake Province
Formation Cambrian Interval 3186' - 3233"
Sampted from DST #3 (Top of Tool) by
Date sampled April 29/73 Date analysed May 4/73 Analyst L. Kinsella
Recovery 2300" Liquid
Mud type Water cushion
Total Solids:
Resistivity 0.134 Ohm-meters® __ 10 ©of Calcutated 58,986 mg/liter
Specific gravity 1.0401 @ 60°F By evaporation @ 110°C mg/liter
pH 7.0 HoS Absent By evaporation @ 180°C mg/liter
Refractive Index 1.3420 @ 74°F At ignition mg/liter
MILLIC AMS PER LITER
Na + K Ca Wa Fe Ba Br | Cl HCO5 504 O3 OH
21551 a3 L5 | Trace - - - 35844 283 0 0 0
PER CENT CALCULATED SOLIDS
36.5 1.5 .7 Trace - - - 60,8 .5 0 RN 0
MEQ PER LITER
937.0 Ls 1 33,3y Trace - - - 1010.8 L.6 0 NS 0
LOGARITHMIC PATTERN MEQ PER LITER
,§: 28 888 8 2 v oo . 2 g g g
Na ] Eme= ci
e LT
\\w“‘ .«-1/'-'-“--—- L4
Ca \ /.r == HC03
\ L
Mg < S04
.
Fe r N CO3
56335 215510



CORE LABORATORIES-CANADA LTD,

codblll LR D LK

LA )

vace 3 of 4

AMP TYP SAMPLE CONTAINER | D
, o COMTAINER OWNER
FORMATION WATER | — SAMPLE ANALYSIS — l Il
CONTAINER MATERIA
| lGROUP SAMPLE OPERATOR NAME AND ADDRESS CODE | plastic B
Union 0il Company of Canada Limited | , ._J CONTAINEH NUNBER
[x] TEST sampLE { ]
ELEVATIONS Datg
UNIGUE | 0 OR SANMPLE LOCATION WELL OF SAMPLE LOCATION NAME L1 GRD SAMPLED
LE LS50 | SEC Twp RGE ] IE , DoAY | WO (L]
" Colville Lake D-45 2080° 29] 4173
FIELD OR AREA LoDE POOL Ok ZONE CORE NaME OF SaMPLER
Colville Lake [ Cambrian
osr FT OF
[T H20 CUSH MUl TYPE NUD AEUSTIVITY DST RECOVEAMY
3 TS US| YU N 2300' L_.}ql.ud
SAMPLE DEPTH g PROOUC TION SANPLE PROCUCTION TYPE PRODUC TION RATE
SAMPLE SNTERMVAL ASOVE TOOL POINY PUMP FLOW GL  Swal waTIR BBL/D Ol B8L/0 QAS MCF/D
3186' |°] 3233 Top of Recovery
PRESSURES - PSIG TEMPERATURES (°F)
CONTAIMER
WHEN WHEN
SEFARATOR TREATER LINE RESERVDIR SAMPLED RECETVED FANAT TREATER LiNE
] . 1]
) GATES —
LABORATORY NAME LABDRATORY WO KAME OF ANALYZER MECLIVED ANBLYZED
DAY MY ¥R DAY MO 2]
Core Laboratories- “anada Ltd. 7021-3645 L. Kinsella 2 5173 4 5 '7_;‘
10N MG/ L uﬁ'i.rﬂ'__' SPECIFIC GRAVITY REFAACTIVE INDEX QBSERVED PH RESISTIVITY  {Onm /maters)
Na l_ 19 ** —l 12, °F 2, ' L *r
K
(W)
Mg
Bo LOGARITHMIC PATTERN MEQ PER LITRE
S
3
wmry ey
$Qg -
a 19,282
2 g
Br 2 o
 m— S S —
!
H(Oy
! R Rt =i
COy " ot palnan e e Ty 1 o PSS ARION 1451 5 SUpip iU 1ot DR IR S Lo -
(o], ]
H,5
'-"Votu. =i
Cat
T "hy BY
Evam
TOTAL B
Lk T.ON
AL
FROM NEY
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4 of 4
CORE LABCRATORIES—CANADA LTD, PAGE _—
AMP TYP SAMPLE CONTAINER | D
. COMTAMER OWNEH
FORMATION WATER — SAMPLE ANALYSIS — l
e SN D e B n——
CUNTAINER MOTERIAL
[7] sroup sameLe OPERATOR NAME AND ADDRESS cooe | Plastic -
Union 0il Company of Canada Limited | J CONTAINER NuNBEIA
[X] test sampie [ B
ELEVATIONS DATE
UNIGUE | 0 OR SAMPLE LOCATION ) WELL OR SAMPLE LOCATION NANE 1) GRO SAMPLEG
LE | L5C ] StC TWP AGE ~Te bar | WG A
al Colville Lake D-45 208Q"
FIELC DR AREA CODE POCL OR IONE <0DE HAME OF sameLER
Colville Lake [
DT F1OOF
ND H20 CUSH MUl TYPE MUD RESISTIVITY 03T RECOVERY
L1 10
SANMPLE DEPTH ok PRODUCTION SAMPLE PRODUC TION TYPE PROGDUC TION RATE
ShimPLE IMTE Rvas ABOVE 100L POINT FUMPE  FlOw G L SWAS WwATER BBL/D ol 88L/D GAS N{F/0
- Flowline
(Drilling Mud)
PRESSURES - PSIG TEMPERATURES ("F)
CONTAINER
WHEM WHEN
SEPANATOR TAEATER LANE RELERVDIR SAMBLED RICEWED BARATOR IREATER 1%
] l CIC I
e
DATES
LABORATORY NAME LABORATORY NO. NAME OF ANALYZER RECLIVED AMALYZED
DAY l (V18] ¥R DAY MO YR
Core Laboratories—Canada Ltd. 7021-3645 L. Kipsella 2. :. 54123 41 5] 73
1ON MG/ L M0 % SPECIFIC GRAVITY REFRACTIVE INDEX OBSERVED PR RESISTIVITY  (Ohm feters)
No LN .F] L *r @, *F I N 'y
[
Lo
Mg
Ba LOGARITHMIC PATTERN MEQ PER LITRE
S
Fe
S04 .
a 1,814 g :
B e g H
N L T e ©
I o mo i
Co — i
e s e M
HCOy " S St iliag Hid 19 o
Mo It - lcr-ﬁf-v—- A 5G4
COS t md - YL“j‘F e ulrlh»lv [r—
laead Jorieo0 B TRAES M
fe — @,
On
H,5
- PRGN S
TOTAYL
LaLt
T4, By
Evap
TOTAL @
LM T.ON
Y2TAL
FROM AFY




R LR T T B B L

CORE LABORATORIES — CANADA LTD. ] Y

PETROLEUM RESERVOIR ENGINEERING ' o s
1878
WATER ANALYSIS : ]—)

File 7021-3674 PAGE 1 of 2

Company Union 0il Company of Canada Limited
Well Union Mobil Coiville p-45 K.B. __2099! Grd. 2080
©7° 14'08.57 N.L.
Location 125° 09'20,87 W.L. Field __ Colville Lake Province
Formation interval 3207' - 3224"
Sampled from DST #4 (Top of Tool) by —BeJd. Service
Date sampled May 5/73 Date analysed May 10/73 Analyst L: Kinsella
Recovery 2200 salt water
Mud type Water cushion
Total Solids:
Resistivity _2:%24 _ Ohmmeters@ 23 oF Calculated 57.371 maftiter
Specific gravity 1,0383 @ B0°F By evaporation @ 110°C mg/liter
pH 89 W8 Absent By evaporation @ 180°C ‘ mo/liter

Refractive Index 1.3415 @ 73°P

At ignition mg/liter

MILLIGRAMS PER LITER
Nat+K Ca Mg Fe Ba Br I Cl HCO4 SOy CO3 OH

20971 778 L57] pres. h - b 348751 288 2 0 0
PER CENT CALCULATED SOLIDS

36,6 1.4 gl Fres. - = = 60.8 5 0 0l .0
MEQ PER LITER

911.8 15.8| 37.6]Fres, = - = 983 51 4.7 0 Nl N

LOGARITHMIC PATTERN MEQ PER LITER

e - us': § .8_ B 8 & v o - e § .g—‘ e
Na R T 13- Cl
Ml 1t
L] 41T
Ca /// = H C03
Mg . ~—y 504
~,_.__‘~\‘4\
Fe €03

57578, 20971.0
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CORE LABORATORIES — CANADA LTD.
PETROLEUM RESERVOIR ENGINEERING

WATER ANALYSIS
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File 7021~3674 PAGE 2 of 2

Union Cil Company of Canada Limited

Company

Union Mobil Colville D=45
Welli KB. . __ Grd.

67° 14'08.57 N.L,

. .

Location 125° 09'20.87 W.L. Field __Ccolville Lake Province
Formation Interval _ S223' -~ 3278°"
Sampled from DST #5 (Top of Tooll by B,J. Service

Date sampled

May -6/73

2200% Salt water

Date analysed

May 10/73 Analyst L Kinsella

Recovery
Mud type Water cushion
Total Sofids:
Resistivity a.130 Ohm-meters @ .23 OF Calculated 54,267 mg/liter
Specific gravity 1.0338 @ B6O°F By evaporation @ 110°C mg/liter
pH 62 HoS Absent By evaporation ® 180°C mg/liter
Refractive Index 1,3411 @ 73°F At ignition ma/liter
MILLIGRAMS PER LITER
Na + K Ca Mg Fe Ba Br ] o] HCO4 S04 CO5 OH
19992 7u6| 381|Pres. | < = = 32038 298 2 0 0
PER CENT CALCULATED SOLIDS
36.7 1.4 J7)Pres. |~ - T 60.7 .5 0 L0000
MEQ PER LITER
865, 3 37.2] 31,3%|Fres.- = b - 978.9 L.9 0 0 0
LOGARITHMIC PATTERN MEQ PER LITER
) g. - § § .8- 8 3 2 wn o~ - e .8- %‘ g
Na = T Ct
| \\""-.. ,_--—'"’"‘ﬂ‘/"
Ca [ ol HCO
K
//
M S0
9 ] 4
h‘\"w.._
o
Fe €03

54392, 19902.0
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SUMMARY OF PERTINENT WELL DATA

NAME OF WELL: Union et al Mobil Colville D-45
UNIQUE WELL IDENTIFIER: 300D456720125000
LOCATION: Unit D, Section 45, Grid 67 deg.20°',

125deg.00°'.
Latitude 67 deg. 14°' 08.57"N
Longitude 125 deg. 09' 20.837"W

UNIVERSAL WELL LOC. REF: 67.23571 deg.N 125.15539 deg.W

PERMITTEE: Mobil 0il Canada Ltd., Permit #5499
EXPLORATORY LICENSE NO,: 1471
OPERATOR: Union 0il Company of Canada,

335 - 8th Avenue S.W.,
Calgary, Alberta,

DRILLING CONTRACTOR: Nabors Drilling Ltd. Rig #8
DRILLING AUTHORITY: Issued Feb, 28th, 1973. No b¥s.
CLASSIFICATION: New Field Wildcat
ELEVATION: 2080' Ground K,.B. 2099°
SPUDDED: 12:00 Noon, March 2nd, 1973
DRILLING COMPLETED: 4:20 PM, May 293, 1973
TOTAL DEPTH: 3850
WELL STATUS: D&A
RIG RELEASED: 8:00 AM, May 7th, 1973
HOLE SIZES: 0 - 60° 175"

60 - 600 121w

600 - 2704  3-3/4n
2704 - TD 6-1/3"

CASING: 15 jts., 9-5/3", 36#, K~55, 3 rd. -
511.97' + Howco shoe, float collar
and D.V. tool (4.60'), Cemented
with 180 sax + 1% CaClz. Plug
down 3:30 PM, April Sth. Displaced
with water., Circulated D.V. tool.
Cemented 2nd stage with 125 sax
oilwell cement + 1% CaClp. Plug
down @ 4:30 PM, April 5th. Cement
returns visable. D.V, tool @ 160",

NO,., OF DST's: 5
NO. OF CORES: 8
LOGS: Dresser Atlas -~ DIL, BHCSG, G~N & Dipmeter

TOOLPUSHERS: Al Thoma, Jack Smale
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SUMMARY OF PERTINENT WELIL DATA CONT'D,

WELLSITE SUPERVISORS:

HEADQUARTER SUPERVISION:

HELICOPTER SUPPORT:

FIXED WING SUPPORT:
DISTRIBUTION OF DATA:

Engineers ~ Tom Ramsay, Carl Jasinski
Geologist - John Ontko

Engineer -~ J., Sullivan
Geology - D. Connolly

Trans North Turbo Air
Pilots - B. Robertson,
G. Stringer & G. Howell

Nabor's Navajo & T.N,T.A., Twin Otter

D. Plaster,

1 set bags - G.S.C.

1 set can 2790 - D « G.S.C.

1 set lined bags =~ Mobil

1 set vials -~ Mobil

1 set vials - Union

1 set envelopes - Union

All logs - original & prints - Union
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SUMMARY OF SUB-SURFACE DATA

KB 2099
E~Log
FORMATION DEPTH FLEVATION
Lower Ordovician surface + 2099
Cambrian
Saline River . 1863 + 236
Saline River Salt (equiv.) 2206 - 107
Mount Cap 2680 - 581
Mount Clark
0ld Fort 3and Mbr, 3160 - 1061
Proterozoic 3275 ~ 1176
T.D. - 3850 - 1751
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CORE DESCRIPTIONS

Core #1 3018 - 32', Recovered 12°'9",
Times 35,34,23,32,-26,27,23,30,25,-25,23,33,33,38,
Core badly shattered in part. Jammed on connection.

7'3" Shale -~ dark grey, with slight greenish
tinge. WMassive, slightly silty in part
with two thin (31" to 3") irregular silt-
stone beds with near flat bedding planes.

6" Shale -~ as above with thin siltstone inter-
beds indicating 45 degree bedding dip.
Basal 1" dark green with an irregular .
abrupt contact with the underlying section.

5'3" Shale - greenish dark grey with numerous
thin beds of light grey, silty shale.
Bedding is horizontal.

Core #2 3032 - 62'. Recovered 30'.
Times 5,10,5,7,8,-8,8,10,10,10,-10,10,10,12,12,-10,10,10,
13,13,14,13,15,14,15,*1?,16,10,10,15.

7'3" Sandstone - light grey, silt size to fine
grzined, angular, predominantly well packed
with minor black green and green glauconite
grains., Sand grains are easily dislodged
by scratching with blade. Thin clear,
flakes (medium size) are common and dispersed
throughout section {(a secondary silica, not
mica.) Porosity not apparent. Core bleeds
light brown oil and has gassy odor. Under
fluoroscope appears patchy in small to large
blebs as well as linear along micro fractures.
The latter are not noticeable to the eye or
under the microscope.

The sandstone is much like the lower Cardium

of the Pembina Field.
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CORE DESCRIPIIONS

Shale - dark grey, sandy to silty with the
coarse clusters expressed as very small
blebs and occasional thin beds up to 13"
thick, The sand & siltstone content
decrease gradually towards base of section,
Shale to sand ratio approx. 60 - 40,

No bleeding o0il, stain, minor weak patchy
fluorescence,

Shale ~ dark grey, massive with noticeable
thin interbeds and blebs of light grey,
siltstone, decreasing towards base., Silt-
stone less than 10% of section. No stain
or 0il bleeding.

Core #3 3062 - 92', Recovered 30°,
Times 22,22,26,26,27,-23,26,21,22,18,-17,24,36,21,23, -

28,29,31

19!
6'8"

) Oruu

4|0n

12609v-?t8r109808r‘6v6|?u6r?'

Shale - dark grey, massive, hard, featureless,
Sandstone - grey, argillaceous, very fine
grained, angular, slightly salt and peppered,
hard, dense., Has blebbed appearance, 3" max.
size, caused by cleaner sand. I'hese blebs
have medium fluorescence (faint white color.)}
No stain, faint gas odor on breaking.

Tight. Both contacts transitional.

Sandstone - light grey, dolomitic, silt to
very fine grained size, hard. Basal contact
abrupt and irregular with underlying dolomite.
Dolomite - brown, fine crystalline, hard,
dense, with numerous thin irregular dark

shale laminal, giving section a fragmental
appearance.
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CORE DESCRIPTIONS

Core #h4 3092 - 3122'. Recovered 30°'.
Times 6,6,8,5,5,-6,10,9,10,20,-25,26,24,12,15,-10,15,28, 30,
301'28:22r15!153 16:"9!5!?:5-?'

310" Shale - dark grey, massive, with light grey
siltstone patches. Slightly dolomitic,
Lrion ‘ Sandstone - light brown, dolomitic, very

fine grained, tightly packed, angular, clear
quartz, with few dark grey shale interbeds
(up to 2" thick) and numerous thin shale
partings. Trace pyrite. 0il bleeding.
Porosity poor, not obvious.

10" ‘ Shale & Siltstone -« 50 - 50. Shale dark
grey, interspersed with blebs and interbeds
of light grey, dolomitic siltstone. Tight.

No 21l bleeding. -

11" Sandstone & Shale - 70 - 30, Sandstone is
light brown, very fine grained as above in
bands up to 3" (o0il bleeding) interbedded
with thin beds of dark grey shale.

Yron Shale - dark grey, massive.

2'9" Shale - dark grey with minor blebs and patches
of dark brown, fine to medium crystalline,
tight dolomite.

21" Shale - dark grey with numerous blebs and
patches of tightly packed fine to medium
crystalline dolomite. Tight.

5'on Shale - greenish grey, massive.

L ge Sandstone - dark grey green, sSalt and peppered,
congisting of 50 - 50 coarse sub-rounded
grains of dark green shale {glauconite?)
interspersed with finer textured, angular,
poorly sorted, tightly packed clear guartz.
(grain size from very fine to coarse, but
predominantly less than medium.) Section tignht.



Core #4 Cont'd,
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CORE DESCRIPTIGCNS

Sandstone - light brown, very fine grained,
tightly packed, quartzose, with green shale
parting-and grains, slightly dolomitic.

0il stained with bleeding light brown oil.
Basal 1'3" is saturated, Porosity not
apparent under microscope.

Core #5 3122 - 52°'. Recovered 30'.

Times L"r“‘pévSl

5,"1“‘.21’22’22,2?|-23.2}+.26| 11’12’-12'1?’210'

18,19,-11,12,10,13,11,-16,13,12,15,16.

6'2"

8!6"

_2!6:;

2:6--
1ll+|l

9'0“

Sandstone -~ light brown, very fine grained.
tightly packed, oil saturated. Bleeds oil.
No obvious porosity.

Shale - dark grey, massive, slightly sandy
toward base. f

Shale -~ dark grey, silty with numerous small
silty blebs,

Shale - dark grey, clean.

Siltstone - light grey grading to very fine
grained sandstone, shaly with shale inter-
mixed zs thin interbeds (partings) and as
host rock toward base.

Shale - dark grey with varying minor amount
of light grey siltstone (very fine grained
sandstone) interspersed throughout as blebs
and irregular thin interbeds.



Core #6

Times
2!0"

2!0"

3'6"

13'6"

Core ﬁz

Times

0 l46n
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CORE DESCRIPTIONS

3152 - 73'. Recovered 21'.

18l10’?!11|20l"20|15l718v1?!”9p?|8!1?vllv“
10,7,8,9,8,-11 .core barrel jammed.

Shale -~ dark grey green, with upper 8"

slightly blebbhed with light grey siltstone.
Sandstone ~ light grey, very fine to occasional
coarse grained, rounded clear quartz grains

in a argillaceous matrix. Framework 30%.
Tight. ©No oil stain, or fluoresence. The

urit has occasional dark grey, argillaceous
beds cutting across core without any parallel
pattern.

Shale -~ dark grey, massive. Basal 6" contains
rounded vugs (3" diameter) infilled with dark
brown crystalline dolomite, (as well as few
paper-thin, light grey, interbeds of dolomite.)
Dolomite - light grey to brownish grey, very
fine to finely crystalline, in part sandy,
hard, tight. The zone has numerous thin
irregular shale partings giving the zone a
fragmental appearance., Not & rubble zone,

as fragments have not been transported.

No movement,

3173 -~ 3203" Recovered 30°'.
13,9,?,5,4,-6,3,3,&,?,—8,4,4,4,“,
6.’4.3.3,10,-5.3,3.3,5.-5,6,8,2,2.

Sandstone - light grey, fine to medium grained,
sub-rounded, poorly sorted, well packed,
dolomitic. Tight. No stain.

Shale -~ dark grey, massive.

Sandstone « light brown, fine to medium

grazined, sub-rounded to rounded, with occas-
ional coarse grain size fragment of green shale,

Few thin interbeds of dark grey, and sandy green
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CORE DESCRIPTIONS

Core fz Cont'd.

shale blebs are present. Zone appears
depositionally fragmented. 0il stain.
No visudl porosity.

iro" Shale - green, sandy in part.

i'j" Sandstone - as above, light grey, fine to

} medium grained with few thin green shale
interbeds at base. No stain. Tight.

23" Sandstone ~ as above, in part light brown

- stain, grading to very fine to fine grained,
sub-angular, quartzose, Hard. Occasional
thin shale interbed. Two vugs ;" in size
present 1' below top. Tight visually.

110" Sandstone - as above with thin green and

' dark grey shale interbeds more common,

giving section a fragmental (depositional)

appearance in part.

3'o" Sandstone - very fine grained, quartzose,
massive, with green shale interbeds more
common. Hard. Well packed appears tight.
Stained.

60" Sandstone - as above, in part heavily stained

' (approx. 1' located 11' from top of unit.)
Remainder light brown stained.

12" Sandstone - as above interbedded with thin

o dark grey shale. Stained.

37" Shale - green to pale green becoming sandy
h in basal 6".
1'6" Sandstone - very fine grained as above with
| green shale matrix in part. Stained.
3'o" Shale & Sandstone - shale is green with
J abundant light grey sandstone blebs, No stain,
0L Shale - dark grey green,
1*6" Sandstone - light grey, very fine grained,

quartzose, sub-angular with minor amount of

green shale intermixed.
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CORE DESCRIPTIONS

Core ﬁz Cont'd.

1'0" Sandstone - very fine grained, sub~-angular
intermixed with medium sized sub-rounded
grains, poorly sorted, slightly friable,.
0il stained.

Core #3 3203 - 33'. Recovered 29°*.

Times 2,2,2,2,2,-3,2,2,2,2,-2,2,2,2,2,~
2,2,2,3,3,-2,2,2,2,11,-8,4,1,1,1,-
56" Sandstone - brown stained, gassy odor, fine
e grained, sub-angular, quartzose. good sorting,
well packed, friable. 0il stained.

03" Shale -~ pale green, soft.
_13‘0" Sandstone - as above. 0il stained.
1‘3" Sandstone - black, fine to medium, sub-rounded,

quartzose grains, friable. Bitumen infill
interstial spaces., No physical barrier at
contacts responsible for difference in stain.
5'Q" Sandstone- light brown stained as before,
¢ predominantly fine grained, sub-rounded, with
occasional coarse rounded to sub-rounded clear
quartz grains. Well packed., Friable.
10" Sandstone - black, fine grained, bituminous
. as before with no noticeable rock change at

contacts.
Qfgﬁ Shale - green, soft,
1to" Sandstone & Shale - broken core, shale is

pale green, soft, sandstone is as above,
oil stained.
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150

180
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240

270

300

330

360

390

ottt coultldBi., BIBR TG (B dNELE

SAMPLE DESCRIPTIONS

30°.

Chert - light grey, massive.

Chert - light grey to white, massive to
micro-érystalline. in part tripolitic.
QOccasional chip has honeycomb structure.
Chert - as above with minor clear angular
coarse quartz grains (5%).

Chert - as above with trace of quartsz.

as above, with porous honeycomb, (porous)
structured chert common (20%).

Chert ~ light grey brown and white, massive,
trace of tripolite. Occasional quartz grain,
No porous chert.

predominantly light grey and white as above
with minor tripolitic and porous chert.

Iron stain obvious,

Dolomite - light brown to light grey, micro
and finely granular {the fine grained has
white matrix.) Light grey chert common,
Qccasional light greenish yellow chert
present., Trace of clear quartz. (Sample
quality poor, only coarse chips.)

as above, without the granular white matrixed
dolomite and the pale greenish yellow chert.
(Poor sample.)

as above with chert occasionally vuggy.
(poor sample)

as above, without vuggy type chert.

(Very poor sample.)

Dolomite ~ light brown, crypto to micro-
crystalline with minor chert (one piece has
pesolitic structure.}) Iron stain spotty.

as above, grading to finely crystalline in
part, occasionally light grey in color.
Light grey, massive chert common to abundant.

(30%)
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450

480

510

540

570

500

630

660

720

750

780

810
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Dolomite - as above with abundant light
grey, massive, crypto to micro-crystalline
dolomite. Decrease in chert to trace,

as above, chert approx. 10%.

Dolomite - with occasional chip of pale
green and green shale,

Dolomite - light brown, hard, dense, micro-
crystalline (60%), light grey, chalky tex-
tured, limy dolomite abundant (40%).

Trace chert.,

predominantly light brown micro-crystalline
dolomite - 70% -~ with light grey, micro-
crystalline dolomite common (20%). Chalky
textured dolomite minor (less than 10%.)
Trace of chert.

as above., Slightly more chert - 5%.
Occasional greenish dolomite chip.

as above, with minor amount of chalky
textured dolomite (20%.)

Dolomite - light brown, micro to very finely
crystalline with trace (less than 5%) white
and light grey chert.

in part - 10% - light grey, very fine to
finely crystalline, poorly sorted, tight
dolomite. Occasional pale green shale chip.
Dolomite - predominantly light brown, micro
to very finely crystalline dolomite.

with occasional white, soft, chalky textured
dolomite chip. Few white chert, and clear
quartz chips also present.

with ferruginous stain and rust. No primary
porosity. Iron indicates fracture, some
water in hole at 759 - went to mist.

with abundant fine to medium crystalline
dolomite. Occasional trace of solution vugs.
Much of the cuttings are reddish due to iron

stain.
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840 Dolomite -~ the prevalent light brown,
micro to very finely crystalline dolomite
has occasional solitary vug. The light
grey, micro to finely crystalline dolomite
is approx. 15%. The light grey sucrosic,
very finely crystalline, silty dolomite is
approx. 5%. White chert and white chalky
texture makes up approx. 5%. No iron stain
present.

870 as above - the light brown dolomite is
becoming abundantly very fine crystalline
(sucrosic.) Occasional small chip of green
sandstone., Few yellowish green, crypto-
crystalline dolomite chips,

900 as above with minor amount of sandy dolomite,

Occasional coarse, clear quartz grain.

930 as above with only occasional white chert
chip, no coarse quartz observed. Sample
is predominantly light brown, micro to very
finely crystalline dolomite (70%), light brown
to light grey, sucrosic, very finely crystal-
line dolomite 20%, and very minor amount of
light grey, very fine to fine crystalline,
poorly sorted dolomite. Ocecasional chip
has yellowish green tint.

990 same lithology as above, but becoming
increasingly more light grey in color.
1020 -~ 50 Dolomite - lighter brown than above, con-

sistently micro-crystalline, with minor
light brown to light grey to white, chalky
appearing dolomite 20%. Trace white chert.
1080 as above with occasional rust parting.
1140 as above. OQOccasional reddish speckled and
light pinkish colored chip.



1170

1200
1230

1260

1290

1320

1350

1380

1410

1840

14?0
1500
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as above, increase in amount of the light
grey to white (chalky textured) sucrosic
dolomite to approx. 50%.

decrease in sucrosic to minor - less than 20%.
with abundant light to medium to dark grey
crypto-to micro-crystalline dolomite (30%).
The dark grey is micro-crystalline. Trace
of light grey shale.

Dolomite - as above, predominantly light
brown (50%) and light grey (40%) hard,
dense, crypto to micro-crystalline.
Occasional pale greenish yellow dolomite chip.
Minor green, blocky, slightly dolomitic
shale (10%).

Dolomite -~ predominantly light brown in part
light grey, crypto to micro~crystalline, hard,
dense. Occasional green shale chip.,

as above with occasional coarse cfystalline
calcite lump and odd medium grey, micro-
crystalline dolomite chip.

as above with minor light grey, chalky
dolomite {10%).

the above chalky (in part sucrosic) dolomite
becoming predominant {60%.) Light grey and
light brown, micro-crystalline, dense dolo-
mite of the above is abundant (40%.)
Limestone ~ light grey to medium grey,
micro- to finely crystalline, slightly silty
and argillaceous.

Dolomite - light grey to medium grey, micro-
crystalline, hard, dense - 70% with light
brown, crypto to micro-crystalline, dense
dolomite common.

as above with trace of green shale.

Dolomite - as above, light brown 70% and
light to medium grey 30%.
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1530 Dolomite - predominantly light to medium
grey, argillaceous, crypto to micro-crystalline,
dense (70%) with light to medium brown, dense,

Cr¥bto to micro-crystalline dolomite common 25%.
Trace of medium grey, blocky, dolic shale.

1560 as above with minor 10% light grey and light
brown, soft, chalky textured dolomite.

1590 as above with minor dark grey, blocky
dolomitic shale. '

1620 increase in shale amount (approx. 20%) with
greenish grey, slightly fissile shale obvious.
The light brown, chalky dolomite approx. 20%.
The light to medium grey and light brown
dolomite of above is predominant (60%.)

1650 as above with green, blocky shale common
(15%). Trace of disseminated pyrite.

1680 as above, becoming predominantly the light
grey, dense, hard, micro-crystalline type
(50%), the light brown to greyish brown
type is approx. 30%. The grey shale and
green shale comprises approx. 20%. Trace
of pin point solitary vugs in both dolomite
color types.

1710 Dolomite - brown, hard, dense, crypto-crystal-
line in part appear greyish brown (30%)} with
green, blocky to slightly fissile shale (with
occasional disseminated pyrite) 20%.

1740 as above with the dolomite occasionally
earthy (softer) appearing. Increase in
green shale to approx. 30%.

1770 as above with minor amount of light grey,
slightly argillaceous, massive dolomite with
occasional trace of fossil detrital. Decrease
in smount of green shale (10%.)

1300 as above. Dolomite 70% - increase in green
fissile to slightly waxy in part shale.



REELCUIRPRTICY S TIP PRL B S Y

1830 as above. Dolomite remains light grey and
light brown, massive, c¢rypto to micro-crystal-
line. Trace of brown, micro-crystalline
dolomite. Green, fissile to blocky shale
approx. 20%.

1860 as above, decrease in shale to trace - less
than 5%.

Saline River 1870

1890 Shale (50%) rusty to dark brown in part

interbedded with light grey, light brown,
and pinkish crypto to micro-crystalline
dolomite with spotty good vuggy porosity
(no stain.) Green waxy to dull shale pres-
ent as a trace.

1920 Shale - as above reddish to brown, light
green to dark green in part waxy (60%),
with abundant pinkish, reddish, yellowish,
grey, dolomitic siltstone (20%), minor pink
and white anhydrite (10%), and light grey
to light brown, dense, crypto-crystalline
dolomite. (Variegated.)

1950 - 1990 as above with anhydrite only a trace (less
than 5%.)

Start 10' interval samples at 2000°'.

2000 Shale - variegated as above with siltstone

and anhydrite and dolomite as above with
green shale predominant (approx. 40%.)

2010 - 60 as above with trace of white mineral with
columnar habit (gypsum?)}. Occasional
clear, needle-shaped, gypsum crystal present.

2070 - 90 as above, yellowish and light grey shale
more obvious than above. Dolomite present
as trace. Very minor anhydrite and silt-
stone.

2100 - 2110 variegated section as above with green shale
very predominant. Trace dolomite, 'anhydrite
and siltstone.



2120
2170
2180
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2200

2210

2220
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2300
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as above, with anhydrite obvious.

trace vuggy porous dolomite.

as above with further increase in anhydrite
approx. 10%.

as above with increase to obvicus in pale
yellowish shale.

as above, green, reddish and light grey
shale {(order of predominance) with trace of
yellow shale. Anhydrite common.

as above with considerable light brown,
massive, crypto-crystalline dolomite 30%,
slightly silty in part; pink anhydrite
(sylvite) minor 10%. Trace light grey,
dolomitic, fine grained sandstone,

no dolomite. Sample predominantly red shale
with abundant green, in part light green,
waxy shale., Minor amount of brown, yellow-
ish brown and grey shale., Anhydrite - white
and pink (sylvite) present in minor amount

approx. 5%. -

Correction-32°', '

~ 90

saltfat 2223 - 37 with shale as above.

Trace light brown dolomite. Anhydrite minor.
Shale as above with trace of white chert,
a2lso light grey, fine grained sandstone

with medium to coarse quartz crystal inclusions.
as above with minor amount of pink anhydrite
(sylvite) 10%. Trace of pyrite in a dark
background, pale green, lithographic shale
with conchoidal fracture, occasional chip

of light grey, fine to medium grained,
angular, poorly sorted.

as above., Variegated shale and minor anhy-
drite. Occasional chip of light grey, poorly
sorted, angular, very fine to medium grained

sandstone, Pyrite"dark“as before.
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2310 - 20 as above, with odd white chert and white
lithographic mineral (appears like chalk.)
2330 - 40 as above with white, soft, chalky textured,

limy shale common (10%.) Light grey shale
obvious, contains sandstone grain interbeds.
predominantly green and red shale of above.

2350 as above, decrease in anhydrite to trace.

2360 as above, predominantly green shale.

2370 as above., Minor to trace of anhydrite (Pink)
occasional chip of white chert and siltstone.

2380 -~ 2400 as above with increase in reddish colored

shale to approx, 2/3 of the green. Yellowish
brown and brown shale obvious. Ocgasional
shale chip is pltted suvgestlng salt 1nclu31ons.

2410 Shale - predomlnantly green and reddlsh w1€£ﬂﬂﬁ
minor grey; trace amount of anhydrite,

2420 Decrease in amount of rusty shale with light
grey, soft, slightly dolomitic shale obvious.
Trace of light brown, crypto-crystalline
dolomite.

2440 as above with light brown, soft, chalky
appearing, slightly limy dolomite common 10%.

24<0 variegated shales as above, abundant green, .
rust (red) and light grey common, with trace
of pink and white anhydrite and light brown,
crypto-crystalline dolomite (containing dis-
seminated pyrite in part.) Difficult to dry
clean sample because of grey dust.

2460 Decrease in rusty shale with minor light
brown dolomite with excellent heneycomb
por081ty (tight fragments have pelletoidal -~
granular - texture.)

2470 Dolomite - light brown, earthy, tight (50%)
with abundant green shale. No rusty shale.
Trace of anhydrite. One coarse mica flake.
Few black shale fragments, Difficult to dry
sample clean, as 1t becomes dusty and covers

colored cuttings.
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2520
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Shale - pale green (45%) with abundant

very dolomitic light grey shale (shaly
dolomite) 45%. MNinor to trace of pink

and white anhydrite, as well as trace of
dolomite. When dried covers colored chips
with grey dust. Sticks to pan,

Shale - as above, green to light greenish
grey to grey dolomitic (80%) with minor
light brown dolomite (10%) and white and
orange (pink) anhydrite 10%.

Dolomite - grey to slightly brownish grey,
in part light grey, dense, silty, tight
(60%) with abundant (30%) above grey, grey .
green and green shale with minor light grey
shale. Occasional anhydrite as well as the
odd porous grain cluster. Red (rusty) shale
appears as trace, but considered caving.
Mud has been in poor condition for last 100'
begép%ggof saltlppn;g@inagipn. Sample dries
without‘é;égwaﬁsty coating of above samples.
Shale - green and grey, dolomitic in part,
as above with minor light brown, dolomite
and trace of anhydrite.

as above. Trace of psle yellow green and
bright green shale. Occasional chip of
anhydrite.

Shale -~ as above, green and grey green,
dolomitic with abundant grey shale. Minor
to trace of light brown, earthy dolomite.
Occasional piece of anhydrite, Red (rusty)
shale is obvious. Bedding obvious with
samples often having micro-flakestone appearance.
as above with trace dark grey shale, slight
increase in dolomite (10%). No anhydrite.



2590

2600

2610 - 30
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Shale - as above with slightly increased
light brown, slightly silty dolomite approx.
15% - light grey, finely crystalline dolomite
present as trace amount of less than 5%.

as above. No grey, micro-crystalline dolo-
mite. Increase in light brown dolomite to
approx. 25%.

as above, Light brown to light grey to

medium brown, in part crypto-crystalline,

argillaceous dolomite approx., 20%.

becoming predominantly shale. Dolomite
approx. 15% with medium brown dolomite as
trace.

Shale - as above approx. 40% with abundant
dolomite, light brown, earthy to very finely
crystalline (granular) 304%, with minor
amount of good pin point vug fluorescence
with light grey to light brownish grey,
argillaceous dolomite 20%. Ninor brown
chert speckled (inclusions) in part 5%.
Trace of darl grey shale, occasional pink
(orange) anhydrite chip. Fluorescence less
than 5% of sample in brown, very finely
crystalline dolomite with occasional pin
point vug.

Shale - 60% predominantly bright green,
blocky with light green and grey green in
minor amount. Dolomite 403 - light brown

to medium brown, (fluorescence with occas-
ional pin point vug) to grey brown, crypto-
crystalline, in part finely crystalline,
granular, silty. Fluorescence less than 5%.
as above - the green shale looks dark greenish
grey when dry. Dolomite remains approx. 4%0%
and is similar to above silty, crypto to fine
grained, light grey brown to occasionally
medium brown in part. 0dd chip fluoresces.
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2715

ARSEREL LR 4R

- 11 -

Dolomite - 50% as above with occasional
brown (0il stained fragment less than 10%
of dolomite portion) with occasional pin-:
point vug. Shale 50% - predominantly bright
green, slightly fissile and in part pale
green.-blocky.

Shale ~ as above 60% with dolomite 40%
light grey to light brown, crypto to micro-
crystalline with occasional brown, very
finely granular, crystalline (oil stain -
white - fluorescence.) Less than 1%.
Occasional brown chert chip.

Shale 80% Dolomite 20%. Occasional (less
than 1% of dolomite portion)} o0il stained
(white fluorescence), finely granular
dolomite.

Shale - dark greenish grey to dark grey,
blocky to platy to fissile. Trace of reddish,
and pale green shale. Occasional chip of
light grey, crypto-crystalline dolomite,
light grey dolomitic siltstone and fine
grained, slightly porous, spotty rust
Stained sandstone (probably the trace and
occasional chips are cuttings from the mud
tanks that are circulated through the mud
system. )

as above with minor amount 5% of grey,
slightly dolomitic, salt and peppered,
angular, very fine to fine grained sand-
stone. The black grains are shale frag-
ments (similar to shale being drilled),

and are larger than the quartz grain com-
plementary component. Tight. Trace of
light brown to brown crypto-crystalline
dolomite 1%, Occasional chip of reddish
shale and light grey, fine grained dolomitic

sandstone (contaminants?)
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Shale as above. QOccasional chip of above
salt and peppered sandstone, reddish, and
pale green shale,

Shale as above - dark greenish grey to

dark grey - blocky, platy to fissile.

as above with occasional chip of light

brown, crypto to finely crystalline dolomite
and white chert, and white tripolite with
quartz grain inclusions.

Shale - as above, however, not greenish as
before. Habit same. Color dark grey.

as above with minor (less than 5%) light
grey, dolomitic, very silty to very fine
grained, predominantly quartz with occasional
very fine grained shale grains, sandstone
(siltstone.) Tight.

Shale & Limestone - Shale 50% - dark grey

to black and dark green, blocky to fissile

to finely bedded 28 above with Limestone 50%
- light grey to light brown to brown, crypto
to micro-crystalline, slightly silty, dense
with trace of light grey, soft, chalky lime-
stone. Occasional chip grades to fine granu-
lar with odd fragment containing coarse
grained inclusions (fossil fragments?)

as above with decrease in above limestone

to approx. 30%. Occasioral chip of wvuggy
dolomite with slight cut. Less than 1%.
Shale remains grey green in part.

increase in limestone to approx. 80%, and
becoming brown, micro to very finely crystal-
line with occasional chip containing fair
inter-crystalline porosity with fluorescence
(at most 10% of limestone portion), limestone
is also slightly dolomitic. Shale 20%, pre-
dominantly green, platy to blocky as above.
Evidence of occasionazl micro fractures
infilled with calcite.
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2300 Shale - dark grey, blocky, limy, very silty
90% with minor light grey, limy, very argil-
laceocus siltstone 10%. Trace of limestone

as above.

2810 as above, grading more to the grey, slightly
dolomitic very argillaceous silistone (silty
shale.)

2820 Limestone (80%) brown to buff in part,

crypto-crystalline, dense, in part buff,
soft, chalky textured limestone. Shale 20% -
greenish grey as above. C(alcite present in
trace amount as fracture infill,

2830 Shale - dark grey, blocky, slightly limy
~ with 10% limestone as above.
2840 Limestone - 80% medium brown, crypto to

micro-crystalline in part grading to buff,
soft, chalky textured limestone. Occasional
fracture infilled with calcite. Shale 20% ~
green grey, blocky. '

2850 Shale - dark grey, fissile to blocky with
minor 20% limestone of above,
2860 as above, shale shows platy texture, some

minor slickensiding, occasional fossil mold
(Prilobite parts.)

2870 Limestone 50% - light fo medium brown,
slightly dolomitic, crypto-~crystalline grad-
ing to very finely granular in part, buff
colored, softer limestone is common. Shale
40% - predominantly green and dark grey in
color, blocky with trace amount of dark
brown, fissile shale, and dark brown silty shale.

2880 Siltstone 50% - light grey, very dolomitic
in part medium grey, argillaceous, as well as
greyish brown. Shale 45% - predominantly
dark grey and green with minor black and dark
brown. Dolomite 5% - as above, light brown

to buff.
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Dolomite 90% ~ light to medium brown,

micro to firely crystalline, dense with
occasional white calcite chip (fracture
infill.) Shale 10% - green, dark grey

and brown as above.

Dolomite 60% - becoming light brown to light
grey, to medium grey, predominantly crypto-
crystalline, slightly silty with Shale 40% -
dark grey, in part brown and trace of black
fissile, bituminous.

Dolomite ~ predominantly medium brown,
micro-crystalline to tightly packed, finely
granular in texture, slightly 1limy, occas-
ional chip with inter-~crystalline porosity;
with hard, blocky, dolomitic pale green,
silty shale. Trace of green shale.

Dolomite 90% - light grey, silty, very

fine granular, massive, dense with rounded
glauconite inclusions abundant in numerous
chips. Shale 10% - dark grey present in
minor amounts.

Dolomite - brown, finely crystalline, slightly
silty, tight. Trace of green shale and light
grey, very finely crystalline, glauconitic
dolomite.

Siltstone ~ light grey, slightly dolomitie.
Trace of green shale. '

as above in part brownish in color, with
considerable sericite(?) flakes. Thin shale
partings also present. MNinor black shale
present in part sericitic.

Shale 60% - green, blocky, in part platy,
with siltstone 403% light brown to light grey
in part. Occasional chip fluoresceses, no cut.
as above with trace of brown shale. Decrease
in siltstone to approx. 10%.



2980

2990
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3000

3010
3015
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Shale - green and brown shale, blocky to
fissile. Approx. 40 - 60 green to brown
shale.

Shale - becoming predominantly brownish grey,
with abundant green fissile. Minor amount
(5%) of 1light grey chert. Very odd (occas-
ional) angular, fine to coarse, clear quartsz
grain and clusters. Trace of light brown to
reddish, very finely to finely crystalline
dolomite.

Shale - green, blocky to fissile.,

Shale 90% - predominantly green with brown
common and minor amount of grey. Trace of
white to light grey chert, light brown dolo-
mite and occasional angular, coarse, clear
quartz grain.

Shale - green as above with trace of brown.
Sandstone ~ light brown, fine grained,
angular, quartzose sand. Tightly packed,
trace of inter-granular, poor porosity with
good o0il stain and cut., Not dolomitic, has
minor silica cement, Mostly framework,
porosity may be good but not noticeable

under microscope.

Cored 3018 - 3233 -~ B3 cores §5% recovery.

3240

3250

Shale - green, fissile to blocky with

abundant light grey, very fine grained,
quartzose sandstone, in part grading to

medium sized, sub-angular to sub-rounded.
Porous. Partly stained with faint fluorescence.
Sandstone - light grey to light brown, stained
fine to medium, sub-angular to sub-rounded,
clear, quartz grains. Good porosity.
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3260 - 70 Sandstone - light brown, stained, very
fine grained as above with abundant loose
coarse, angular to sub-rounded, predominantly
translucent quartz with trace of clear, and
yellowish quartz. Minor amount 15% of green
fissile to blocky shale.

3280 - 90 Shale - green, fissile and blocky with
abundant maroon, rusty, and brown colored
shale.

3300 Shale - as above with much fine grained,
porous sandstone and loose, coarse, rounded
sand grains - cavings. (Shale continues
very reddish and soft - much is washed out
when cleaning.)

3320 Shale - reddish, dark green, trace of pale
green, grey and dark grey common. In part
silty and sandy grading to siltstone and
dolomite, occasional slightly glauconitic
sandstone. Numerous lighter shales and
siltstone are micaceous (sericite.)

3330 Sandstone ~ light grey, very argillaceous,
with occasional pale green speck inclusions,
reddish stained with shales of above common,
the brownish grey color being the most
prevalent, MNica (sericite) flakes abundant
and present in brownish and green shales as
well as the sandstone.

3340 - 50 Shale - decrease in sandstone 1o approx. 20%,
predominantly variegated shales as above.
3360 Shale - green to grey green, 30% with grey

shale 20% common. Habits are blocky to
fissile in part.

3370 Shale - as above with irncrease in grey type
to approx. 40%.
3380 as above with grey shale predominant.

3390 Shale - as above 60% green 40% grey.
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3400 as above 50 - 50 with trace light brown,
micro=-crystalline dolomite, few chips of
white bentonite.

410 Siltstone ~ light grey to greenish grey,
argillaceous, slightly glauconitic grading
to very fine grained sandstone with green
and grey shale common 30%.

3420 Sandstone -~ as above decrease in shale to
less than 20%.
3430 - 70 Shale ~ green and grey, fissile, micro-

micaceous in part, with minor grey, argil-
laceous, very fine grained sandstone 10%.
3480 as above, increase in light greenish grey
sandstone to approx. 20%. .
3490 Sandstone & Shale - 60 - 40 - as above
with the glauconitic portion becoming more

obvious.,

3500 Sandstone ~ as above with decrease in shale
to less than 10%.

3510 as above, shale approx. 25%.

3520 as above, shale 40%,

3530 decrease in shale to 20%. Few dark grey

to black to brown chips of shale. Trace
of bituminous sandstone.

3540 Sandstone - light grey, silt to fine grained,
angular, clear quartz, fair sorting, slightly
micaceous, silica cement. OQccasional glauc-
onite grain, and green shale grain. Trace
of inter-granular porosity.

3550 as above with a few coarse, angular, clear
guartz chips occasionally encrusted with
quartz crystals suggesting fractures.
Occasional rust staining.

3560 Shale 90% - grey green, blocky to fissile
with minor amount of above sandstone.
3570 Shale - green 40%, grey 20%, maroon 10%,

and sandstone light grey, quartzitic as
above 30%.



3580

3590

3600

36730
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Shale - green, fissile to blocky with minor
amount of dark grey shale. TITrace of maroon
and pale green shale. Sandstone of above
minor in amount.

Shale -- green and dark grey as above with
minor sandstone 15%.

as above with dark grey shale abundant.
Brown shale common., Sandstone argillaceous
to quartzitic approx. 20%.

Sandstone - light grey, very fine grained,
quartzitic, slightly glauconitic, tight.
Minor dark grey and brown shale 10%,
Sandstone is very argillaceous in part,
increase in above shale to approx. 50%.

# Sample is brown due to being burned when
drying.

as above., Dark grey shale approx. 10%.

as above with texture grading down to

silt size. Noticeably quartzitic. Slight
increase in shale varying from 10 - 25%.

as above, becoming more noticeably micaceous;
both sandstone and shale.

Shale 60% - grey to dark grey, fissile to
blocky, slightly micaceous in part., Minor
brown shale. Sandstone 40% -~ grey and brown,
grading to siltstone, quartzitic, argillaceous,
slightly micaceous in part,

Shale - dark grey, blocky to fissile with
minor amount of green and brown shale.
Sandstone ~ light grey and brown, siity,
quartzitic present as trace.

Shale - as above with brown shale and
siltstone and silty shale becoming obvious.



3780

3790 - 3800
3810 - 30
3840

3850
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Shale ~ dark grey with minor green grey,

and green, fissile to blocky. Minor light
grey, slightly glauconitic, very fine grained
quartzitic sandstone - less than 10%.

as above, increase in sandstone to approx. 30%.
Sandstone 60% - as above in part grey, very
quartzitic with shale 40%.

decrease in sandstone to less than 40%.

Shale - grey, green with trace of brown,
fissile to blocky. Occasional pyrite

crystal cluster. Few sandstone grains of
above.

™D 3850

May 2nd, 4:20 PM, 1973.
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DEVIATION RECORD

DEPTH DEVIATION {DEGREES)

80 i
146 0

224 1-3/4
295 2

390 2

490 2

605 24
695 2

910 1-3/4
1200 1
1500 3/
1798 %
2110 i
2320 & 2
2350 1-3/4
2420 2%
2643 1%
2700 1-7/8
2815 2
2930 2
3018 1

3850 6~7/8
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DRILL STEM TESTS

TEST #1

Date April 26th, 1973

Operator C. Martineau -~ B.J, Services

Formation 0ld Fort Sand

Interval . 3002 - 62

Flow Periods Preflow 15 mins.
Initial Shut-In 60 mins.
Flow 90 mins.
Final Shut-In 90 mins.

Pressures IHP 1550
FHP 1370
Preflow
IFP 50
FFP 50
ISIP 240
FSIP 60

Recovery LO' drilling mud, slightly oil
flecked & gas cut.
Tool open - Fair air blow to faint
in 3 minutes.

TEST #2

Date April 29th, 1973

QOperator C, Martineau - B.J. Services

Formation 01ld Fort Sand

Interval 3186 - 3233

Misrun Spline in Shut-In tool damaged
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DRILL STEM TESTS Cont'd.

TEST #3
Date April 29th, 1973
Operator C. Martineau - B.J. Services
Formation 0l1d Fort Sand
Interval T 3186 - 3233
Flow Periods Preflow 5 mins.
Initial Shut-In 60 mins.
Flow 140 mins.
Final Shut-In 120 mins,
Pressures IHP 1500
FHP 1440
Preflow
IFP 310
FFP 990
ISIP 1040
FSIP 1040
Recovery 2300' of water 40,000 ppm. NaCl.
Temp. cool - est. 50 deg. F -~ no therm.
TEST #4
Date May 5th, 1873
Operator C. Martineau - B.J. Services
Formation 0ld Fort Sand
Interval 3207 - 3224
Flow Periods Preflow 5 mins,
Initial Shut-In 120 mins.
Flow 120 mins.
Pinal Shut-In 140 mins.
Pressures IHP 1550
FHP 1400
IFP 240
FFP 300
ISIP 1050
FSIP 1030
B.H.T. 95 degrees F
Recovery 2200' slightly gassy, salil water

(45,000 ppm. NaCl) Upper 500' slightly
0il flecked
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DRILL STEM TESTS Cont'd.

TEST #5 |
Date May 6th, 1973
Operator " C. Martineau - B,J. Services
Formation 01d Fort Sand
Interval 3253 - 78
Flow Periods Preflow 10 mins.
Initial Shut-In 60 mins
Flow 120 mins,
Final Shut-In 120 mins.
Pressures IHP 1590
FHP 1450
IFP 380
FFP - 1030
ISIP 1110
FSIP 1110
B.H.T. 95 degrees F

Recovery 2200' salt water (45,000 ppm. NaCl.)
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ABANDONMENT PLUGS

18t Stage - 3850 -~ 3250
Ran 150 sax oilwell cement. Displaced with
24 barrels drilling mud.

2nd Stage - 3250 - 2650 |
Ran 150 sax oilwell cement. Displaced with

18 barrels drilling mud.
Felt Plug at 11:00 PM, May 6th. Top at 2590.

Cut off casing. Placed 5 sax cement at top.
Welded on plate and installed well sign.

Rig released 8:00 AM, May 7th, 1973.



