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QLIVER BUILDIMG « MELLON SQUARE COKSULTANTS
OESIGNS AND REPQRTS

Geologists PITTSBURGH, PENNSYLVANIA 15222

October 20, 1964

Alberta Natural Geas Company
140 Sixth Avenue, S.W.
Calgary, Alberta

Attention: Mr. C, P, Smith
Vice President and General Manager

Dear Sirs:

Herewith is a record of factual information based on core drilling
along your 36-inch gas pipeline right of way which fraverses a coal-bearing
formation owned by the Crow's Nest Pass Coal Company, Limited.  This
coal-bearing formation Is located in the McGillivray Loop Area of British
Columbia.

Due to the possible occurrence of coal seams of mineable thickness
under the pipeline right of way, 3195 feet of test hole {cored) was drilled
during the period from September 1963 through January 1964,

The results of the actual core drilling and fests made on portions of
the cores are presented in this cover. We have made no findings or inter-

pretations on the geological data obtained from this core drilling.
Very truly yours,

b T,

John T. Boyd >



GENERAL STATEMENT

The zone along the pipeline right of way that was explored by drilling
is bounded on the east by the so-called “Erickson Fault" and extends westward
into the Michel Valley then south for 16,700 feet, for a total horizontal pipe=
line distance of 24,000 feef.

Boyles Brothers Drilling Company, Limited, of Vancouver, British
Columbia, performed the diamond core drilling.  The size of the core from
each hole was standard NX, approximately 2-1/8 inches in diameter.

J. W, Woomer & Associates assigned Melvin E. Hinkle, a graduate
mining engineer, as project engineer to observe the drilling.  His duties were
to locate and set the direction of drill holes, verify logs of holes, approve
daily drill reports and Invoices.

The drilling program was set up to explore all of the strata along the
pipeline right of way to a depth of 500 feet.

Following this General Statement is aprofile along the pipeline
showing the location of the seven (7) drill holes.  Each drill hole is placed

in a separate section of this report with a record of all factual data available.

Respectfully submitted,

JOHN T. BOYD & ASSOCIATES

& John T, Boy




DRILL HOLE NO, 1
Drill Number: One
Location: 850 ft. downgrade west of Erickson Fault
Starting Date: September 22, 1943
Completion Date: Cctober 21, 1963
Angle of Hole: 50° off horizontal '
Thickness of Mantie: 40 feet
Dip of Strata: 11° or 69° off horizontal
Total Depth of Hole: 514 feet
Percent Core Recovery: 87.3 (driller's measurements)
Number of Core Pulls: 120
Average Length of Core per Puil: 4 feet
Number of Core Boxes: 31
Coal Seams Encountered: -
Hole Core
interval Thickness Remarks
42°-0" to 43'-4" 15-6" Coal pulverized
119°-0" to 125°~0" 6'=0" Coal pulverized; 10% core
recovery
1447 -0% to 145'-8% 1:-8% Coal pulverized
162'~0" to 162'-8" 0t-8" Coal pulverized
4861 0" to 489F-O" 310" Coal and mud; 25% core

recovery

An analysis was made on the portion of the core from 119'-0" to 125'-0"

and showed a 37.5% ash and a free swelling index of 3.5.

The analysis report

is placed at the end of this Drill Hole No. 1 report.

Pictures of the core from interval 109 to 119 ., the immediate roof cbove
the coal seam, show a recovery of 50% of black shale which was broken and

pulverized.

Yol e i = 4.




FIELD REPORT

DRILL HOLE NO. 1

By
Melvin E. Hinkle
John T. Boyd & Associates

The first drill ond equipment for Drill Hole No. 1 was unloaded from
the truck at McGillivray Valley bottom on the morning of September 19, 1963.
The drill was moved up the mountainside and the setup completed at the end
of the shift on September 22.  During this 4-day period, Alberta Natural Gas
Company supplied the necessary heavy equipment and personnel 1o move the
dril! and equipment to the drill site and also supplied @ rented 4000 gallon,
trailer~type, water fank, a pump and two water supply tanks of 1000 gallon and
500 galion capacity as water supply equipment for the drilf,

Some of the heavy equipment supplied by Alberte Natural Gas Compeony
consisted of,

1 - Nodwell tracked carrier

1 ~ Cat. 577 tractor equipped with blade and winches

1 - GM 7000 truck for pulling the 4000 gallon water tank

2 ~ Pickup trucks ’

It was estimated that Alberta Natural Gas Company had $200, 000 worth
of equipment on the job to get drilling started.

Drill Hole No. 1 was located on the pipeline right of way a horizontal
distance of 850 feet down the pipeline from the point where the surface trace of
the Erickson Fault crossed the pipeline.  From information taken from geologic
maps of the area, It was assumed that the sirata dipped to the west ot an angle of

40 degrees from the horizental and had a north~scuth strike.  Therefore, Drill

Hole No. 1 was o be drilled ot an angle of 50 degrees in a due east direction,

or at right angles to both dip and strike.



D.H.#1 Report
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The water supply pump and two supply tanks were located at the bottom
of a very steep section of the pipeline approximately 1600 feet horizontally down
the pipeline from the drill location and at a difference in elevation of 450 feet.
Rubber water hose was strung between the supply pump and the drill.  Water wes
hauled in the 4000 gailon tank from Michel Creek, where Alberta Natural Ges
Company's pump was located, to the two water supply tanks a horizontal distance
of 4400 feet.

Actual drilling did not get started until the midnight shift of September
24 due to the rubber hose line continually bursting and to the pressure pump at
the drill not working properly. - A new pump wes installed and 1000 feet of
rubber water hose was replaced by aluminum pipe.

Overburden was fricone-driiled with mud to o depth of 40 feet,  Coring
was then started using an NX core barre! giving a 2-1/8 inch diameter core. .
Core barrels were 5 and 10 feet in length.

The hole was drilled to a depth of 514 feet.  The dip of the strata was
nearly constant in relafion fo the core.  Two measurements were made, one at
228 feet, which showed that the bedding plane was 29 degrees off right angle to
the core for a dip of either 11 degrees or 69 degrees off horizontal; the other was
at 446 feet, at which the bedding plane was 30 degrees off right angle fo the core
for a dip of either 12 degrees or 72 degrees off horizental.

At a depth of 341 feet in the hole the core barrel stuck and broke off.
After 8 hours lost drilling time at an unsuccessful attempt to fish and save the
core barrel, it was decided to wedge the hole and drill past the core barrel.

Two more drilling days were lost in waiting for a wedge to be sent from Vancouver

by Boyles Dritling Company.
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A 2 degree wedge was placed in the hole to change the angle of the hole
from 50 to 48 degrees.  Drilling past the wedge started during the night of
October 8, 1963.  After drilling to 340 feet, the drill rods became stuck twice
within the last 2 feet due to caving material from higher in the hole, It was
decided to cement the hole back to 268 feet.  Four bags of cement were used and
poured down the hole by the drill foreman {not pumped).  After drilling out the
cement and coring to a depth of 353 feef, the drill rods again siuck and had to be
"drilled" back, Decided first cement job did not work and fried cementing agein
back fo 325 feet and pumping down drill rods.  The cement was aghin drilled out
and coring resumed to 367 feet.  In the last 2 feet of coring, the hole caved in
and it was decided to finish the hole by drilling with mud.

Two acid tube dip tests were taken, the first at 300 feet which showed the
hole to be on a 50 degree angle, and the second at a depth of 514 feet which
showed the hole to be on a 48 degree angle.

Coal was cut af 421-0" to 43'-6" for a 1'-6" thickness; another seam at
119 to 125 feet for a 6'~0" thickness with a recovery of 10% and a frue thickness
of 5'=3¥ for either 11 or 69 degree dip; another at 144'-0" to 145'-8" for a 1*~8"
thickness; one at 162!~0" to 1627-8" for an 0'-8" thickness; and the last seam ot
A86 to 489 feet for a 3'-0" thickness with a recovery of 25% and a frue thickness
of 27" for either a 12 or 72 degree dip.  All of the above coals were in a finely

pulverized condition and could not be recovered in the core barrel; most of the

coal being washed away.
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The strata between the above coal seams from the bottom of the overburden
to the bottom of the hole consisted of gray sandstones, gray to dark gray silistones,
dark gray to black shales and jumbo or clay seams,  The strata was found to be
very broken with portions pulverized, highly fractured and slicken-sided.  This
condition of the strata greatly slowed drilling.  The driller’s marked wood blocks
along the length of the core showed that there were 120 pulls of the drill rods for
an average core length per run of 4 feet.

Drill Hole No. 1 was completed on October 21 for a total drilling fime of
30 days.

Following is a summary of main operations showing man hours required and

percent of drilling fime.

Percent =

Man Drilling ;

Hours Time |
Setting up drill 112 7
Repair to Rubber Hose Line 64 4
Lost time water supply 14 1
Lost core barre! and wedging 80 5
Cementing and drilling out 97 7
Dritl breakdowns 217 13
Actual drilling 1000 63
1584 100

Motal footage cored was 474 feet with 409 feet of core recovered for an

~—

overall core recovery of 87.1%.

There are a total of 31 core boxes, together with the acid tubes, stored at
the Alberta Natural Gas Company’s No. 1 Pumping Station located off British

Columbia Highway No. 3 several mihes west of Crow's Nest, B.C., Canada.
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By Norman Boyse
Alberta Natura!l Gas Company
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{5-2401% Cverburden
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[

ic tezaly broken.

£-494. Rce., 399

e
'L
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Sy 200 = X
{237-25%) nec. 2

[l . PR T . R . " R 4 —
Shele, dark grey, coiily o swady, Lwoken, near vertical {racturing,

L oo . Fl
(276288} Rees, of

. . - - . : .
Silty chale o argiliaceous silistone, near vertical fracturing, broken,
shoszthatie portings 2loa)y ivaciure wplanes.

NP s oo - -
...:...a"ZUu‘f a2C, i

Shale, grey, silty, broken, <M of mud at 285 composed of fincly
broken chzle and fine to medium grzined rounded guartz grains.

{2956-299) Ree. 3¢

Siltstone, grey, argillaccous, fractured znd droxen.
{299-303) Rec. 4!

As above, minor interbedding of fine grained szadstone.

2~ above.
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{319-32G; Rec, it

(324-328) Rec. 4

:dly broken, phosphatic

i}
a1

‘_ﬁa
v
al

1' Siltstone, grey, grading (o

-
t
5, minor amounts of fincly disseminated pyrite.

{328-33%) Rec. 1!

Siltstone as above.

{330-334) Ree, 2190

Silictone, as above, argillaceous, Iiracturing,

{334-337) Rec. 37

Siltstone as above, gracing to siliy shale, badly broken.

(239-340) Rec. 1!

-

Shale, grey, finely pulverized, ior the most part,

[V

£0-345) Rec. 18"

{

Shale, grey, siliy, wadly broken.

-8 -
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] — F - tLs

QJ(_D"S‘;U} Rec., 1
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{3452-253) Ree, 3¢

tstone with scme wiaitefine grained sandstone.

]
L8
[0}
e
ta
-
bt

{353-338) Rec., §F
Siltstone 2z zbove.
{25£-3560) Rec., &Y
Silistone z¢ above.

éll”

iy
(43}
[
L)
]
L
o~
[§1]
e
43
o
[ #]
+

Silisione as above, and pulverized grey silty shzle.

{365-367) Ree. 2!
1' Grey silty shale, pulverized for most part.

i' Ciltstone, as above.

{367-35%) Rec. 0!

iost cove, no indication of coal in cuttings during drilling.
{369-373 6™ Rzc, 3:6M

Sadly broken grey argillaccous siltstene and silly shale, miner
amounts of phosphatic streaks.

{373 - 377%%") Ree. 336¢
irey to black, argillaceous siltstone and silty shale, broken
Some carbonaceous pariings. :

{377167-382) Rec., 2'1"

1110 Siltstone and shale 2s chove.
3" Mudstone, brownich, appears slightly carbonzcecus.



0% - conft. ...

ominantly medstene, groy (o brown, apnears te be

[

Shale, zrey, silty, badly broken.
{393-394) Ree. 1!
Lo above.

{394-39516) Rec, 1

{39676"-293'6"Y Rec. 2!

Siltstone and shale ac above, badly broken, sorne carbonacesus

mmaterial along partings.
398%64-482Y)  Rec. 3t2¢
(" Grey silty shale and argillaceous siltstone.
14" hiudstone, grey to brown, carbonaceous in part.
13" Siltstoge and shale 2z above, badly broken.
{402-434'9%) Rec, 2°
:zey to black silty shale and argillaceous siltstone, badly broken.

{£3419"- 207§ Rec. 2'3"

113" Bhale and siltstone as above, badly broken
1! Miudstone, dark brown, carbonaceous.

{43 1161y Rec, 2'7"

S:iltstone and shale as above, badly broken.



I ey -5 - ., -3
Siltstone and chale 2o above, badly broken.

R ReE I - T
{£417-413576Y) Ree. 1i0H

P S R o R S rvm Eall -} — W
&Y Sandstone, groy, finc griinged, no cemonung materizl -
3, ] k]
: ilzciks,

Gaale, nrey, silty.
{£21-426) Ree. 3% -

Shzle, prey to dazk grey, silty bacly broken.

Shale, grey to dark grey, silly grading to grey siltstone, badly
broken.

y Rec. 2760

2! Dark grey skale, badly broken.
5" Mudstone, brownish coloxr, caroonaceous?

Mudstone and shzle, brownish black, some carbonacecus
ial, bodly broken.

{437:4;1_44016:!)’ Ree., 32y

brownish black, carbonacecous, streak, fractured, tadly

- 11 -
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I3 LRI AE = o ’
(‘.‘;3'0‘ ""..‘a"..l} Anis e 3‘ o
LIt M - am -
o' Mudstone, silty losso met couatsacted.
Y o * L -, - -
5P Soaly, browaish blagk, carbonaceous streak. Badly
I S,
felagu Ba Py 1Y
Fi T AL - -1 /r
QAR Zeg, 2o

S ALudsione, dari Lsrova
179" Tnoale, brownich blzek, some light grey, fine grained
zond lenses or laminac, :
T s - . . . o N
Cace piece exhibits fair bedding - nlane is 24 off horizontal
cxisz of core.
{£456167-45316™)  Rec, 27
5! Clay seam reporicd - o recovery.
2' Shale, brownish black, finely silty, carbonzcecus streak,

b-’.‘.dl[ roken.

. ’ P
{44316 -455) Ree. 1Y

Shale as above, badly broken.

avidence of vertical

1=

Jiudsteonie, grey to black, carbonaceous.

3' Miudsione, as above.
3

' Fine grained sandstone, grey, and grey argillzceous siltsione.

(LTES-4T8Y Rec. 2'7T"

Niadgtene, brownish.

{478~ "”) Rec, 313

iig¥ Muc”.zﬁone, grey te brownish,

&' Silistone, grey, somce carbonzceous material along parting

vertdical fractures infilled with phosphatic material,
7 :

10" Mudstone, brown

- 12 -
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CORE RUNS IN D, H. #1

Driller's Marked Length Driller'’s Marked Length
Woodblocks of core . Woodblocks of core

407 Bedrock — 239! 3t
41 ¥ 242 3
44 3 ' 244 2
Not marked - 247 3
Not marked - 252 5
53 - 255 4
57 4 261 5
65 8 2464 3
468 3 267 3
73 5 . 269 2

78 5 270 1

83 5 276 6
25 2 286 16

86 1 288 2

S0 4 290 2
93 5 296 6
Lost 6% core 6 299 3
103 2 303 4
109 & 308 5
11¢ 8 310 2
119-6" 2-6"Y 315 5
125 5-8% 319 4
128 3 320 1
135 7 324 4
144 9 328 4
152 8 330 2
162 10 334 4
168 () 337 3
172 & 339 yA
180 8 340 1
185 5 345 5
192 7 348 3
193 1 353 5
194 1 354 1
196 2 360 6
197 1 365 5
202 5 367 2
205 3 369 2z
207 2 373-6M 4-4t
212 5 377-64 4
213 1 382 4-4¥
218 5 388 6
228 10 393 5
231 3 394 1
236 5 395-6" 1-6%



Core runs in D, H.#1 - con't.

Driller's Marked Length

Woodblocks of core
396-6" 1!
399-6% 3
232 2-6%
404_9” 2_9”
407 2-3%
411-6% 4o fit
418-8" 7-20"
421 2-4%
426 5
430 4
432 2
434-64 2-61
437-4" 2-10"
440 2-g»
444 4
445-6% 1-6%
448 2-6"
455 7
460 5.
Not marked -
468 -
475 7
478 3
481-6" 3-6H
48341 2
4846 1
489 4-40
2496-6" 7-6"
506 9-p0
511-6" 5-6%
514 2-6
END

.243/;24/d;¢5

:;{/Qvagmfz? el
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The following are the anzlyses of somples of cocl submitted by
AN Boyse, Alberic Naturs! Gas Company
503 Neture!l CGes Building, 140 Sixth Avenue S.W.
Celgery, Alberta.

Your Designation: - Hole M1 (119-125) Hole 41 (162-162.8)
Date Sample Takexn: - ~ Dec. 19/63 Dec. 19/83
Laborat ry Sample No.: 40144 402-44

As Receved  Dry As Received  Dry
Moistuzre % . 13,7 - -
Zish % 37.3 £3.2 J 67.9
Volaiile Mattor % ' 17.1 19.8 ! 14,4
Fixed Carbon % 31.9 37.0 | 17.7
Sulfnr %
Calorific Value, B.1.u. per 1b, ,
Free Swelling lhdex 312 Nonagglomerating
Remarks:

The semole 402-84 was inadve ?en;-iy dried pefore grinding, and therefore we connot
give you the Anclysis.on the As Received Basis. Howaver, since all of these samples have
been wetied by drilling mud, only the analyses on the dry basis are significant.

\ .
\ )
Dases ... danvery 14, 1964, i Signed: U Drrandam
_ AN . -
Cozl Aralyiical Laboratory . Approved: ﬁ/ 99’/}'/:/4/1.‘ y

. ' | /



DRILL HOLE NO. 2

Drill Number:
Location:

tarting Date:
Completion Date:
Angle of Hole:
Thickness of Mantle:
Dip of Strata:
Total Depth of Hole:

Percent Core Recovery:

Number of Core Puils:

Average Length of Core per Puli:

Number of Core Boxes:
Coal Seams Encountered:

Hole

Interval

*183'-0" o 187'-0"
459'-0" to 461°-Q"

Two
1600 tt. downgrade and west of No. 1 Hole
October 20, 1963

November 13, 1943
50 degrees off horizontal

101 feet
Variable {see Field Report)
533 feet
95.4 (driller's measurements)
95
4.5 feet
33
Core
Thickness Remarks
410" Coal pulverized, 17% rec.
210" Coul pulverized, 50% rec.

* The true thickness for this seam is 3*~10".

Samples were taken from portions of the recoverable cores for analyses.
The results show 42.4% ash for the 4'-0" seam and 22.2% ash for the 2'~0" seam.
The free swelling index shows very poor coking qualities for both seams.  The
analysis report is at the end of this Drill Hole No. 2 report. ,

Also included at the end of this report are conclusions drawn from examination

of core chips.



FIELD REPORT

DRILL HOLE NO, 2

7

Melvin E. Hinkle
John T. Boyd & Associates

A second drill was delivered by truck fo the McGillivray Valley bottom
on October 20, 1963, for seiting up at the site of Drill Hole No. 2.

Drill Hole No. 2 was located on the right of way at the base of the very
steep portion of the pipe line and close to the water supply pump and tanks as
described in the Drill Hole No. 1 Report, and at a horizontal distance of 1600
feet down the pipeline from Drill Hole No. 1 location.  This drill hole was
also drilled ot an angle of 50 degrees from the horizontal ond in a due east
direction.

It required four days to move the drill and equipment up the hill and set
up the drill.  Drilling started October 24.  Overburden consisting of boulders
and clay was found to a depth of 101 feet; 54 feet of H-casing and 101 feet of
N-casing were used to bedrock.

The same water supply setup used for Drill Hole No. 1 was used for this
drill hole. Equipment and operators for hauling water were supplied by Alberta
Natural Gas Company.  The 4000 gallon water tank was filled at Michel Creek
by pump and pulied up the pipeline right of way by the Neodwell or tractor a
horizontal distance of 4400 feet, and at o difference in elevation from the creek
to the drill site of approximately 370 feet,

This drill hole was stopped at a depth of 533 feet.  An ccid dip tube
test was made at 520 feet and showed the hole bottomed at @ 53 degree angle.
One=-half the depth of the hole was accepted to be on a 50 degree angle and the

bottom hLalf on an angle of 53 degrees.



D.H.#2 Report
Page 2.

Many measurements were made of the angle the bedding plane was off
right angle to the core where core pieces showed a plain bedding, Asin
Deill Hole No. 1, two dips of strate can be calculated from these measurements,
a lesser or the greater.

Following is a tabulation of the various mecsured angles the bedding

plane was off right angle to the core ot different depths in the drill hole.

Depth in Angle off
Drifl Hole Right Angle Lesser Creater
(Feet) to Core Angle of Dip Angle of Dip
112 62 22 78
115 40 20 80
123 42 2 82
130 20 20 60
146 18 22 58
167 12 28 52
193 & 197 16 24 56
290 12 25 49
298 ' 16 21 53 :
305 20 17 57 :
338 20 17 57
342 13 24 50
378 11 26 48
405 32 5 69
421 55 18 88
424 25 12 62
437-6" 40 3 77
531 28 b 65

Two coal seams were cut in this drill hole,  The first was cut ot 183 feet
to 187 feet for @ 4'=0" thickness, with a recovery of 17% and a frue thickness of
3'-10".  The second was cut at a depth of 458 to 460 feet for a cut thickness of
2:-0%, Both coal seams were in a finely pulverized condition and were unable

to be recovered by coring, most of the fine material being washed away.



Drill H.#2 Report
Page 3.

The strata between the coal seams and from the bottom of the overburden
to the bottom of the hole consisied of gray to dark gray silistones, gray sandstones,
black shales and minor clay seams,  The strata was found to be broken, fraciured
and slicken~sided, with little pulverizing.  Coring was not as difficult as found
in Drill Hole No. 1.

Little troubie or lost drilling time was encountered in drilling this hole.

Following is a tabulation of the major items encountered:

Percentf
Man Drilling
Hours Time
Setting up No. 2 Drill 114 11
Fishing for dropped rods in hole 32
Drill breakdowns 18 2
Actual drilling 844 80
Pull rods and tear down 40 4
7048 100

The hole made water at the rate of 2 gallons per minute when bedrock

was reached and coniinued making water ot end of driiling.

Drilling was carried on 24 hours per day for 7 days per week, as was
Drill Hole No. 1.

Drillers marked wood blocks along the length of the core showing that
they had to pull rods 95 times for an average length of core of 4,5 feet. The
core was NX size, or @ 2-1/8 inch diameter core.

Total length of cores placed in core boxes was 432 feet with 412 feet of
core recovered for an overall core recovery of 95.4%.

The hole was completed on November 13 covering a total drilling time
of 24 days.

There are 33 core boxes, together with the acid test tube, stored af the

same location as Drill Hole No. 1 core boxes.
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By Normen Boyee
Natural Gas Company

Albert
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The icilowing are the analyses of sazaples of cozl submitled by
ANL Boyse, Alberia Neiure! Ges Company
503 Neoture! Gas Building, /40 Sixth Avenue S.W.,
Calgery, Alserta,
. e s A - . 1, -
Veur Desigaation: Hole 72 (1823~187) Hole #2 (458-440)
Date Szmple Taken: Dec, 18/63 Dec. 18/63
Laboratery Sample Nou: A03-44 404-64
As Recelved By As Received  Dry

Molsture % 15.9 . - .
Ash Yo ' 42 .4 50.4 22
Velatile Matier % l 14.0 16.7 19.
Tized Carbon % 27.7 32.9 57
wlur 9
Calorific Value, B.tu. per Ib.
Free Swelling index Nonagglomerating 1

Dzt icavery. 14, 1964, Signed: /// A/ %«.&W.(_m

al AT

. ] - .
Cocl Anzlysical Laboratory Approved: ... - ? } Lo
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CONCLUSIONS DRANN FROM TXANINATION OF

i

CORE CHIPS IN WELL #2, #4, #

Thare are 2 distinct sandstone units in #4 ond

HI _
The top anlc o well is from 11?’ {(First core
o 137°. It is prademinantly brown-gray medium grained
d~uu sorted, salit and peprer, queritz, black and white

tllite, trace green mineral nartTy py= itiec. The

is argillaceous, siliceous. In well #3& the First unic
is very much like the First unit in well #4, it covers interval
2037 {first corechin) through 312%, 335° apnears to be 2
L=
<

dation to unit 2, it is becoming dolomitic and decreasing
In arain size.

The sccond unit in well #4&, From 151% to 235°
1222 enip), is gray-brow, fine grained, madium to poor

( i
sorted at ten beconing mediuva sorted going dowm in the section,
sal; and pepper, quartz, chert, light brown, brown aad trace

£ black and white, t.ace argillite frapgments, dolomite fragments,
oecomlhg silty in places, argiilaceous and delomite cement.

In well no & there ic & wmore gradationzl change
from wait I to unit Ii. Unit II covers 335° through 4437 and
L=
is very simular to unit II iz well #&.

difference between the two units isg
I The ceuentacion in uait I is siliccous,
in unic IT it fg dolomitic
T Unit I is oredoeminen
uait 1T ieg fine to very
for 335 and 343% in un
“o be a gradation to uait 2

I Argillite content in unit I is greater
than in unit IL
IV Chert in unit I is mostly black, with
trace of black and white,

The

wly medium grained,
fine g ained, except
téw

waich appears

3

There does not appear to be any sharp coatact
between the two units in the core ¢hips examined.

In well #2 260° and 269" are very similar to
unit #25+in well no 4 and no 6, 533° is more similaer to unit 1,

CANADIAN STRATIGR4PHIC SERVICE LTD.

SIEDOLD MACHIELSE

e



DRiILL HOLE

NO. 3

Drill Number:

Location:

Starting Date:
Completion Dote:

Angle of Hole:

Thickness of Mantle:
Dip of Strata:

Total Depth of Hole:
Percent Core Recovery:
Number of Core Pulls:
Average Length of Core per Pull:
Noumber of Core Boxes:
Coal Seams Encountered:

One

5600 feet south of Drill Hole No. 6
October 25, 1963
November 22, 1963

48 degrees off horizontal
132 feet

Variable (see Field Report)
490 feet

91.4 (driller's measurements)
79

4 feet

18

None

Below the mantle at 132 foot depth the sirata was too soft and broken

and coring could not be carried out.
246 feet in depth,

A tricone bit was used from 165 to



FIELD REPORT

DRILL HOLE NO. 3
By
Melvin E. Hinkle
John T. Boyd & Associates

The drill from completed Drill Hole No. 1 was moved down the mountain
arnd into the valley bottem to Drill Hole No, 3 location.  The drill and equip-
ment was moved by Alberta Natural Gas Company equipment and operators,

Drill Hole No. 3 was located on the pipeline right of way about 2 miles
down the pipeline from Drill Hole No. 2 iccation, or approximately 1.4 miles
south along the Brifish Columbia dirt road from the point where the road crosses
under the Coanadian Pacific Rallway loop at McGillivray.

Actual drilling was storted on October 25, 1963, and completed on
November 22, for a total of 29 days.  The hole was started of an angle of 48
degrees from the horizonta! and completed ot the same angle as determined by an
acid dip tube test at 460 feet.  The hole was drilled in o due east direction.

Overburden was encountered to a depth of 132 feet.  The final depth
of the hole was 490 feet,

No coal was encountered in this hole.

Drilling from bedrock, at 132 feet, by coring was found to be so difficult
through clay and soft, extremely broken, black shale to 165 feet, that tricone
bit drilling had to be employed until harder sirata waos reached ot 246 feet.  The
hole was cased with 11 feet of 6 inch pipe, 58 feet of H-casing, and 246 feet of
N=size casing.  All casing was recovered.

Water was supplied to the drill by pumping direct from Michel Creek

through pipe laid by the drill crews.



D.H."3 Report
Page 2,
The strata below the "gouge” material consisted of limey light gray to
black shales, greenish dark gray sandsione, {imestone and minor clay seams.
The following tabuiation shows the measured angles or core pieces that
the bedding plane was off right angles to the core at various depths and the

accepied angle of dip of the strata to the west:

Depth in Angle off
Drill Hole Right Angle Lesser Greater

(Feet) to Core Angle of Dip Angle of Dip
250 18 24 40
281-6* 14 28 56
314 35 7 77
398 18 24 60
448 45 3 87
475 30 12 72

No serious trouble was encountered drilling this hole except for the 114
feet of “gouge" material and lost drilling time due to a snowstorm of blizzard
proportions which started November 19, Below is a tobulation of the major items

encountered in drilling this hole,

Percent

Man Drilling
Hours Time
Moving and setfing up drill 115 8
Drill breakdowns 88 6
Pulling casing and reaming hole 112 8

Fishing for broken bit and shell

and stuck rods 101 7
Lost time due to snowstorm 117 8
Actual drilling 794 56
Pulling casing and tearing down 104 7
437 100

A total of 358 feet of rock sirata wes drilled of which 277 feet was cored

for 77.4% and 81 feet was tricone drilled for 22.6% of the interval.



D.H.#3 Report
Page 3.
Of the 277 feet core drilled, 253 feet of core was recovered for ¢ core
recovery of 91.4%.  Drilling wes carried on for 24 hours o day for 7 days a week.
Driller's marked wood blocks clong the length of the core show that they
had o pull rods 79 times for an average iength of core of 4 feet.  The core was
NX-size, or 2-1/8 inch diameter.
The total length of core was placed in core boxes.. There cre 18 core

boxes together with the acid test tube stored at the same location as the core boxes

from the first two drill holes.
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Drilleris Marked Lengtin Driller’s Marked Leng
Woodblocks oi core - Woodblocks of co
1327 Bedrock 356-6" 2-6"
134 2 358 1-6"
134 2 Not marked -
137 i 370 ‘ -
140 < - 373 3
142 1 375-6" 2=-6"
144 % 377-64 . 2
147 1 3G0-56" 3
148-6Y 1-6v 384 3-6"
151 2-o6" 386 2
15% 3 3G60-4% 4-44
125 1 393 2-6"
183 3 396-6% 3-56%
163 2 400 351
Tricone drilled from 1657-246° 402-6% 2-6"
231 ' 5 404 1-61
253 2 207 3
255-61 2-6™ 411 =
259 3-6" 415 4
Not marked - 417-6% 2-6"
262 - 423 5-6
Not marked - 425 2
2567 - 427 2
272-6m 5-56% 430 3
2145 3-6" 431 1
279-6" 2-6% 436-6" 5-6"
284-4% 5 440 3-6"
286 1-6% 444 4
289-56" 3-6" 445-464 2-6M
294 4-4 454 7-6%
268-4" 4- 6% 457 3
303 4-61 461 4
307-6" 4-69 465-6" 4~ 6"
312 4-5u 471 5-6'
316 4 4893 9
3z21-g" 5-6% 490 10
3z 3-6" M2
32 2 :
23‘;_’|| 4_6:: . 7?/,?""/‘{‘{;
334 2-6% 4 ’,a;v./w.:"x:'/aufé-
338 4
o 5
37 4 '
321 4
35% 3
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DRILL HOLE

NO. 4

Drill Number:

Location:

Starting Date:
Completion Date:

Angle of Hole:
Thickness of Mantle:
Dip of Strata:

Total Depth of Hole:
Percent Core Recovery:
Number of Core Pulls:
Average Length of Core per Pull:
Number of Core Boxes:
Coal Seams Encountered:

Two

950 feet downgrade and west of D, H.#7
November 17, 1963
December 9, 1963

67 degrees off horizontal
110 feet

Variable (see Field Report)
444 feet

98,8 (driller's measurements)
101

3.3 feet

23

None

A report giving conclusions drawn from examination of core chips from
112 to 137 foot depth and from 151 to 235 foot depth in this hole is Included at

the end of this Drill Hole No., 4 report.




FIELD REPORT

DRILL HOLE NO. 4
By
Melvin E, Hinkle
John T. Boyd & Associates

The drill and equipment from Drill Hole No. 2 were moved down the
pipeline to Drill Hole No. 4 location, a horizontal distance of 1900 feet from
Drill Hole No. 2 location.  The move was made on November 14, 1943.

It required 3-1/2 days to move and set up the drill,

Drill Hole No. 4 was located on the pipeline right of way.  The angle
of the hole was to be set at 65 degrees, but after the drill crews had the driil
set up over the hole, it was found that a skid, or ¢ foundation sill, would be in
line with the drill rods, so the drill head was lowered to an angle of 67 degrees.
The 65 degree angle was decided upon from the information gained from Drill
Hole No. 2 which indicated the sirata was dipping ot an angle around 25 degrees.

The drill was supplied with water by the same Alberta Natural Gas Company
equipment and operators used on Drill Hole No, 2. Water was hauled from
Michel Creek up the pipeline over a horizontal distance of about 2400 feet.

This method of water supply wos carried on until around November 28 when a sump
was dug with the Alberta Natural Gas Company's bulldozer and water being made
by the drill hole was saved for use as drill water.

Actual drilling got started by the afterncon shift on November 17.  Over-
burden consisting of boulders and clay was encountered to o depth of 110 feet, or
for a vertical depth of 101.25 feet.

The hole was cased with 25 feet of 5-1/2" casing and 110 feet of N-size

casing to bedrock. At the end of drilling all casing was pulled except for 35

feet of N=casing and shoe which broke off and was lost.
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D.H.#4 Report
Page 2,

The hole started to make water ot around 189 feet at a measured rate of
about 7 galions per minute, and continued mcking the water fo the end of drIl[E'ng.
As mentioned above, this water eventually wes used as supply water for drilling.
The water was shut off at the end of drilling when the casing was lost in the hole
and the hole caved.

No coal was encountered in this hole.  The strata above 1645 feet of
depth consisted of non-calcarous gray, medium=-grained sandstones and black
shale,  The sirata below this depth consisted mainly of calcarecus, fine grain
sandsione.,

This drill hole was stopped ot @ depin of 444 feet when it wes observed
that from a depth of 260 feet the hole was being drilled nearly parallel with the
dip of the strata.  An acid dip fest at 430 feet showed that the hole boftomed
at an angle of 70 degrees from the horizontal.  One~half the depth of the hole
was accepted to be on an angle of 67 degrees and the bottom half on an angle of
70 degrees.

Many measurements were made of the angle that the bedding plane was
off right angle to the core where core pieces showed a plain bedding.  These
angles varied to such a great degree cs to complicate the decision of the actual
dip of the strata when compared to the original decision of the angle to start the
hole as explained above.

Followling is & tcbulaticn of the various measured angles that the bedding

plane was off right angles fo the core ot different depths in the drill hole.



D.H.#4 Report

Page 3.
(Feet) Angle off
Depth in Right Angle Lesser Greater
Drill Hole to Core Angle of Dip Angle of Dip
119 28 5 51
128 38 15 81
185 22 1 45
211 23 0 46
254 27 | 4]
265 40 20 60
291 52 32 72
325 62 42 82
345 65 45 85
345-376 90 70 70
392 60 40 80
407-430 90 70 70
433 65 45 85

Not much tfrouble was encountered in drilling this hole.  The chief items
of lost drilling time were due to a snowstorm and drill breckdowns.  Following

is a tabulation of the major items encountered in drilling.

Percent '

Man Drilling

Hours Time
Moving and setting up drill 122 12.0
Lost drilling due to snowstorm 52 5.0
Drill breckdowns 120 11.7
No water supply for drill 44 4.3
Actual drilling 630 61.5
Pulling rods and tearing down 57 5.5

7025 100.0

Drilling was carried on 24 hours per day for 7 days per week.  The hole
was completed on December 9 covering a total drilling fime of 26 days.
No correlation can be made between the strata cut in this hole with that

cut in Drill Hole No. 2.

Total length of cores placed in core boxes was 334 feet with 330 feet of
core recovered for an overall core recovery of 98.8%.  There are 23 core boxes

together with the acid test dip tube stored at the same location as the other core

boxes.
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Driller's

Woodblocks

110" - Bedrock

112¢
1138
1161
118'-9"
124!
128¢
Missed

Cannot Read

139¢
142°
146°7
14G!
152°%
155!
1617
1657
169"
171t
1741
177"
179"
182¢
1841
187!
195¢
1996 .
205t
210*
213t
216"
221°¢

Not Marked
Not Marked
Not Marked

233}
239!
242}
246¢
254t
256!

Cannot Read

263"

2647
271!

CORE RUNS IN D.H. #4

Length of
Core

2!
l!
3!
2’.'9[[
5‘3”
4I

3!
4!
33
31
3!
6t
4!
4!
2!
3!

"3:6u

23
2!6:!

*

Drillerts Woodblocks

27416
278

: 279t_6u‘

281%-6"
283t
Missed
289¢
291%
295!
296°
301:
305!
3077
313"t
315%
3191
3231_6!!
325!
327¢
330¢
332!
335%-6%
338¢
34]1-p4
3445-6%
348!
3537
3557

Not Marked
Not Marked
Not Marked
$364%-6"

3681-6%
371°
378*%
382¢
384!
386"
390°
3G2¢
396!
400°
404}_6n
4055
407t-6"

Length of

Core ~

3:6uh
3t6u
1!6u-

t,Z‘

1:6”

2!
41
12
;%
41‘
2!
47
ZI
4!
416"
1161
2!
31
2!
3!6u
2t6u
31eH
1:
3164

211G
rii
43
2‘!
2!
at

21
41

41
41‘6!!
0:6n
2164 .

{..2
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Core Runs in D,H. #4 - Con't, ' Page 2

Drillerts
Woodblocks

4171
414!
417:611
419¢
4221
424°
4281
43116"
43316
438!
440°¢
444%
L/
101 Pulls -

3.3 v pri puois

e

Length of
Core

L4
3I

316" -
1160 )

3T

2:

4t .

3:6:1

21

Ry AL

2!

ZI



O

There cre 2 distinct sandstone units in #4 and
M
HaY

The top unit in well #4 iz from 112% (First core
chip) to 137%., It is predominantly brown-gray moedium grained
zad mediwm sorted, s2lt and pepner, quariz, biack and white
¢hert, avrglllite, trace green minerux partly nyritic. The
matrix is argillaceous, siliccous. Im well #6 the First unit
s very much like the First uait in well #4, it covers interval
3037 (firsy eovechip) throuzh 312%., 335% appears to be a
radation to unit 2, it is beconing dolomitic and decreasing
in grain size. o

The second unin in well #4&, From 151' to 2357
(Jast chip), is gray-browvn, fine grained, medium Lo poor
2d at top becomiag madiuvn sovied molnx Jown in the sectien,

:1

lighs browan, boown and traca
1ite Iragments, golomite fragments,
leceous and dolonite cement.

s
¢ And pepper, quaTiz, eanv
black and white, trace ars
econming silty in ploces, ary

In well no & there is & wmore gradational change
frem vnit I to wmait II. Uait IY covers 335° through 443! and
is very simular to uwait II in well #4,

The differcnce between the two units isg

I The cementation in unit I is 9_11ccous,
in unit T2 it is dolomitic
I1 Unit I is pradeainantly madium grained,
unit IV is fine to vary fine graiaed, except
for 335% oad 343' in unit & which appears

‘o to be & gradaticn to-unit 2

1T Argiliite content in unit I is greater
.than in uait II co
IV Chert in unit I is mostly black, with
trace ¢f black and wh

There does not appear to be any sharp contact
betueen the two units in the core chips examined.

In well #2 260' and 269° are very similar to
uait #2; in well no 4 and no 6, 533! is mor

CANADIAN STRATIGRAPHIC SERVICE LTD.

e
SIEBOLD MACHIELSE ’



DRILL HOLE

NO. 5

Driil Number:

Location:

Starting Date:

Completion Date:

Angle of Hole:

Thickness of Mantle:

Dip of Strate:

Tota! Depth of Hole:

Percent Core Recovery:

Number of Core Pulls: _
Avercge length of Core per Pull:
Number of Core Boxes:

Coal Seams Encountered:

¥

One

9700 feet south of Drill Hole No., 3
November 8, 19463
December 11, 1963

70 degrees off horizontal
133 feet

Varicble (see Field Report)
264 feet

88.5

44

3 feet

9

None



FIELD REPORT

DRILL HOLE NO, 5
By
o Melvin E. Hinkle
John T, Boyd & Associates

The drill and equipment from Drill Hole No. 3 were moved fo the site
of Drill Hole No. 5« hori;zontal distance of 9600 feet, 1.82 miles, south
along the pipeline on November 25, 1963,. by Alberta Natural Gas Company
heavy equipment and operators. It required three days to move and set up the
drill ready for drilling.

Water was supplied for the drill by pumping from Michel Creek through
pipé laid by the drill crews a distance of about 200 feet,

Drilling started on November 28.  Overburden consisting of boulders
and Iclay was found to a depth of 133 feet.  The hole was drilled at an angle of
70 degrees to i'he horizontal and .in a due east dix_’ecﬁon. The vertical depth of
the overburden was 125 feet.

The initial 55 feet of bedrock consisted of caleareous dark gray to black
shales.  Drilling confir;ue& to a depth of 244 feet through calcareous sirata,
then drilling wcs‘stopped‘. No cool was found,  The drill hole was completed
on December 11, 1963, f;of a total of 15 drilling days.

At o depfh.ro? 209 ft. 6 in. a fault zone was encountered as evidenced by
alternating beds of loose sand or pulverized shale and finely broken sandstone and

shale passed through to a depth of 258 feet.  This zone was called “gouge"

material. At 257 feet it was decided to cement the hole as drilling was becoming

difficult due to caving material and sticking rods and it was not known how much

deeper the hole would have to be drilled to get through the "souge" material.

4

The hole was cemented back to 210 feet,



N

D.H.#5 Report
Page 2,

The hole was drilled with NX equipment giving a 2-1/8" diameter core.
The hole was cased with 20 feet of 5-1/2" casing and 130 feet of H-size casing
to bedrock. = All casing was removed Trom e hole at the end of the drilling.

An acid dip test was made at a depth of 260 feet and the etched line on
the tube showed that the hole s;tayed on i-hé 70 degree ;:ngle.

A number of bedding plane readings were taken to show the angle that
the bedding plane made to a right angle across .the core. These angles varied
considerably as shown by the following tabulation of the angles measured at

various depths:

Depth in Angle off
Drili Hole Right Angle Lesser Creater
(Feet) .to Core Angle of Dip Angle of Dip
140 35 15 55
142-155 - 10 10 30
155-162 At rt.angle to core 20 20
182 32 12 52
253 32 12 52

The chief trouble encountered in drilling this hole was due to weather
conditions, - cold, light snow and overnight freezing.  Below is a tabulation

of the major items of operation in drilling this hole.

¥ Percent

Man "~ Drilling
Hours Time
Moving and setting up drill 121 16
Drill breckdowns > e 10
Cementing hole and drilling same 69 9
Actual drilling 454 59
Pulling casing and tearing down i _ 6
763 100

A total of 131 feet of rock strate and "gouge” material was cored and

116 feet of core recovered for a core recovery, of 88.5%.




D.H.#5 Report
Page 3.

Driller’s marked wood blocks along the length of the core show that
they had to pull rods 44 times for an average length of core of 3 feet.

The total length of core was placed in core boxes.  There are 9 core
boxes which, along with the acid dip tube, are stored at the same location as

the core boxes from the first four drill holes.
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ERIE BRIMPRCSS DI 1 Deecember 12, 1263
By Nerman Boyse
Alberte Natural Gas Company -
ITmtorvel oot Daserintion ’
155-132 2t aud aud send
132-197 654 Shale, klock corbonaceous - {raciures in a set

a

- B 3 Y LT N T - -

patiern alony bedding plange. Vaicr like perpend
- ‘ fad

izular to core to o deontia of '

-l o P P, ~ o = - S o S
2xig, Shole -~ calecarcous 178-18+4 - banded fine
erained zd. ctone and calcite infiliing with shale -
ox Pe ik e DO aicliel 103 13 FTH lui e

h]
p)

B proacuing fault

entrerncly crushed ncar base - ay
' acne = nas coal like colering and finish

167-253 : 561

Loadsione, browa, iine graingd - iaterbedded with

bloek shale, rnud and cand - sandsione has fzir to
pooxr reaction with HCL - czleite weathors a chalky

il P s S .
walte - shale reactis with =2CL. Also mpud.

I : e
253-264 . Gt ..~_"J.u.,‘;0'.:,,, browe, fine grained, very fincly
i 19° - 139 t5 core
reacy vitreous coal appearance
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DRILL HOLE

NO. 4

Drilt Number:
Location:

Starting Date:
Completion Date:
Angle of Hole:
Thickness of Mantle:
Dip of Strata:

Total Depth of Hole:

Two
1900 fi. downgrade~west and 1300 ft.
south of Drill Hole No. 4

" December 4, 1963

January. 26, 1964

90 degrees off horizontal (vertical)
95 feet

Variable {see Field Report)

445 feet 4 inches

Percent Core Recovery: 85.2
Number of Core Pulis: 106
Average Length of Core per Pulil: 3-1/4 feet
Number of Core Boxes: 20
Coal Seams Encountered:
Hole Core
Interval Thickness Remarks
1550 to 155'~6" o6 Coal or bituminous black shale
2951-4" o 298'-0O" 24" Pulverized coal and shale

The analysis shows 25.7% ash for the 2'~6" coal seam.  This seam is not
of minedble thickness.  Analyses for a section of the drill hole from 97 feet
through 125 feet show the ash confent to vary from 57,6% to 82.9%. The
analyses reports are inclided at the end of this Drill Hole No. 6 report.

Also included at the end of this report are conclusions drown from exam=-
inafion of core chips from this hole.
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FIELD REPORT

DRILL HOLE NO, 6
By
Sy Melvin E. Hirnkle
John T. Boyd & Associates

The drill that completed Drill Hole No. 4 was moved downhill’ to the

site of Drill Hole No. é on December 11, 1963, a horizontal distance along the

r

pipeline of 2300 feet. The c?ri-ll and equipment were moved by Alberta Natural
Gas Company‘s heavy equipmlenil' and personnel.  The drill was set up to supply
its own water by piping from Michel Creek. The hole was drilled vertically.
Considercble trouble was met in drilling this hole.

" The drill hole was started through overburden on December 14.  Over-
burden consisting of boulders and clay was found to @ vertical depth of 95 feet,
at which depth the driller felt he was in “bedrock™.  The driilers ran into
difficulty in drilling through the overburden when at 52 ft. & in. they lost @
3-7/8" fricone bi‘il' and were unable fo fish it out of .fhe hole. |t was decided
to aftempt to push the bit to the side with casing rather than start a new hole.

The hole was cased with 20 feet of 5-1/2" pipe and to 47 feet with H-

"casing, af which depth the drillers could not hammer the cesing past the lost

bit. The drillers tri.ed i’o‘ d}f[i past 52 feet with cn_N-_g;arbide‘ bit and got to
55 feet when the ccriﬁ:fde bit broke off and was lost. 'l:hey went down with a
3-7/8" tricone bit, knocked the lost carbide bit fo the side, and drilled to 58
feet. It was then decided to put downd smailer caa_i(rig, NX size, to get past the
52 foot depth; but could not get below 53 feet. However, they were able to
drill the hole to a depth of 95 feet with the 3-7/8" tricone.  They put down

H-rods and drove them to 65 feet, then were successful in driving the NX casing,
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D.H.#6 Report
Page 2,
which telescoped the H-rods, fo 72.5 feet, thereby pushing the fricone bit to the
side. It required 7 drilling shifts, or 3-1/2 days, to get the casing past the 52
foot depth.  During this time, the hole had been drilled through the overburden
so it required only one more shift fo drive the casing fo 95 feet., Also, during
this peried, the drill crews had trouble due to freezing we;:ther with the suction
hose to their supply pump freez.i‘né many times which necessitated changing and
thawing ou-i' the water supply hose several times.
The hole was started In bedrock using clear wafer with the N-size, wire~
line type of core barrel.  The first 33 feet of bedrock, to 128 foot depth, con-
sisted of fine sand and pulverized black shale which could not be recovered os a
con.e in the core barrel; the fine material kept washing away so that the material
placed in core boxes was collected sludge samples.  The N-casing was driven |
to a depth of 120 feet. | ‘
The above type of material slowed drilling considerably, requiring 5 drill ;
shifts, 40 drill hours, to drill 33 feet.  During this period of drilling freezing
weather causing suction and supply hose lines to freeze again siowed the drilling.
- Driiling wes s;h-ut down for the Christmas holidays from January 22, 1963,
to January 4, 1964, w?;en drilling was again .resumed.‘ ;
Dritling for the next 70 feet, to 198 foot de;?th, proceeded with actual
core recovery. It required 5 drill shifts to recover ‘Ii'f}iis 70 feet, as compared to
the above. The strata fo the 198 foot depth was logged as gray to black shale

and grgy mudstone.  The strata was found to be in a very broken fractured and ' .

pulverized condition which slowed drilling considercbly.  in fact, only one
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small piece of core-in the 198 feet of drilling showed a bedding piane that could
be measured; it gave an angle of 30 degrees off right angle to the core. At 188’
foot depth the N-~wire line rods became stuck and two 10 foot lengths broke off.
These were fished out of the hole.

The drillers spent the ;"zelxi' six shiﬁs,. or 46 dril!iz::g hours, trying to get
back dow_n to the 198 foot de'p’r?;. The hole kept caving somewhere below the N-
casing at 120 feet.  The drillers clternately pu.l led rods when they became stuck,
or mud cut off return circulation, .and washed out the hole.  The use of mud wes
tried but failed to stop the caving.

It was finally decided to cement the hole.  Five bags of quick-setting
cement were used and the hole cemented back fo 114 feet.  The cement was
permitted to stand for 10 hours when drilling out the cement was started.  The
cement was drill.e.d to 136 feet when it was found that the cement hod not set
completely.  The hole was recemented back to 80 feet, using three bags of cement.

The cement was allowed to set for 18 hours when drilling was resumed.  The

" cement was able to be drilled out but when the drillers attempted fo put the wire-

line rods down, tht;y wou‘idlgo only to 140 feet, then opiy to 134 feet, and,
finally, ofter repeai';d operations of pulling rods and c"ieoning out the hole with
a steelite bit, they were able to get to 196 feet. It was decided that the cement-
ing of the hole failed and the hole was still cavingf.‘ The NX-casing was driven
from 117 feet to 128 feet and could not be hammered deeper.

The above cementing of the hole and drilling out the cement required 11

drill shifts, or 86 drill hours.
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The boftom of the hole was now at 203 feet,  If wos decided that to con-
tinue drilling deeper fo under-ream or enlarge the hole and drop the N-casing to
the bottom. "An N-size under-reamer was ordered from Boyle Brothers Drilling
Company in Vancouver.  The only successful method by which the hole could be
cleaned out to get the under-reamer to the b;affom of the —ho!e was by the use of
reverse circulation, which toc?k i‘hree shifts.  The hole was under-reamed from
132 to 202 feet and NX casing driven to 161 feet, then could not be driven deeper.
This operation required 4 drill shifts, or 32 drilling hours.

"It was decided that fo continue drilling the hole would have to be cased
with BX=-size casing and the hole finished with a BX -size core about 1-7/8" in
dicllmetér. The BX-rods and core barrel were ordered and sent out from Vancouver.
This was not the wire-line type of drilling.  The BX-casing was run to 200 feet,

The first 27 feet of drilling with B-equipmenli' to a depth of 230 feet, was
in bud and finely broken and pulverized gray shale.  No core recovery was made
in this interval and the material placed in core boxes was again collected sludge.

At 204 feet, 30 feet of B-rods and core barrel broke off and before they
could be fished out of the i;:o'le all BX-casing hed to be_}gu!led.' To drill this
27 feet of hole, from -:2I{)3 to 230 feet, required 9 drill sf;iffs, or 73 drill hours.

The hole was finally drilled to a depth of 445 feet 4 inches and completed

R ¢

on January 26, 1964, .

Two coal seams were encountered, one 6" thick at 155 feet and the other
2 ft. & in. of pulverized coal with a 40% recovery at around 296 foot depth.

An acid dip test mode at the bottom of the hole showed that it finished

at an angle of 87 degrees.
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Page 5.

Below is'a tabulation of readings taken at various depihs fo show the

angle that the bedding plane of the siratc made to right angle fo the core.

Angle off

Depth . Right Angle

(Feet) to Core Angle of Dip
181.5 | 30 30
236 ' 32 32
240 , 24 24
256 28 ' 28
268 ~ 28 28
283 40 40
314 R 35 35
348 | 30 30
372 30 30
421 | 18 18
432 15 15
435 _ 28 28

A tabulation of the major items of operation in drilling follows:

Percent
Man Drilling
Hours Time
Moving and setting up drill 130 8
Drill breakdowns - 49 3
Cemenfing hole and drilling same 166 10
Preparation for Christmas holidays - 40 3
Actual drilling = - 1131 71
Pulling casing and tearing down 76 5
1592 , 100

A total of 350 feet of sirata was core drilled with 298 feet of core recovered
for a core recovery of 85,2%.  Driller's marked wood blocks along the length of
the core show that they had to pull the drill rods 106 témes for an average length of

core of 3-1/4 feet.

All of the recovered cores were placed in core boxes.  There are 20 core

boxes together with the acid dip tube stored at the same location as the first five

drill holes.
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By Norman Boyse
Alberta Natural Gas Company
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CORE RUNS IN D. H. #b

Driller®s marked Length of Driller's marked Length of
Woodblocks Core Woodblocks Core
95! Taken as bedrock ’ 2282 33
971t 2t 230 pA
10« 7 232 2
106 2 - 235 3
110 4 237 2
11 2 242 5
114 2 247 5
115 1 252-6" 5-6"
117 2 257-6" 5
119 2 260 2-6"
121 2 264-9% 4-9v
123 2 268 3-3"
125 2 272 4
127 2 274 2
Not marked - 278 4
131 - 283 5
135 4 288 5
140 5 293 5
147 7 298 5
150 3 303 5
155 5 308 5
157 2 311-6" 3-6¢
162 5 315 3-6%
166 4 316 1
168~6" 2-6" 3i9 3
171 2-6" 321 2
177 6 L 324 3
179 2 326 2
181 2 329-6% 3-6"
184 =3 334 4-6"
188 4 . 336-4% 2-4"
189-7" 171 339-10" 3-6"
191 ’ 1-5% - 340-10" 1
193-8" 2-8" 346 5-21
195-6" _ i-10% ' 348-8% 2-84
198 2-6" 353 4-3¢
201 2=64 357-6" 4,,6::
- 203 Z 362-4% ' 4-10%
204 1 364 ' 1- 8
205 H 365 1
206 3 368-6" 3-60
212 4 373-6" 5
215 3 378-6" . 5
219 4 382-6" 4
222 3 387 461
225 3 391 4
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Core runs in D.H, #6 - con't

Drillerts marked
Woodbloclks

393-10"
398-6"
203-4"
408

£13
417-10"
422

427

432

435

436

437

439 .
440- 64
445-4"

END
106 pulls

B T ANLPEZ plbl

Len gth of
Core

2-10"
4_81]
4-10%
£agy
5
4-10%
4o
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Thae lollowing are the analyses of samzles of coal submitied by .

AN. Zoyse, Alberia Neiural Ges Comzany
303 Naturel Ces Building, 120 Sixita Avenue S.W.
Calgary, Albert

Vour Sesignaiion Hole 76 (112-114) Hole #6 (114-115)

e Wl 1 e
QLD DSOS LaLanl

Laboraiery Samanle Nou ‘ £09-64 4£10-%4

'

As Zeceived Dry As Dleceived Dry

:-:u:...u-..\.. ?’b - 6 - .6 -

Ash % 777 78,2 83.3 82.8
VolaillaMatter % 0.2 i0.3 6.8 8.9
Tivzd Carbon A 1.3 11. 7.3 7.3

Suue % _ .
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—\\ Zoyse, Libarte Nejural Ges Company

503 Nereal Ges 3uilging, 140 Sixth Avenue S.W.
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' .- . 5, .
Vour Designation: Hofe 74 {115-117) Hele 78 (117-119)
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Posorawory Sample Nou 41144 . 412-84

ZsReceived  Diy As Received  Diy
RO ST e Do 5 - S -
ALl Yo 73.0 75 .4 83.¢8 892.1
VelnsileMatter % 12.5 12.6 7.7 7.8
™aed Cavbon % 12.0 12.0 3.2 3.1
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Calorific Value, 3.iu. per lb.
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AN, Zoyse, Alzerta Neturcl Geos Compeny
503 Nefusel Ges Suilcing, 140 Sixth Avenue S.W.
Calgery, Alberic

Vour Designation: . Hoie 76 {119-121) Hole 74 (121-123)

Date Somanle Token: .
Laberalery Sample Nou: £13-64 41454

As Zgceived Dry As Received Dry
‘\ u-SL“-\.- % } 9.?.. - .7 -
Ash % 74,9 75.8 76.4 77.0
Volat.:o\_.‘m.. : % 10.8 10.9 9¢6 9.7
Tixec Carbon ) 13.1 13,3 13.3 13.3

Suliur %%
Calorific Value, B.tul per 1b.
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COXC’"SLC\Q DRAWN FRCOM CRAMINATICON OF

CORE CHIPS IN WELL £2, 74, #6

e 2 Zistinct sandstone units in #4 aun

ehin) to 137'. It is predomimant spray madium grained
and medium sorted, salt and nepver, quartz, black and white
chort, avgillite, trace green mineral partly pyritie. The
matvix is argiilacecus, siliconus. In well #56 the First uai

“s very much like the First enit in well #4, it covers interval
'303% (First corechip) throuzh 312%. 235° appears to be 2
gradation to unit 2, it is bvecoming dolomitic and decreasing
in grain size. o

The second uni
(laet chip), is gray-browa, 2
t ton becoming medium so
&pper, quartz, cherd
ad white, Lrace argl
ilty in plzces, 2

in well #4, From 1517 to 235!
ne groined, medium to noor
d going dowm in the section,

e
g
£} L)
or i
w

-
[
3

2

et

brovn, browa and rrace
Ce Iragmenis, dolomite fragments,
aceocus and dolomite cement.

v ri

1
i

b
a

i

]

03 43
Lan i 30 W
yeL s

Bl

econing s

In well no 6 zheve is z move ~radational change
from unit I to'uait II. Unit II covers 335% through 4437 and
is very simular to unit II in well #4.

The difference between the two units isg
I The wentation in unitc I is siliceous
Lo uaic it is-doleomitcic
IT Unit is prodominantly moedium grained,
unit U1 s fine Lo very fine grained, ;xcept
for 335% aad 343° in unit § which 2ppears
' totbe & gradation to unie 2

te content in uanit I is greater
I

nounit I is mostly black, with

(8l
H
4
0
1]
O
Fty
0‘
H ’J.
|
[¢]
Foal
]
)
4]
5
o
[l
rr
fa
L]

. Thare does not appear to be any sharp contact
between the two units in the core ¢hips examined.

In well #2 280° and 289° are very similar to
uait #2,~in well no & and no 6, 533! is more similar to unit 1.

CANADIAN STRATIGRAPHIC SERVICE LTD.

SIZBOLD MACHIZLSE ' -

N ” -



DRILL HOLE

NO, 7

Drill Number:

Locaticon:

Starting Date:

Completion Date:

Angle of Hole:

Thickness of Mantle:

Dip of Strota:

Total Depth of Hole:

Percent Core Recovery:
Number of Core Pulls: .
Average Length of Core per Puyll:
Number of Core Boxes:

Coal Seams Encountered:

Hole Core
Interval ' Thickness
176'=0" to 179'-10% , 2'-8" coal
0'~4" shale
(@) 7:-0" codl
1871-8" to 190'=0" 17-4" coal
o ii-0" mud
(b) 2'=1" coal
3311-6" to 3441-6"" 4'-0" coal
1-6" shale
- 2'-0" coal
1'-4" shale
450" coal
3041-2" to 3941-6. . 11-4®
398'-9" to 400'-0" jr-3"
481'-6" to 488'-0"S) 616"

Two
1000 ft. downgrade and west of D.H.#2

January 31, 1964

February 14, 1964

90 degrees off horizontal (vertical)
46 feet

Variable {see Field Report}

505 feet

88.9

140

3.28 feet

24

Remarks

Coal finely pulverized.
Drive tube sample -~ 80% rec.

Coal finely pulverized.
Drive tube sample - 100% rec.

Coal broken; solid pieces with
shale finely pulverized.
25% rec.

Coal broken, solid pieces; 100% rec.
Coal broken, solid pieces; 100% rec.
Coal broken and pulverized with

7" shate band.

{0} Seam of mineable thickness which included 1 foot of mud. The mud plus the top
bench of 37.3% ash eliminates this seam as being merchantable.

(b) The full seam shows 13 feet which includes 3 feet of shale band. The bp and middle
benches of coal are high ash, 19 to 22%, the lower bench of coal showing 15.0%
ash with a 5-1/2 F.S. 1. which shows coking characteristics. The seam could be
mined together and rough cleaned as a low grade steam coal. (See Coal Seam “B”

below)

(c) The coal seam is high ash without the 7 inch shale band (29.0 to 35.0%). This
coal would not make a steam coal unless it could be mechanically cleaned.

The analyses reports are included at the end of this Drill Hole No. 7 report,



FIELD REPORT

DRILL HOLE NO. 7
By
a Melvin E. Hinkle
John T. Boyd & Associates

The drill from Completed Drill Hole No. é was moved uphill aiong the
pipeline on Jonuary 28, ]§64, a horizontal distance of approximately 4100 feet
to the site of Drili Hole No. 7 which was located about halfway between com-
pleted Drill Holes No. 2 and No, 4.  The drill and equipment were moved by
Alberta Natural Gas Company's heavy equipment and personnel.  Water was
supplied to the drill in a 500 gallon tank attached to a flat-bottom truck, filled
at Alber?a Natural Gas Company’s pumping station and hauled to the drill.

The truck, water tank and two truck drivers for two-shift hauling were supplied
by Alberm Natural Gas Company.

The hole was drilled vertically.  Drilling started on January 31.
Overburden consfsting mostly of clay was found to a depth of 46 feet.  The
rock strata, to a final depth of 505 feet, consisted of shales, sandstones and coal
seams which were found .i'o be in a broken, fractured and pulverized condition.

More coa} seams lwere encountered in this hole than in any of the previous

six holes drilled. The coal seams were as follows:

: Measured Calculated

Depth to Seam Thick. Dip of Sirato True Thick.
Bottom of Seam As Cut (Degree) of Coal Seam

1791-10" 3-10% 32 33"
190'- 9% 415" 32 3.9
344~ 4" 13'- O* 12 i2t-8"
395t~ 6" 13- 4" - -
4001_ 0!1 1:_ 31! -

488'- 0" i & 17 6'-2.5"



D.H.#7 Repori'l'
Page 2.

The drill hole was stopped at 505 foot depth on February 14, 1964, An
acid dip test was made at o depth of 504 feet and the result showed the hole ended
at an angle of 88 degrees, or 2 degrees off vertical.

A number of bedding plane readings were taken to show the angle that the
bedding plane mede to @ righ?'angle across the core, ' These angles varied con-

siderably as shown by the following tabulation of the angles measured at various

depths.

Angle off
Depth Right Angle
" (Feet) to Core Angle of Dip

60-63 - Bedding paraliel to core 90
65 55 55
74 &0 60
106 50 50
128 30 30
152 . 36 30
171 ‘ 32 32
237 16 16
274 22 22
3756 8 8
478 C 17 17
504 20 20

Following.is a list of the major items of operation in drilling this hole:

Percent
Man "~ Drilling
Hours Time
Moving and setting up drill 144 15
Reaming hole for casing 112 12
Actual drilling 576
Pulling casing, fearing down
and loading truck _104 i
936 100

A total of 458 feet of rock strata was drilled by coring with 407 feet of

core recovered for a core recovery of 88.9%.



D.H.#7 Report
Page 3.

The total length of core was placed in core boxes.  Driller's marked wood
blocks along the length of the core show that they had to pull rods 140 times for
an average length of core of 3.28 feet.

There are 24 core boxes for this hole, together with the acid dip tube,

stored at the same location as the core boxes for the other six holes.
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CORE RUNS IN D H. #7

(Drilled comple

Drilieris Length
Marked of
Wooablocks Core
47 on bedrock
48 11
,_:._85611 0561!
>itzn 2ign
526" 1iam
556" 3on
5816:: 2:0;1
617 26"
631 21
b4t it
66!611 216“
6816% S 2t
?i: 2:6!:
734 2t
751 2!
77t T
79: 2I
g2: 3t
L4141 pATAL
871 216n
90! 3‘.'
951 5T
102t 73
106" 4t
110° 41
1128 21
115411 I
120! 476
123F 3t
1301 71
132+ 2164
133110 gr7n
138¢ 41110
l&4ign A
149:5!! 4-18"
13616 7rTLm
1637 bioh
15656%6" 361
168¢ 116
1718 3t

S 173F 23

176° 3+
1801 &i
1524 2144

4L

[

1y with NX Wire~line}

Driller’s Length Driller's Length
Marked of marked of
VWoodblocks Core Woodblocks Core
1887 38 311¢ 47
187:8” 1ig 312710% 1i10n0
1891 it4n 3187 yAL
190° 1t 321t4w 3144
193¢ 3t 331° PAL SN
1958 21 337t 57
1971 2 34016 3ign
201° 41 344169 4t
20616 3160 3461 176"
208" 2t 349t 31
21418“ 6:2“ 351: 21
2201 Stan 355114¥ 4144
225°¢ 5° 35660 1z
S22513 33 3587 1760
2337 Gign 3601100 21100
238" 5t 365° 4izn

. 240140 2IAn 370130 i3
2460 384 380¢ gIgn
24G14H 3i4n 38461 4t
252544 : 387 216"
258° 5ign 391¢ 41
2607 2! 396° 51
2654y Siav 4p1t ht

T 270° 41gn 4081T 7!
272¢ _Zi 411¢ 3t

T p7AL L21 41340 241
‘2?535“ IR 415121 118
27702 1ron 4198¢ 4ipH
278" origv 4241 4tatt
2791 1 428% 41
2807 it 4331 51
280193 Qign 438t 51
2821 113 4431 513
28315 1164 4481 5t
296! b6 4491 1f
291° 1t 452¢t 31
29216 1160 457144 361
293t ore £61%8" 4t
29360 gré 45454 24100
295% 1160 4661 118"
296! 1! 470381 414
298!6{1 2!.6“ 4758 4:6”
20010 1:6“ 476:6|| l!éll
305! 5T 481160 41
306: 11 4861: 41:61:
307¢ 11



Drilierls Length
Marked of
Waodblocks Core
£881 21

4517 31

<95t 51

500! 41

5051 5t

140 Pulls - 3.28 Av. Core Length PIR Ul

3
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The zone along the pipéline right.g
a T
is bounded on the east by the so=called SR

inte the Michel Va“ey then south for 16';,_' -

line distance of 24,000 feet,

Boyles Brothers Drilling Comnany, Limited, of Vancouver, British

3
A
5
d

g Columbia, performed the diamond core drilling.  The size of the core from

g each hole was standard NX, approximately 2~1/8 inches in diameter.

j J. W, Woomer & Associates assigned Melvin E. Hinkle, a graduate

g mining engineer, as project engineer to observe the drilling.  His duties were ]
j to locate and set the direction of drill holes, verify logs of holes, approve E
:' ) daily drill reports and invoices.

The drilling program was set up to explore all of the sirata along the

pipeline right of way to a depth of 500 feet.
‘ Following this General Statement is a profile along the pipeilne
showing the location of the seven (7) drill holes.  Each drill hole is placed

in o separate section of this report with a record of all factual data available.

Respectfully submitted, w

JOHN T. BOYD & ASSOCIATES
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EXHIBIT PRESENTATION

-

=
This Exhlbit Section contains fj#e exhiblis.  They are,

Exhibit 1:

A proflle along the plpeline showing the location of the seven (7) holes

drilled.  Scale 1 Inch = 400 feet.

Exhibit 2:

East~West sections drawn through Drill Holes No. 1, No. 2 and No. 4,
located on Alberta Natural Gas Company's pipeline right of way.

The dril] holes show the angle of drilling; total depth of hole; depth and
description of the rock sirata penetrated; the ;neqsured angle the bedding planes'

strata were at right angle to the core at various depths; and the measured angle

of the hole as determined from acid tube dip tests.

Exhibit 3:

East-West section drawn through Drill Hole No. 3 on Alberta Natural
Gas Company's pipeline right of way.

The drill hole shows the angle of drilling; total depth of hole; depth

and description of the rock strata penetrated; and the measured angle at various

depths the bedding planes’ strata were at right angle to the core.
P p

Fxhibit A
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Exhibit 4:

East-West sectlons drawn through Drill Hole Nos. 5 and 4 located on
Alberta Natural Gas Company's pipellne right of way.

The drill holes show the angle of drilling; total depth of holes; depth
and description of the rock strata penetrated; measured angle the bedding planes’
strata were af right angle to core pileces taken af varlous depths; and the measured

angle of the hole as determlned from acid tube dlp tests.

Exhibit 5:
Section through Drill Hole No. 7.

This gives essentlally the same information as contained In Exhibit 4,
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@ analyses ol samples of cocl submitied by
AN, Boyse, Alberis Hatursl
503 Hatural Cas Duild ing,
Calgary, Albersa

The {ollowing are the

¥

Hole #0 (§7-2C4)

Your Dasignatica:
Dazte Sample Taken:
L

aboratory Sample Nou ' 405-44
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Moisture

N\

Asn
Volatiiadatear
Fived Casbon

[
\'B' e .g..\
»
O I W
|~
h
.
-3

. Sulfar %
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4062,
As Received -

16 had
83.% 63.5
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The following are
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The Zollowing are the analyses of samgples of coal submitted by .

AN, Boyse, Alberta Neiura! Gas Co-f,ccny
503 Natural Ges Building, 120 Sixih Avenue S.W.
Calgary, Alberia

*

Your Designation: | Hole 76 (112-114) | Hole 78 (114-115)

} meai-
Daie Sample Talken:

Laboratory Sample Nou ' . 409_-64 | - 4310=54

&s Received Dry As Raceived Dy

Molswure % ' .

é . &

Ash % “77.7 78.2 83.3
10.2 8

11.5 3

‘\1508
Ly 0 O

VolailleMatter. %
Paved Carbon %% .
Sullur % o .
Calorizic Value, Bt par 1b,

Dase: : Jenuery, 30, 1964, Sirned: L o o s
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Vour Designaticn:

Date Sample Takom:
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