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JOHN T. BOYD &ASSOCIATES 
J. W. WOOMER - SENIOR ASSOCIATE 

October 20, 1964 

Alberta Natural Gas 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 36inch gas pipeline right of way which traverses a coal-bearing 

formation owned by the Crow’s Nest Pass Coal Company, Limited. This 

coal-bearing formation Is located in the McGillivray Laop 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 tests 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, 



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 Vail ey then south for 16,700 feet, for a total horizontal pipe- 

line distance of 24,000 feet. 

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-l/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 stratq 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 sepamte section of this reportwith r~ record of all factual data available. 

Respectfully submitted, 

JOHN T, BOYD & ASSOCIATES 

By: 



DRILL HOLE NO. 1 

c 

Dril I Number: 
Location: 
Starting Date: 
Completion Date: 

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

Percent Core Recovery: 
Numb& of Core Pulls: 
Average Length of Core per Pull: 

Number of Core Boxes: 
Coal Seams Encountered: 

Hole 

Interval 

42*-O” to 43*-6” 
119’-0” to 125’-0” 

144’-0” to 145’-8” 
162’-0“ to 162’-8” 
486’-0” to 489’-0” 

One 
850 ft. downgrade west of Erickson Fault 
September 22, 1963 

October 21, 1963 
50° off horizontal * 

40 feet 

11’ or 69’ off horizonta I 
514 feet 
87.3 (driller’s measurements) 
120 

4 feet 
31 

Core 
Thickness 

1’4” 
6’4’ 

l*-8” 
0‘4” 

3’-0” 

Remarks 

Coal pulverized 
Coal.pulverized; 10% core 

recovery 
Coal pu iverized 
Coal pulverized 
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 ft., the immediate roof above 

the coal seam, show a recovery of 50% of black shale which was broken and 
pulverized . 



FIELD REPORT 

DRILL HOLE NO. 1 

BY 
Melvin E, Hinkle 

John T. Bovd &Associates 

The first drill and equipment for Drill Hole No. 1 was unloaded from 

the truck at McGiIIivray 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 to move the 

drill and equipment to the drill site and also supplied a rented 4000 gallon, 

trailer-type, water tank, a pump and two water supply tanks of 1000 gallon and 

500 gallon capacity as water supply equipment for the dril I. 

Some of the heavy equipment supplied by Al berta Natural Gas Company 

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 truck . 

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 strata dipped to the west at an angle of 

40 degrees from the horizontal and had a north-south strike. Therefore, Dril I 

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

or at right angles to both dip and strike. 



D. H.fl Report 
Page 2. 

I 

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 was 

hauled in the 4000 gallon tank from Michel Creek, where Alberta Natural Gas 

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 was installed and 1000 feet of 

rubber water hose was replaced by aluminum pipe. 

Overburden was tricone-dril led with mud to a depth of 40 feet. Coring 
l 

was then started using an NX core barrel giving a 2-l/8 inch diameter cgre. 

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 relation to 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 to the core 

for a dip of either 12 degrees or 72 degrees off horizontal. 

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 Dri Iling Company. 



D. H.fl Report 
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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. WI ling past the wedge started during the night of 

October 8, 7963. 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 dril I foreman (not pumped). After drilling out the 

cement and coring to a depth of 353 feet, the drill rods again stuck and had to be 

“drilled” back. Decided first cement job did not work and tried cementing again 

back to 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 at 42*-O” 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 true thickness 

of 5’3” for either 11 or 69 degree dip; another at 144’-0” to 145’-8” for a l’-8” 

thickness; one at 162*-O” to 162’-8” for an Or-8” thickness; and the last seam at 

486 to 489 feet for a 3’-0” thickness with a recovery of 25% and a true thickness 

of 2’-7” 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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Page 4. 

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 siltstones, 

dark gray to black shales and iumbo 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 dri I ler’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 time of 

30 days. 

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

percent of drilling time. 

Man 
Hours 

Percent 
Drilling 

Time 

Setting up drill 112 7 
Repair to Rubber Hose Line 64 4 
Lost time water supply 14 1 
Lost core barrel and wedging 80 5 
Cementing and drilling out 97 7 
Dril I breakdowns 217 13 
Actual drilling 1000 63 

1584 100 

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

overa I1 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 Eoyse 
Alberta Natural Gas Company 

rnzte ri2.l -, som2 very 

sPickensidir,g, core 

Interbedded grey sil’csfone arzd sl=,zIo, bzdly broken. 

(50-53’) 1 
< 

Rec. 2’ 

Shale , gzey, slightly silty, bzdly broken, carbozxceouc, slickensided. 

(53-57’). a Rec. 300’ 

C’?TlO L-II-C-BY, gxy, badly broken to pu& lverized, looks like coeP in part 
bat is not. Appears to be vertical frzcturing. 

511 Cl, * ,--ae, grey to black, pulverized 
33” Shale, grey, badly broke2, carbocaceous Fartinss zlocg nem 
vertical fracture plains. 



i‘ 

(73-S3’j Rec. 5’ 

(23-SS‘) zxc. 2’ 

s:11;?10 as above, bZOk2il down t0 rcktivzly fix piCCeG, Ozo lix?“rinze 
i 

oi co2.l. 
. 

(s&qo!) Rec. 4’ . 

S&le, gray, silty, broken, pho=;phatic stringers, facturcd. 

c“..,l ,--u-e, zzcy, silty, brokcz, oze good piece showing light grey 
si?y bedding which gives orientetion of core to bcddi:zg plane. 

(95 103') Rec. 2' 

Grcy silty shale as above, scattered ca:boraceous m2tcriai, 
slickemided, shale pulvel-ized in r;ezt. a 

-2- 
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GOTG LO2 - Coil’ . 

/-- 
‘L 
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,/- 
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(ISS- 197) Rec. 1: 

2’3” Broken grey d-de, evidence oi vertical frecturing. 

(202-205) Rec. 4’ 



jzrz-213) Rec. 1’ 



I  

-- 

c:cy siltstone 2s dove, pkosp~a5c stringcrc Zollowing 30th frzlcture ’ 

2~2 3edding p!accs. 

, 



. i. _ 

core Lo: - tS;2~L.. . 

h above. 

As a’oovc, minor intzrbcdding of fine grained s~ncist~n~. 



CGZS Lo<: - co::‘. , . . ” 

j32S-333) Rt2.C. I’ 

,-,bst~ne as above. c: ; 7 h 

(339-334) Rec. ,191’ 

Siltstone, as z’oove, argillaceous, iracturlng, 

(334-3373 Rec. 3’ 

Siltstone as a’oove, pulverized in part. 

Siitstone as above , T:radir=;= to silty shale, badly broken. 1- 

(339-343) Rec. 1’ 

Shale firey, Cnely pulvei-ized, ioi- the most part. 8 3 

(3&l-355) ,, .* Ret 1’8” 

Shale, prey, silty, badly broken. 

-8- 



Ccra Lo2 - cori’t.. . . 

Siitstoxx 2s z’oove. 

(35E-369) Rec. G” 
I 

SiitStGX as above. 

(365- 361) Rec. 2’ 

(367-3&9) B ec. .3’ 

Lost core, no indication of coal in c+” ulkqs during drilling. 

(369- 373’ 6”) Rec. 3’6” 

32.dly brOI<ezl grey argi!lacco*ds 
am.ounts of phosphatic streairs. 

I 
(373’6” _ 377’6”) Sec. 3’6” 

siltstone 2nd silty shale, minor 

C-rey to bizck, zrgilIzceocls siltstone and silty shalt, broken 
SoAxe carbonaceous partings. 

f377’6”-382) Xec 2’lt’ . 

i * i3” Siltstone 2nd shale as above. 
2 ‘r ” %&dstoce, brownish, ap?ezr s slightly czzbonacecus. 

-9- . 



6-e-y to bhck silty sha?e and argiliaceous siltstone, badly broken. 

if3” Shalt and siltstone 2s nbove, badly broken 
1’ XU~~S~OZ~, dark bro\ViI, carbonaceous. 

(r^374w6"} - Rec. 2’7” 

Siltstone 2nd shale as above, Sadly broken. 

- 13 - 



Shaic, grey, 5ilty. 

C’ ,: vilAr=, grey to dark Frey, silty badly broken. 

~\;~udstoze an.d shale, brownis black, soxm carbonaceous 

XXLtoria1, bzdiy brckcen. 

(437t41fm4~of4f~j Xec. 3’2” 

Shale, brownish Slack, carbo:xceous, streak, fractured, Zzdly 
5TO!iCil. 

- 11 - 



3;’ Clay se.222 regoricd - no rctovc;qy. 
2’ S~iale, brownish ‘olzcli # finely silty, carboxceous streak, 
‘bsdly broken. 

Xudstoce, grey to black, carbonaceous. 

3’ Xiudstone, as above. 
3’ ZYne grained sandstone, grey, arLd gre)r argillaceous siftstone. 
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CORE RUNS IN D. H. $1 

Drillerrs Marked Length Driller’s Marked Length 
Woodblocks of core Woodblocks of core 

40’ Bedrock 
41 
44 
Not marked 
Not marked 
53 
57 
63 
68 
73 
78 
83 
85 
86 
90 
95 
Lost 61 core 
103 
109 
11’1 
119-6” - 

125 
128 
135 
144 
152 
162 
168 
172 
180 
185 
192 
193 
194 
196 
19.l 
202 
205 
207 
212 
213 
218 
228 

231 
236 

- 

1’ 
3 

4 
8 
3 
5 
5 
5 
2 
1 
4 
5 
6 
2 
6 
8 
2-6” 
5-6” 
3 
7 
9 
8 

10 
6 
4 
8 
5 
7 
1 
1 
2 
1 
5 
3 
2. 
5 
1 
5 

10 

3 
5 

239’ 3’ 
242 3. 
244 2 
247 3 
252 5 
256 4 
261 5 
264 3 
267 3 

. 269 2 
270 1 
276 6 
286 10 
288 2 
290 2 
296 .6 
299 3 
303 4 
308 5 
310 2 
315 5 
319 4 
320 1 
324 4 
328 4 
330 2 
334 4 
337 3 
339 2 
340 1 
345 5 
348 3 
353 5 
354 1 
360 6 
365 5 
367 2 
369 2 
373-6” 4- 6” 
377-6” 4 
382 4- 6” 
388 6 
393 5 __ 

394 1 
395-6” l-6” . 



Core runs in D.h’.#l - can’t. Page 2 

Drillerrs iMarked 
Woodblocks 

396-6” 
399-6” 
402 
404-9” 
407 
411-6” 
418-8” 
421 
426 
430 
432 
434- 6” 
437-4” 
440 
444 
445-6” 
448 
455 
460 
Not marked 
468 
475 
478 
481-6” 
483-6” 
484- 6” 

I 489 
496-6’1 

566 
511-6” 
514 
END 

Length 
of core 

1* 
3 
2-6” 
2-9” 
2-3” 
4- 6” 
7-2” 
2-4” 
5 
4 
2 
2-6” 
2-10’” 
2-8” 
4 
1-6” 
2-6” 
7 
5- 

7 
3 
3-6” 
2 
1 
4-6” 
7-6” 
9-6” 
‘5- 6” 

2-6” 



A. N . Eoyse, A!bcr:c Nc:u;af Gas Company 
503 b!c:ura! Gcs Building, 140 Sixth Avenue S.W. 
Calgcry, Alberta. 

YOLZ Designation: 

Date Saxple Ta!ien: 

Laboratory Sarrp!e No.: 

/ 

-\ ._I 

Xoisture % 
AF.idl % 
Volati!e >r-4tc.v . -.A&, LL % 
Fixed Cabozl % 
Sr;EUZ % 
Caloriiiic V&x., 3.t.~. per lb. 

Free Swe!!ing !Adex 

Hole #1 (119-125) Hole 81 (162-162.8) 

_ Dec. 19/63 
40 l-64 

Dec. 19/63 
402 -64 

‘y As Received 

. 13.7 
37.3 .* I’ ’ 

‘:‘; 

l -  67.9 
17.1 14.4 
31.9 17.7 

3!/2 Nonagglomerating 

The scm,ole 402-64 was incdverfe-;’ ,,.;y dried before grinding, and therefore we cannot 
give you the Anc!ysis.on the As.Received S&s. However, since all of these samples have 
been wetted by drilling mud, only the analyses’on the d;y-basis are significant. 

;’ 
L’ 

Date: Jmcry lh 1964 .P;T-mi... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*...... 2.L.. -.......... I) 
I ‘k L.- /’ 

Coal Aca!ytical Laboratory 
. 

\ 

Approved: .......I.I._.. .._ 
$ 

z%i!hk~“~~_. m..... . . . . . . . . “.._ 

.  
.  _. 

:  I  :  .-’ 
, - . . .  _. ._-..-- - .- .  ..-__. _ .  .  - - . . .  _. _ _ 

. 



DRILL HOLE NO. 2 

Drii I Number: Two 
Location: 1600 ft. downgrade and west of No. 1 Hole 
Starting Date: October 20, 1963 
Completion Date: November 13, 1963 
Angle of Hole: 50 degrees off horizontal 
Thickness of Mantle: 101 feet 
Dip of Strata: Variable (see Field Report) 
Total Depth of Hole: 533 feet 
Percent Core Recovery: 95.4 (driller’s measurements) 
Number of Core Pulls: 95 
Average Length of Core per Pull: 4.5 feet 
Number of Core Boxes: 33 
Coal Seams Encountered : 

Hole Core 
Interval Thickness Remarks 

* 183’-0” to 187’-0” 4*-O” Coal pulverized, 17% rec. 
459’-0” to 461’-0” 2’4” Coal 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. l 

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



FIELD REPORT 

DRiLL HOLE NO. 2 
by 

Melvin E. Hinkle 
John T. Bovd & Associates 

A second drill was delivered by truck to the McGillivray Valley bottom 

on October 20, 1963, for setting 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 hofe was 

also drilled at an angle of 50 degrees from the horizontal and 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 MicheI Creek 

by pump and pulled up the pipeline right of way by the Nodwell or tractor a 

horizontal distance of 4400 feet, and at a 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 acid dip tube 

test was made at 520 feet and showed the hole bottomed at a 53 degree angle. 

One-half the depth of the hole was accepted to be on a 50 degree angle and the 

bottom half on an angle of 53 degrees. 



D . H. f2 Report 
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Many measurements were made of the angle the bedding plane was off 

right angle to the core where core pieces showed a plain bedding. As in 

Drill Hole No. 1, two dips of strata can be calculated from these measurements, 

a lesser or the greater. 

Following is a tabulation of the various measured angles the bedding 

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

Depth in Angle off 
Drill Hole Right Angle 

(Feet) to Core 
Lesser 

Angle of Dip 
Greater 

Angle of Dip 

112 62 22 78 
115 60 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 9 65 

Two coal seams were cut in this drill hole. The first was cut at 183 feet 

to 187 feet for a 4’-0” thickness, with a recovery of 17% and a true thickness of 

3’-10”. The second was cut at a depth of 458 to 460 feet for a cut thickness o? 

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 
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The strata between the coal seams and from the bottom of the overburden 

to the bottom of the hole consisted of gray to dark gray siltstones, gray sandstones, 

black shales and minor clay seams, The strata was found to be broken, fractured 

and siicken-sided, with little pulverizing. Coring was not as difficult as found 

in Drill Hole No. 1. 

Little trouble or lost drilling time was encountered in drilling this hole, 

Following is a tabulation of the major items encountered: 

Man 
Hours 

Setting up No. 2 Drill 114 
Fishing for dropped rods in hole 32 
Dril I breakdowns 18 
Actual drilling 844 
Pull rods and tear down 40 

1048 

Percent 
Drilling 

Time 

11 
3 
2 

80 
4 

100 

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

was reached and continued making water at end of drilling. 

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 a 2-l/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 at the 

same location as Drill Hole No, 1 core boxes. 

J 
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Ey iNormcn Boyse 
Alberta Natural Gas Company 
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/ . . 4 



xcc. ,161’ 

/ 5 . . 



-j- 

Xcc. 6’ 

Ret *o z!.l ’ II . 



sx. 3” 

Rec. 3’ 

‘. 

. 

/ ? . . 



RCC. 3’ 

- 7 - 

Rec. 5’ 

Rec. 6’ 



/. .9 



col.5 ba4il L-,/ broken. 
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As above. 

xec. 4’ 

(Xiassive czoss bcddinz??) 

Rec. ii” 

Shale as above, susi2icio2 Of plailt ZCOld5. Eadiy brokea 

tie&ic:x 8r ained very friable sadstone 2s above, cm 
piece (if’) biack carbonaceous silty shaie. 



As a3ovc. 

Rec. 4’6” 

-4s above, bedding garrailel to korizoctal axis of core. 

Brownish gzzy argillaceous silts-tone to siity sha.le. 
Quite carbonaceous ln part. 

, - {5371-313’) Rec. 3’ 
\\. 

P -5 above, badly -iJ?Ol<,e?-, --, 
slickensided. 

heavy carboczcccus par”,i:~.;:, 

, / . . iZ 
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As abovz. 

As above. 

Rec. 5’ 

As above. 

As above. 

As above. 

As -b cl. o-Ire; bedding /O at 531’ is 20 Off hO~iZOiIt~1 axis 
of core. 
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CORE RUNS IN D. H. H2 

Drri?lerzs Marked Length Driller * s Marked Length 
T.‘,‘oodbloc’ks of core Woodblocks or’ core 

- -:: Lb * Bedrock 
10Af 
1 OS-6” 
i10 

111 
1 , .Y I- 3 
il7 
121 
124 
129 
134 
1 1; 4 

154 
159 
166 
173 

lSO-6” 

i81 
,/’ -- 190 

196 
200 

202 

209 
2i7 
219-6” 
224 
229 
233 
7~7-611 - A- 
249 

255 

261 
270-6’1 

27s 

2s2 

288 

292-6” 
296 
300 
303 
305 
306-6” 
31 .L* l-6” 

315 
31s 
322 
327 

5’ 
2-6” 
1-6” 
1 
2 

4 

4 

3 
5 

5 
10 
10 

5 
7 
7 
7-6” 
O-6” 
9 
6 
4 

2 

7 

8 

2-6’1 
4- 6” 
5 
6 
7-6” 
676” 
6 
6 
8-6” 
7-6” 
4 
6 
4- 6” 
3-6” 
4 
3 
2 
1-6” 
5 
3-6” 
3 
4 
5 

331’ 41 

335 4 
340 5 
346-6” 6-6” 

353 6-6” 
357 4 
367 10 
371 4 

378 7 

384 6 
386-6” 2-6” 
389-6” 3 
392 2-6” 
397 5 
402 5 
406 4 
411 5 
413 2 
417 4 

419-6” 2-p 

425 5-6” 
426-6” 1-6” 
434 7-6” 
437 3 
441 4 
442 1 
446 4 

447 1 
450 3 
454 4 
458 4 
461 3 

465 4 

470 5 

476 6 

481 5 

489 8 

499 10 
505 6 
507 2 
510 3 
513 3 
514-6” l-61’ - 

519 4-6” 

522 3 . 

523 1 
528 5 



. . 

Core runs in D.H. #2 - con? 

Driller ’ s Marked 

Woodblocks 

529-6” 
533 
END 

Length 
of core 

l-6” 
3-6” 

Page 2 

, 



A. IN. EOYSG, A! bertc: ;Xc:l;r\=! Gas Compcr.y 
503 INC~U:C! GCS ELiidI~g,~40 Sixth Avenue S.W., 
Calgcry, A!be;:a. 

Hole fi2 (lS3-157) Hole a2 (458-163) 

Dec. ?S/63 Dec. IS/63 
44l3-64 404-64 

As Rccsivec? Dry As ReccivcC! Dry 

15.9 .s - 
4.2 . L$ 50.4 22.2 22.4 
14..O 16.7 19.9 20.1 
27.7 32.9 57.1 57.5 

NonaggIomera~ing 1 

. 

. 

D;tc: ‘-~“=*;11...1.4~-!.24~ . . . . . . . . . . . . . . . . . . . . . r?.)rr.!.! !. . . . _..“.....“.” Signed: ~./J:%&Jl&Ln . ..I”_ ,....................... . . . . . . . . . . . . . . . . . . “..” ,...... “” -.................. “.” 

1 Fqqroved- .$&22&y+“... . . . . . . . . . . . . . . “_I” . . . . . . . . ...__.” . 
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There arc 2 dis cir.ct szndstom units ir. $4 2nd 

TLC top unit f-r. wc3.i 34 5s froa 112' (FLrst Core 
cl::?) to 1375. It is nrcdon:l::~~tly bYoT*7i>-giCy ncdCG> grained 
2-c ! :,cdic;:; sorted, salt azd ppper., quartz, black ar,d w'hitc 
c::cr 2 T-rni 11 ite, , --&a- tr2CC STCC?. iAi7Xr2f partly pyritic. The 
xatris is argillaceous, siliceous. In ?JCll. #"r tkc' First unit 
is very nuch li.!ce the First nnit in well $4, it covers interval 
303 : (first cnrcchip) through 312'. 335' anpears to be a 
,l;radation to unit 2, it is becomicg doiomitic and decreasicg 
ir: grain size. 

..-. 

The second unit in 'c~cll $4, Fro: 151' to 23.5' 
(IaS: c:?ip) ) is gray-brom, fine Srcined, r;,zdium to poor 
SGZ 'Cd at top beco3ir.g xediun sorted going do\m in the section, 
snl; 2x? pepper, ouartz, ckzt, iizht 'sro:m, brown and trace 
of bleck a;ld whit;> (-race CrqC 7 T ' * ,,-,~lie r'rz.qc2nts , dolonite fragments, 
bccozAcg silty in places, argillaceous ar,d dolomite cetxent. 

c 
in well no 5 thcrc is a aore grzdatioza? change 

~rox u2it i to unit IZ. 

The differexe Sc~7crn tka two units is; 
-I- * T'hc ce;:.enta Lion ic unit I is siliceous, 
in u7.f.t Ii it is doloxitic 
II Wit I is p~edoAnai~tly r,cdium graizcd 2 
1mit i- :. is ffix to very fine eraincd, except 
for 335' and 343' in unit 6 which appears 
to be a gradation to unit 2 
iii Argill -7 ,..te content in unit I is greater 
than ia unit XI 
IV Chert in uair i is n?ostly black, with 
trace of black and white. 

betwee> 
There does not appear to be any sharp coatact 

the two units in the core chips csamized. 

in well V2 260' and 259' arc very similar t0 
unit $2$‘ ir: well no 4 and co 6, 533' is eore similar to unit 1. 

CAXADiAN STRATIGU?HIC SERViCE LTD. 

. 

SIEEO-LD XUXIELSE 
.,/I 

1" . 

_ _. ---_ .-L-- 



DRILL HOLE NO. 3 

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: 

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 strata was too soft and broken 
and coring could not be carried out. A tricone bit was used from 165 to 
246 feet in depth. 



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 

and into the valley bottom 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 location, or approximately 1.4 miles 

south along the British Columbia dirt road from the point where the road crosses 

under the Canadian Pacific Railway loop at McGillivray. 

Actual drilling was started on October 25, 1963, and completed on 

November 22, for a total of 29 days. The hole was started at an angle of 48 

degrees from the horizontal and completed at the same angle as determined by an 

acid dip tube test at 460 feet, The hole was drilled in a 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 strata was reached at 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 

blaclc shales, greenish dark gray sandstone, I imestone and minor clay seams. 

The following tabulation shows the measured angles or core pieces that 

the bedding plane was off right angles to the core at various depths and the 

accepted angle of dip of the strata to the west: 

Depth in Angle off 
Drill Hole Right Angle 

(Feet) to Core 
Lesser 

Angle of Dip 
Greater 

Angle of Dip 

250 18 24 60 
281-6” ’ 14 28 56 
314 35 7 77 
398 18 24 60 
468 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 tabulation of the maior items 

encountered in drilling this hole. 

Man 
Hours 

Percent 
Drilling 

Time 

Moving and setting up drill 
Dri I I breakdowns 
Pulling casing and reaming hole 
Fishing for broken bit and shell 

and stuck rods 
Lost time due to snowstorm 
Actual drilling 
Pulling casing and tearing down 

115 8 
88 6 

112 8 

101 7 
117 8 
794 56 
104 7 

ixi 100 

A total of 358 feet of rock strata was drilled of which 277 feet was cored 

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



D . H. j3 Report 
Page 3. 

Of the 277 feet core drilled, 253 feet of core was recovered for a core 

recovery of 91.4%. Drilling was carried on for 24 hours a day for 7 days a week. 

Driller’s marked wood blocks clang the length of the core show that they 

had to pul I rods 79 times for an average length of core of 4 feet. The core was 

NX-size, or 2-l/8 inch diameter. 

The total length of core was placed in core boxes., There are 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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CORE RUXS IN D, H. Q3 

D+-lel-: s Marked Length Driller Is IMarked Length 
i’iTood’~loc!~s Of COr? Woodblocks of core 

132’ Bedrock 

134 2 

136 2 

137 1 
1 4 1 L * ” 
1’7 
* -..a 1 

146 4 

147 1 
1~;~-6” l-()" 

151 2-6" 

154 3 

135 1 
163 8 

165 2 
Tricone drilled from 16!jr-246’ 

251 5 

253 2 
253-6” 2-6” 

259 3-6” 
Not marked 
262 

Not marked 
267 
772-6” 5-b” 

2’16 3-6” 
279-6” 2-6” 
~$34-6” 5 

286 1-6” 

2S9-6” 3-6” 
294 4- 6” 
298-6’1 4- 6” 

303 4-6” 
307-6” 4-6” ’ 

3l2 4-b” 

316 4 
321-6” 5-6” 

325 3- 6” 
327 2 

33l-61 4- 6” 

3 3 L’- 2-6” 
33s 4 
-, .4 ? .j -2 2 5 

3 -27 4 

331 4 

3jG 3 

356-6” 

358 
Not marked 

370 
373 
375-6” 

377-6” . 
3so-6” 
384 

386 
390-6” 

393 
396-6” 
400 

402-6” 
404 
407 

411 
415 

417-6” 
423 

425 
427 
430 

431 
436-6” 
440 

444 
446-61’ 

454 

457 
461 
465- 6” 
471 
480 

490 
E-MD 

2-6” 

r-6” 

3 
2-6” 

,2 
3 

3-6” 
2 
4-611 

2-6” 
3- 6” 
3-6” 
2-6” 

1-6” 
3 
4 
4 
Z-6” 

j-6” 

2 

2 
3 

1 
j-6” 

3-6” 
4 
z-611 

7-6” 
3 
4 

4- 6” 
5-6” 

9 
10 



By Norncn Boys? 
Aiber:a Na:urai Gas Compcny 
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DRILL HOLE NO. 4 

Dri I I 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) 
701 
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. 

C 



FIELD REPORT 

DRILL !-lOLE 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, 1963. 

It required 3-l/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 drill 

set up over the hole, it was found that a skid, or a 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 strata was dipping at 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 was 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 afternoon shift on November 17. Over- 

burden consisting of boulders and clay was encountered to a depth of 1.10 feet, or 

for a vertical depth of 101.25 feet. 

The hole was cased with 25 feet of 5-l/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. 

/ 

/ 

. 



D. I-!.#4 Report 
Page 2, 

The hole started to make wcter ai- around 189 feet at a measured rate of 

about 7 gallons per minute, and continued mcking the water to the end of drilli’ng. 

As mentioned above, this water eventually was used as supp!y 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 165 feet of 

depth consisted of non-calcarous gray, medium-grained sandstones and black 

shale. The strata below this depth consisted mainly of calcareous, fine grain 

sandstone. 

This drill hole was stopped at a depth of 444 feet when it was observed 

that from a depth of 260 feet,the hole was being drilled nearly parallel with the 

dip of the strata. An acid dip test at 430 feet showed that the hole bottomed 

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 as 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. 

Following is a tabulation of the various measured angles that the bedding 

plane was off right angles to the core ct different depths in the drill hole. 



D. H.#4 Report 
Page 3. 

(Feet) Angle off 
Depth in Right Angle 

Drill Hole to Core 

119 28 5 5T 
128 38 15 61 
765 22 1 45 
211 23 0 46 
254 21 1 41 
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 trouble was encountered in drilling this hole. The chief items 

of lost drilling time were due to a snowstorm and drill breakdowns. Following 

is a tabulation of the major items encountered in drilling. 
Percent , 

Man Drilling 
Hours Time 

Moving and setting up dri II 122 12.0 
Lost drilling due to snowstorm 52 5.0 
Dri I I breakdowns 120 11.7 
No water supply for drill 44 4.3 
Actual drillina 630 61.5 

Lesser Greater 
Angle of Dip Angle of Dip 

Pulling rods a;d tearing down 5.5 
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 time 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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r76.5-181.5 

28’ 



225-229 

229-253 

2?,5-25$ 

255-277 

2??-2e.o 

38.5’ 

24: 

5.0' 

19’ 

3’ 

27’ 

/ - . . 3 
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CORE RUNS IN D.H. #4 

Driller’s L&i’@h of 
Woodblocks Core 

110’ - Bedrock 
112’ 
113’ 
116’ 
118’-9” 
124* 
128’ 
Missed 
Cannot Read 
139’ 
142’ 
146’ 
149’ 
152’ 
155’ 
161’ 
165’ . 
169’ 
1711 
174’ 
177’6” 
179’6” 
182’ 
184’ 
187’ 
195’ 
199’6” . 
205’. 
210’ 
213’ 
216*6” 
221’ 
Not Marked 
Not Marked 
Not Marked 
233’ 
239’ 
242’ 
246’ 
254* 
256* 
Cannot Read 
263’ 

264’ 
271’ 

Driller’s Woodblocks 

27 
1’ 
3* 
2*9” 
5’3” 
4’ 

3’ 
4’ 
3’ 
3’ 
3’ 
6’ 
4’ 
4’ 
2’ 
3’ 

,’ 3 ‘6” 

2’ 
21611 

2’ 
3’ 
8’ 
4’6” 
5 ‘6” 
gt, 

3’ 
316’1’ 

4’6” 

6’ 
3’ 
4’ 
8’ 
2’ 

274’6” 
278’ 

. 2791-6” - 

281’-6”. , 
283’ - 
Missed 
289’ 
291’ . 
‘295’ 
296* 
301’ 

.:-. , 305’ 
3071 
313’ 
3157 
319’ 
323*-6” 
325’ 

. 327’ 
330’ 
332’ 
335’-6” 0 
338’ 
341’-6” 

‘I 344*- 6” 
348’ 
3537 

’ 355’ 
* 

‘. Not Marked- 
Not.Mpked 
Not Marked 

.# ! 3641-6” 

368’-6” 
. 

37&l* 
378’. -3 
382~~ 
384* 
386’ ’ 
390 ’ 
392’ 
396’ 
400’ 
404,*-p’ 

'4051.. '- 

407’-6” 

Length of’ 
Core - 

31()1 

3'611" 

. . 

11611 . 

.2’ 
1’6” 

2’ 
4’ 
1’ 
5’ 

4’ 
2’ 
6’ 
2’ 
41 
4’6” 
1x6” 
2’ 

3’ 
2* 
3’6” 
2*6” 
3’6” 
1’ 
31611 

5’ 
2’ 

4’ 
21611 

7’ 
4’ 

2’ 
2’ 
4’ 
27 
4’ 
4’ 

4*6” 

0*6” 
2’6” . 

. 

/..2 



Core Runs in D.H. $4 - ConIt. Page 2 

, 
. 

Driller’s 
Woodblocks 

411’ 
414’ 
417*6” 
419’ 
422’ 
424’ 
428I 
431’6” 
433’-6” 
438’ 
440 1 

4441 
LzE.+D 

Length of 
Core 

. 
316” 
3’ 
3f6” 
1’6” 
3’ 
2’ 
41, I 

3*6” 
2’ 
4’6” ..-. 2’ , 

2’ 

101 Pulls .- 

3.3 ‘ICN.pywLL 

c , : 

c 



There are 2 distinct sandstone units in 04 and 

chip) to 1370. It is ?rcdo:la~ntly Sro~a-gray cedim grained 
aad rr.cdiu3 sorted, salt an'd'pep?er, c!Lxi- tz . a biack and white 
chcrt, arSillite, trace gzeen aincrai partly pyritic. The 
matrix 1s argiflaceous, s~liccous. Iri we12 #6 the. First unit 
is very zuch iike the First .;lcit in well $4, it covers interval 
303 g (Zi rst corechip) throu& 312'. 335' appears to be a 
grndatioa to unit 2, it is bccor;ling dolonitic and decreasing . xa pain size. ..- , 

The second uni..t ir, weli. #4, F:o;;l 151' to 235' 
(izst cilfp) 3 is gray-brom, ?ine .n,rair;cd, r;.zdium to poor 
sorted at top beco;;,ias x2di.m SOT tee! ‘70 .- .- ,-.:=: ZOXA in the section, 
SC 1: xi d pcppcr, qux5z, ck~~~C3 j.fr:hz brcmz, 'ert.>iJ;I asrd t;raco 
of black and wXte, trxe ~~p,L11%c~~ :raSrr.ents, dolonite Eragrcents, 
beconizg silty ia places; ar::lilrcco*us and dolo:.:ite ce;nent. 

c ,’ 

\ C I 

In well no 5 there is ; tore gradatioaa? change 
fron cait I to taG.t 11. UiiiiZ II covers 335' 'through 443' and 
is very similar to unit XI ii? b7ell K. 

Tie diffcrei>ce 3ctwccn the ~~70 urrits is; 
I The cccentatioa ir. unit I is siliceous, . -de . 1n unit 1.L rt is c',oloalilc 
11 Ur~it i is ~~C2ZOY.iiXl~~iiy zdium graimd, 
unit.1: is 
for 3351 

fir-e to very fine graincd, except 
md 343' Lri ur,ft 5 w!lich appears 

? to be* a SradatiGn to unit 2 
TIT ArSiZiite content in unit I is-greater 

.,than in unit Ii . y 

"IV Chert in unit I is tzostly black, with 
trace of black and'white. 

. 

There does sot appear to be zay s&q contact 
between the two units in the core chips exarr,ined. -s 

In well #2 260' axl 269' are very similar to 
unit -li2,--in well no 4 ar.d no 6, 533' is Pore sinilar to unit 1. 

CANADL4N STRATIGRAPHIC SERVICE LTD. 

SIEBOLD MACKIELSE 
, ..' 
J&a 

I 
/M J ' 
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DRILL HOLE NO. 5 

Dri I I Number: 
Location: . 
Starting Date: 

Completion Date: 
Angle of Hole: 
Thickness of Mantle: 
Dip of Strata: 
Total Depth of Hole: 
Percent Core Recoveryr ’ 

Number of Core Pulls: 

Average length of Core per Pull’: 
Number of Core Boxes: _ , 
Coal Seams Encountered: 

One 
9700 feet south of Drill Hole No. 3 

November 8, 1963 
December 11, 1963 
70 degrees off horizontal 
133 feet 
Variable (see Field Report) 

264 feet 
88.5 
44 

3 feet 
9 

None 

. , 

I  
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FIELD REPORT 

DRILL HOLE NO. 5 

BY 
Melvin E. Hinkle 

John T. Boyd &Associates 

I, ‘8’ 

The drill and equipment from Drill Hole No. 3 were moved to the site 

of Drill Hole No. 5 a horizontal 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 

I  

I 
pipe laid by the drill crews a distance of about 200 feet. 

Dri I ling started on November 28. Overburden consisting of boulders 

and clay was found to a depth of 133 feet. The hole was drilled at an angle of 

, x- 

/ 
1 

70 degrees to the horizontal and .in a due east direction. The vertical depth of 
! 

the overburden was 125 feet. 

The initial 55 feet of bedrock consisted of calcareous dark gray to black 

‘5 
shales. Drilling continued to a depth of 264 feet through calcareous strata, 

then drilling was stopped. No coal was found, The drill hole was completed 
! 

- on December 11, 1963, for a total of 15 drilling days. : ,? 

At a depth of 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. T&s zone was called Irgouge” 

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 “gouge” material. 

The hole was cemented back to 210 feet. 1 ‘.., ’ ‘- 

. 



D. H.#5 Report 
Page 2, 

, 

. 

The hole,y+xs drilled with NX equipment giving a 2-l/8” diameter core. 

The hole was cased with 20 feet of 5-l/2*’ casing and 130 feet of H-size casing 

to bedrock. . All casing was removei from t:;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 stayed on the 70 degree angle. 

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: 

i 

Depth in Angie off 

. Drill Hole Right Angle Lesser Greater 

(Feet) . to Core Angle of Dip Angle of Dip 

142-155 140 ” 35 10 15 10 55 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 
t . * 

of the major items of operation i’n drilling this hole. ., .: c 
1. Percent 

* ’ Man Drilling 

Hours Time 

Moving and setting up drill 
Dri I I breakdowns 

3 

Cementing hole and drilling same 
Actual drilling 
Pulling casing and tearing down 

. 
121 16 

1r 75 10 

69 9 

454 59 
44 6 

763 IDO 

c A total of 131 feet of rock strata and “gouge” material was cored and 

176 feet of core recovered for a core recovery, of 88.5%. ,_ 
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Driller’:’ Aarked 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. 

. . ’ 
.- 

. :. 
I: 
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197-253 

253-264. 

55’ 

56’ 
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GcceL5bez 12, 1963 

By Norman Boyse 
Alberta Natural Gas Company - 
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, , ‘2 
DRILL HOLE NO. 6 

-. 

Dri I I 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,.Pul,L: 

Number of Core Boxes: 
Coal Seams Encountered: 

85.2 

106 
3-l/4 feet 
20 

Hole Core 

Interval Thickness 

‘ 155’-0” to r5sr& 
295’-6” to 298’-0” 

1 
j L. 

0 '-6" 
2’&” 

Two 
1900 ft. downgrade-west and 1300 ft. 

south of Dri I I Hole No. 4 

December 4, 1963 
January 26, 1964 
90 degrees off horizontal (vertical) 

95 feet 
Variable (see Field Report) 
445 feet 4 inches 

Remarks 

Coal or bituminous black shale 
Pulverized coal and shale 

The analysis shows 25.7% ash for the 2’-6” coal seam. This seam is not 

of mineable thickness. Analyses for a section of the drill hole from 97 feet 

through 125 feet show the ash content to vary from 57.6% to 82.9%. The 

analyses reports are included at the end of this Drill Hole No. 6 report. 

Also included at the end of this report are conclusions drawn from exam- 
ination of core chips from this hole. 

1, 
j i 



FJELD REPORT 

‘,,‘,i 

DRILL HOLE NO. 6 

BY 
Melvin E, Hinkle 

John T. Boyd & Associates 

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

site of Drill Hole No. 6 on December 11, 1963, a horizontal distance along the 
I 

pipeline of 2300 feet. The drill and equipment were moved by Alberta Natural 

Gas Company’s heavy equipment and personnel. The drill was set up to supply 

its own water by piping from Miqhel Creek. The hole was drilled vertically. 

Considerable 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 a vertical depth of 95 feet, 

at which depth the driller felt he was in “bedrock”. The drillers ran into 

difficulty in drilling through the overburden when at 52 ft. 6 in. they lost a 

3-7/8” tricone bit and were unable to fish it out of the hole, It was decided 

to attempt to push the bit to the side with casing rather than start a new hole. 

The hole was cased ‘&ith 20 feet of 5-l/2” pipe and to 47 feet with H- 

’ casing, at which depth the drillers could not hammer the casing past the lost 
, 

bit. The drillers tried to drill past 52 feet with an N-carbide-bit and got to 
., .: . ._ 

55 feet when the carbide bit broke off and was lost, They went down with a 

3-7/8” tricone bit, knocked the lost carbide bit to. the side, and drilled to 58 

feet. It was then decided to put down smaller casipg, 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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which telescoped th,e.,.,H-rods, to 72.5 feet, thereby pushing the tricone bit to the 

side. It required 7 drilling shifts, or 3-l/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 to drive the casing to 95 feet. Also, during 

this period, the drill crews had trouble due to freezing weather with the suction 

hose to their supply pump freezing many times which necessitated changing and 

thawing out the water supply hose several times. 

The hole was started in bedrock using clear water with the N-size, wire- 

. I ine 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 as a 

core 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, requlring 5 drill 

shifts, 40 drill hours, to drill’ 33 feet. During this period of drilling freezing 

heather causing suction and supply hose lines to freeze again slowed the drilling. 
\ 

Drilljng was shut down for the Christmas holidays from January 22, 1963, 
: ;: 

to January 4, 1964, when drilling was again resumed. 

Drilling for the next 70 feet, to 198.foot depth, proceeded with actual . 

core recovery. It required 5 drill shifts to recover this 70 feet, as compared to 1 c 

the above. The strata to the 198 foot depth was logged as gray to black shale 

and gvy mudstone, The strata was found to be in a very broken fractured and 

pulverized condition which slowed drilling considerably. In fact, only one 

l i 



D . f-l. #6 Report 
Page 3. 

ill 

c 

small piece of corc.,in the 198 feet of drilling showed a bedding plane 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 next six shifts, or 46 dril 

back down to the 198 foot depth, The hole kept cav 

ing hours, trying to get 

ng somewhere below the N- 

casing at 120 feet. The drillers alternately pulled rods when they became stuck, 

or mud cut off return circulation,,and washed out the hole. The use of mud was 

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 to 114 feet. The cement was 
) 

permitted to stand for 10 hours when drilling out the cement was started. The 
I 

,/ 

cement was drilled to 136 feet when it was found that the cement had 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 to put the wire- 
! x , 

line’ rods down, they would go only to 140 feet, then only to 134 feet, and, 
. ;: . 

finally, after repeated operations of pulling rods. and cleaning 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 caving; 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 r 

drill shifts, or 86 drill hours. 

! 
i ’ 

.- 
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The bottom,,of the hole was now at 203 feet. It was decided that to con- 

tinue drilling deeper to 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 bottom of the hole was by the use of 

reverse circulation, which took three 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 to continue drilling the hole would have to be cased 

with BX-size casing and the .hole finished with a BX -size core about l-7/8” in 

diameter. 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-equipment 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 hole all BX-casing had to be pulled: To drill this 
. . . . i :. 

27 feet of hole, from 203 to 230 feet, required 9 drill shifts, or 73 drill hours. 

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

on January 26, 1964. 

Two coal seams were encountered, one 6” thick at 155 feet and the other 

2 ft. 6 in. of pulverized coal with a 40% recovery at around 296 foot depth. 

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

at an angle of 87 degrees. i ( .- 
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Below isatabulation of readings taken at various depths to show the 

angle that the bedding plane of the strata made to right angle to the core. 

Depth 
(Feet) 

Angle off 
Right Angie 

to Core Angle of Dip  ̂

181.5 
236 
240 ? 
‘256 
268 
283 
314 .,-. 1 

. 348 
372 
421 
432 
435 

30 30 
32 32 
24 24 
28 28 
28 28 
40 40 
35 35 
30 30 
30 30 
18 18 
15 15 
28 28 

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

Man 
Hours 

Moving and setting u,p drill 
Dri II breakdowns 
Cementing hole and drilling same 
Preparation for Christmas holidays ’ 
Actual drrlling \ 1 

130 
49 

166 
40 

1131 
Pulling casing-and tearing down 76 . 

‘1592 

Percent 
Drilling 

Time 

8 
3 

10 
3 

71 
5 

100 

A total of 350 feet of strata 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 -, 
1( 

the core show that they had to pull the drill rods 106 tbnes for an average length of 

core of 3-l/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 i ( .- 

drill holes. . 
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ioc- 128 

lC2-112 

*. 119-21 

CGL--zd 129-198’ 

114-89 

By Norman Soyse 
Alberta Natural Gas Compclny 

Shale, brovq carborAzceous, scattered pieces of 
coal. 

Pulverized shale, gi.ey, sandy. 
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Driller’s marked 
TV 0 0 d ‘0 10 C k S 

957 Taken 2s bedrock 
9?I 
104 
106 
110 
1: 2 
114 
115 
117 
119 
121 
123 
125 \ 
127 
Not marked 
131 
135 
140 
147 
150 
155 
157 
162 
166 
168-6” 
171 
177 . 
179 
181 
184 
188 
189-7” 
191 
193-8” 
195-6” 
198 
201 
203 
204 
205 
208 
212 
215 

219 
222 
225 

CORE RUNS IN D. H. #6 

I# 8.8 

Length of 
Core 

4 
5 
7 
3 
5 
2 
5 
4 
2-b"' 

2-6” 
6 

\ 2’, . 
2 

.: 3 
4 

l-7” 
, l-5” 

2-8” 
l-10” 
2-6” 
2-6” 
2 
1 
1 
3 
4 
3 

4 
3 
3 

Driller’s marked Length of 
Woodblocks Core 

2281 
230 
232 
235 - . 
237 
242 
247 
252-6” 
257-6” 
260 
264-9” 
268 
272 
274 
278 
283 
288 
293 
298 
303 
308 
311-6” 
315 
3i6 
319 
321 

132+ 
326 
329-6” . 
334 

I 336-4” 
339- 10” 
340-10” 
346 
348-8” 
353 
357-6” 
362-4” 
364 
365 
368-6” 
373-6” 
378-6”’ .- 
382-6” 
387 
391 

3’ 
2 
2 
3 
2 
5 
5 
5-6” 
5 
2-6” 
4-9” 
3-3” 
4 
2 
4 
5 
5 
5 
5 
5 
5 
3-6” 
3-6” 
1 
3 
2 
3 
2 
3-6” 
4- 6” 
2-4” * 

3-6” 
i 
5-2” 
2-8” 
4- 3” 
4- 6” 
4- 10” 
1-8” 
1 
3-6” 
5 
5 
4 
4-6” - 

4 



Core runs in D.H. #6 - con% 

Driller * s marked I* “Length of 
Woodblocks Core 

393-10” 
398-6’1 

403-4” 
40s 
4i3 
417-10” 
422 
427 
432 
435 
436 
437 
439 
44016;l 
445-4” 

Z-10” 
4- 8” 
4- 10” 
4-S” 
5 
4- 10” 
4-2” 
5 
5 
3 
1 .- I 
1 

; 
1-6” 
4-10” 

END 

. 
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Remar!s: 
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.b 
57.6 5?,9 
l&e3 i4*4 
27.5 27.7 

As %c&ved 

2 .- 
53.5 53.8 
152 7::*4 
30-7 3r3.S 
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The io!!owing 22-e 2x analyses of san-&es of coal su’xfhed Sy 

A . ih! e Boyse, .4lberia Ncfurci Gzs Co.~?eny 
503 i\ L 

c.urcl GCS Building, 140 Sixth Avenue S.W. ’ 
Ca!gory, kiberfa 

t!oie jy6 (i 12-114) 

409-64 

Drv As &wived Dry 

78.2 
i0.3 
11.5 

.6 - 
33.3 83.8 
8.8 I 9.9 
7.3 7.3 

D _A -L. C&L. ,......_.._: . . . . . . . . . . J.~!~.~.~~~...~~,....?.~~6% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Signed: 
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As Beccivecl C:y 

.5 

75.0 75.4 
12.5 12.6 
12.0 12.0 

412-64 

-4.5 Received D:y 

E 
rcl 

83.6 29.1 

7.7 7.5 
3.2 3.? 

, 



127) Ho!e j6 (i21-123) 

4? 4-64 

As 7 eccivfd -v Dry -4s Received Dry 

?&isir-e % 1.2 .i - 
Ash % 74.3 75.s 76.4 77,3’ 
Vo’- ,_:$,3 ya*Licr . -% !O.S 10.9 . 9.6 9.7 
3iyi-d CLrboJ % 13.1 13.3 13.3 13.3 
Sxy-dy % \ 

c Czlorific Value, 3.t.u: per lb. 
I’ 

3X2: Jcwuy . . . . . . . . . 3.Q.J . . . . 7.%4., . . . . . . ..-........-.................. . Signed: . . . . . . 
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Thcrc are' 2 bfstinct s2ncktorxt units in #4 am3 

c’..&(-.-- ! -  
-L -2 argiilite, trace grci:;~ dxiai pxtly pyritic. The 

xt:i~ is argiileceous, .s~!iccous. Ia well $6 thi First uzlt 
- c hY very nuch like the First 1;zit in weli #4l it CoveiS i;ltcrval 
303; (first corechip) throu& 312'. 335: appears to be a 
~r-2Cl2c: ior. to unit 2, it i,s &coning dolomitic axd decrca.sir,g 
in zrzin size. I 

. Tkz second u;l?.t in veZi ij-4, Fran 151' to 235' 
(last clxip), is gray-brom, Zinc grziaed, odium to poor 
sorted at top becomin g riedic:z sortsd going down i:: the section, 
sz2.t xd rqpzr, quartz, ck3.=i, li$t brom. brow2 and trace 
Of b&l< hnd wh~tc, trace a::$.llite r'rzgi;.cn&, dolosite fragcerrts, 
beccming sfity ir: pinces, argcllaceous ar.d dolomite cemzt. 

,-- 
in well no 6 xherc is a mom. gradational change 

fron unit i to"unit Ii. UnLg ii covers 335O‘ through 443' and 
is very simular to mit II in well ' G4. 

The differcxe betvice: the two rz?its is; 
I Tk1c ccr.::c:~tat;,o;; iii u:-iit I is siliceous, 
ip, tin;,= ,-: -it -ix dolo;?.i?-~c 
iI Unit I is yrcdomicantly p.ediu:. gained, 
miit TX is firk to very fir,e grcined, cscept 
for 335' 2nd 343 6 ) in nnit 6 whic'n appears 
to.be d ;;radation to unit 2 
III ArgiZ'LFte content in unit I iS greater 

,,> than in unit IZ 
IV Chert is uni,t I fs mostly black,'with 
trace of Slack ani white. 

.There does not an;;ear to be czly sharp contact 
between the two units in the co;; chips esamined. 

In well Jr'2 260r azd 253$ aye very similar to 
unit $2;. in well no 4 and no 6, 533' is xore Similar to unit 1. 

CANADIAN STXATIGlt4,DHIC SEXVICE LTI>. 

J&M . . 
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I. *i DRILL HOLE NO. 7 

/-‘ 

Dril I 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 Puil: 
Number of Core Boxes: . -. , 
Coal Seams Encountered : 

Hole 
Interval 

176*-o” to 179’-10” 

Core 
Thickness 

. ‘2*-6” coal 
0’-4” shale 

187’~8” to 190’~9” (4 
1 I-0” coal 
1’-4” coal 
l’-O” mud 

04 
2’-1” coal 

331’~6” to 344’-6” 1 4’-0” coal 
I’-6” shale ‘* 
2’-0” coal 
l ’-6” shale 
4’-0” coal 

394’-2” to 394’-6t’. . ll-4” 
T’-3” 
6’-6” 

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. 
95% rec. 

Coal broken, solid pieces; 100% rec. 
Coal broken, solid pieces; 100% rec. : 
Coal broken and pulverized with j 
7” shale band. 

(a) 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 top and middle 
benches of coal are high ash, 19 to 22%, the lower bench of coal showing 15.0% : 
ash with a 5-l/2 F.S. I. which shows coking characteristics. The seam could be 
mined together and rough cleaned as a low grade steam coal. (See Coal Seam “B” 
be low) 

(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 Dri!l Hole No. 7 report. 



FIELD REPORT 

DRILL HOLE NO. 7 

BY 
Melvin E. Hinkle 

John T. Boyd & Associates 

The drill from Completed Drill Hole No. 6 was moved uphill along the 

pipeline on January 28, 1964, a horizontal distance of approximately 4100 feet 

to the site of Drill 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 Alberta 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 Alberta Natural Gas Company. 

The hole was drilled vertically. Drilling started on January 31. 

Overburden consisting 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 to be in a broken, fractured and pulverized condition. 

More coal seams were 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 Strata True Thick. 

Bottom of Seam As cut (Degree) of Coal Seam 

179’-IO” 3’-10” 32 3’3” 

190’- 9” 41-5” 32 3’-9” 

344’- 6” 13’- 0” 12 12’~8” 
395’- 6” I’- 4” 
400’- 0” I’- 3” 
488’- 0” 6’- 6” 17 6’-2.5” 

! - .- 

I 

, I 
-- 
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The drilI,,h,ole was stopped at 505 foot depth on February 14, 1964. An 

acid dip test was made at a 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 made to a right angle across the core. These angles varied con- 

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

depths. 

Depth 
(Feet) 

60-63 Bedding parallel to core 90 
65 55 55 
74 60 60 

100 50 50 
128 30 30 
152 ,. 30 30 
171 32 32 
237 16 16 
274 22 22 
375’-6” 8 8 
478 17 17 
504 20 20 

__ Angle off 
Right Angle 

to Core Angle of Dip 

Following,is a list pf the maior items of operation in drilling this hole: 

.:. 
Man 
Hours 

Percent 
Drilling 

Time 

Moving and setting up drill 144 15 
Reaming hole for casing 112 12 
Actual drilling 576 62 
Pulling cusing, tearing down 

and loading truck 104 
936 

11 
ii% 

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%,, . . .- 

. 
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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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By Noincn Boyse 
Alberta Natural Gas Company 

S11zl' ? A w-b, gray &o blzczi, very car’bonaccous in prt. 3 2.dly 
bsoken. 
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(Drilled compieteiy with NX Wire-line) 

8’ 

Leqth ” Drliier’s Length 
Of AGar!<ed c 0, 

Core Woodblocks Core 

47 on bedrock 
48 

48’6” 

Tjl Q’l 

521611 
55’6” 

5816” 
611 

63* 
6 i2 : 
6616” 

6816” 

71’ 
73’ 

75’ 
77’ 
79’ 

_ 82: 
s4:6” 

S7’ 

90’ 
95I 
102’ 

106’ 
1101 

112: 
115’6”’ 

120’ 
123’ 

130’ 

132’6” 
133”” 4. 
1387 
144’9” 
l-“-9 15” 

15616” 
163’ 
16(,‘61’ 

168’ 

171’ 
-_ 

173: 

-’ 1761 
1SO’ 
lS214” 

1* 
0’6” 

2’S” 
114” 

3’0” 

210” 
216”. 

2r 
1’ 

2x611. 

2* 
2*6” 

27 

2’ 
2: 
2’ 
3’ 

2’6” 
2’6” 
jr 

51 
7’ 
4* 

4p 
2’ 
3i6II 

4’6” 

3’ 

7’ 
276” 

0’7” 

4’11” 
6’9” 

4’8” 

7’1” 
’ I’ll 

;r;” 

i ‘6” 
31 

2: 

3: 
d’ ** 

2*4” 

186’ 
i87:8” 

1s9* 
190’ 
1.9 3 I 

1951 
197’ 
201’ 

20d*6~1 
208*$” 

214’8” 
220* 
225: 
22813” 

233; 
238’ 
240 :&I I 
246’ 
249 ‘4’1 

252 ‘4” 
258: 

26C’ 
265’4” * 

” 270: 

272’ 
’ 274’ 

~ ,275’5” 
277 :2” 
278’ .Y 
279’ 

280’ 
280 n9” 

282O 
283’6” 
290* 

291* 
29216” 

293I 
293:6” 
295: 

296’ 
29816” 

300’ 
3051 

3067 

307: 

3’S” 
1:8” 

174” 

1’ 
3’ 
2’ 
2: 
4’ 
~161’ 

2’ 
bZ711 

514” 

j: 
3’3” 

4’9” 
3’ 
2ILlf’ L 
,:8ll 

3i411 

3: 
518” 

2’ 
j *Al’ * 
$78” 

2’ 
>'2' 

1’5” 

119” 
0'10"' 

1’ 

1’ 
0*9” 

lT3” 
1’611 

6’6” 

1’ 
116” 
0*6” 
0’6” 

1*6” 

1’ 
2:6” : 

1:‘6” 

57 

1’ 
1* 

. 

DrillerIs Length 

marked of 

Woodblocks Core 

311’ 
312IlO” 

318* 
321*4” 

331’ 
337’ 

340 ‘6” 
342161’ . 
346’ 

349’ 

3511 
355’4” 

35616” 
3587 

360’10” 
365: 
370’3” 
380’ 
384’6” 

387: 

391’ 

396’ 
401’ 

408* 
411’ 
dljr6’1 * 
415’2” 

419’8” 
424’ 

428: 
433’ 

438’ 
443’ 
448’ 
449’ 

452I 
457 ‘6” 
461:6” 
46414" 

466: 
A70’6” * 

47 51. 
476;6” 
481’6” 
486’ 

4’ 
1’10” 
5I2” 

3 ‘4” 
9*8” 
61 

3 ‘6” 
4’ 

1*6” 

3’ 
21 
L&14” 

112” 
116” 

2’10” 
4i2” 
5’3” 

9*9” 
416” 

2 ‘6” 

41 

5’ 
5’ 

7’ 
3’ 
2’6” 
1 I8” 
416" 

414" 

4* 

5* 

5* 

5' 

57 

1’ 
3' 
jr&l 

41 

2’10” 
l:gll 

4’6” 
4:611 

1 rgll 

4 I . 

4161' 
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140 Pulls - 3.28 Av. Core Length ~“1; .s~L;, 
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The zone along 

is bounded on the east 

Into the Michel Valley 

line distance of 24,000 feet. 

Soyles Brothers Drilling Compcny, Limited, of Vancouver, British 

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

each hole was standard NX, approximately 2-l/8 inches in diameter. 

J. W. Woamer &Associates assigned Melvin E. Hirkle, 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 thhe strata along the 

pipellne right of way to a depth of 500 feet. 

Following this General Statement is a profile 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. 

Respectfu,lly submitted, 

JOHN T. BOYD 8 ASSOCIATES 

By: 

------ ._. -~--. __.-- !  
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EXHlBlT PRESENTATION 

This Exhibit Section contains f* exhibits. They are, 

Exhibit 1: 

A profIle along the pIpelIne showing the location of the seven (7) holes 

drilled. Scale 1 Inch =4C@feet. 

Exhibit 2: 

East-West sections drawn through DriIl Holes No. I, No. 2 and No. 4, 

located on Alberta Natural Gas Company’s pipeline right of way. 

The drill holes show~the angle of drilling; total depth of hole; depth and 

description of the rock strata penetrated; the measured angle the beddfng planes’ 

strata were at right angle to the core at various depths; ond 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 drllling; 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. 



Exhibit 4: 

East-West sectlons drawn through Drill Hole Nos. 5 and 6 located on 

Alberta Natural Gas Company’s pipellne right of way. 

Tbe drill holes show the angle of drilling; total depth of boles; depth 

and descrtption of the rock strata penetrated; measured angle the bedding planes’ 

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

angle of the hole as determIned from acid tube dip tests. 

Exhibit 5: 

Section through Drill Hole No. 7. 

This gives essentially the same informatlon as contained in Exhlbir 4. 
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TLC following cre tie anzlyses of sa&cs of coai suhi:ted ‘qy - 

A:N. Boyse, .4lbCl-b Nc:urc! Gcs Cc&y/ 
503 Na:ural Gcs Building, 140 Sixth ,4vcwe S-W. ’ 
Caigary, Albstica 

Hots +6 (112-114) HoIe 36 (I 14-M) I 

409-64 : 
.;-. 

As Zkceived Dry As Received 

420-64 

D-y 

.6 - 
. 

-6 
77.7 78.2 83.3 83.8 
10,2 IO-3 8.8 ’ s.9 
11.5 11.5 7.3 7.3 \ . 

. 
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A. N . eoyse J .S!barta iNafurcf Gcs Co.qmny 
503 .Nct~~l Gcs Suiiding, 140 SixtS Avenue S-VI. 
Calgory, AIberia 

* i 
HoIe f% (1?5-717) Hole is6 (117-i 19) 

.:-. 
As &civved 

.5 03 r 

* 75.3 75,4 88.3 89. ? 
12.5 12.6 7.7 7.8 
Ii.0 . 12.0 3.2 3.? . 
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A.N. Soyse, A!bcca Nature! Gas Cor;l.pcny 
533 Nchiai C&S hi/ding, 140 Sixth AV~CUS S.W. 
Calgcy,, Al betia 

, Hole Gk5 (119-121) Hole 36 (121-?23) - Your Designation: 
. . 

Date Saqle mien: 
Laboratory Saxg!e X0.: 4i 3-64 4?4-64 

* , - .  ‘ 

As Fkceived 

* 7); ,i - 
ii:S 75..s 10.9 - 76.4 9.6 77.0. 9.7 

* 13.1 13.3 13.3 13.3 \ 

3~oistLaY2 % 
Ash % 
Vo!a:i!cXaticr . $6 
Ti-<& C&.‘ilo~ % 
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. . . 

Rezklis: -. . l . * 
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