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P r opos ed. Experimental Mine, 

E1e. ~s Corne rs A r.ea., 

C . .:;,r:'.eto n Cr..Y'.:mty , Ont3.:d.1.:i . 

l ntroductbn 

T :!:.is g e -,lr gi~a.1 rei:;io::- t 'N:~ "" :;:.i :rep.-i:.:-e ri. :':d.lo·~;.dng a n e xa.m 5.natio n 

of bedrock exposures i n t h e vicinHy of t h e proposed experimental mine in 

Nov ember, 196 1 a n.C. a subs eqi.:~ ent eY.3.!:r:d.n'l.t~o.:J c;f the core fr o m seven test 

borings put d own at t:b..e site d1:ring A_ :dl, 1962. The lcca ions a d depth s 

of the borings ar e indicated on ar.. ac:;om~:::..ny:i.ng phr.., s ec.le l inc~. to 

200 feet, on which :l.s also drawn an outline of t~e propos ed underground 

workings. A r eport hy G . D . Hobson c1 n the r esults of a s eismic 

reconnai ssanc e ·c1ndu .ted i::i. the a:!:' e a n Dec em e r 6, 1961 is incl:.lded 

at the end. d this repo :::t . 

G ene :r.:.:J. Des c:r+-,:i • .: :.i 

T h e pr~' os ed expe!'L ie r.ct:_..·J r ·J.ne i s locate C. in Llt 5, 

c oncession 1 (O. F . N e p e a n tc:r~;;ns:':.ip at.• ut 2 r.::.Hes nort~west of the 

community of 3e~J.s Co:rne rs . l,,. s reac.:'..ly acces sible fr ,')rn the C o rks t o wn 

Roa d which is p ara.Le i to a nd abcut h~:'.£ way b etwee~ Q u eens 1 Highways 

N o s • 15 and l 7 • 

The site is located at the n orth end of a nort h -trending ridge, 

the relief of whi.::h is from 5 0 to 1 00 feet rt.bov e t h e s ur r o:ind£ng c ountry. 

Bedrock, which is expos ed a.l:rnost ~ontinuously a.long th e ridge, has 

for m a n y y e ars een .... e chie£ s u:r<.! e f , a.n dstone used fo r building 
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purposes in the Ottawa area. Similar rock in the Beauharnois, Quebec 
\ 

area has been crushed to provide fine and coarse aggregate and road 

building material. Overburden in the area consists chiefly of rubble 

and loose rock produced during the excavati on of several, small, shallow 

quarries. 

Bed:rock - desc:d ption 

Bedrock exposed at the site cons5.sts of Nepean sandstone, a 

fine-grained, white to dark grey, quart z s a ndstone, containing narrow 

interbeds of blue-grey quartzite. It has been well described by 

A.E. Wilson. 1 The sandstone exposed in the walls of the shallow 

quarries near the site is thin-bedded with few beds greater than 14 inches 

in thickness. 

Weathering has penetrated the upper part of the sandstone to 

depths ranging from 3. 8 to 30 feet. Here the rock along the numerous 

joint and bedding planes is frequently coated with a thin, brown deposit 

of iron-bearing carbonate formed by circulating groundwater. Core 

recovery in this upper zone was poor. Below, bedrock consists of 

fairly massive to massive sand.stone overlying granitic Precambrian 

rocks. A result of the test boring program indicates the elevation of the 

granite surface beneath the proposed limits of the experimental mine 

decreases southerly from 246 to 238 feet. Discontinuous beds of buff-

coloured silty shale and conglomerate up to 5 feet in thickness immediately 

overlie the granite. With the exception of boring No. 2, bedrock adjacent 

1 
Wilson, A. E.: Geology of the Ottawa - St. Lawrence Lowland; 

Geol. Surv., Canada; Memoir 241, 1946. 
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to the contact is solid and E t:l e groundwater should be enc.:iuntered in 

this horizon. In boring N o . 2 about 12 feet of the sandstone immediately 

overlying the granite is "Croker.. an-~ wea.t!iered. The u r p er part of this 

shattered material will pr o1:.a.bly he inters e cted during construction of the 

mine. It is p ossible so:rr:e groundwater will b e enco untered h e re . 

.Bedrock - s tn; ctur es 

Jointing and bed.ding ar e the most important structu res in 

bedroc k at the site. The potenti:'l.l aquifers encountered in the sandstone 

during drilling i:'J.va:ric;.b ly cc ,:: ...::. r alo ng joir:.t or bedding planes. Also 

the jointing and bedding repre sen .. planes of weakness in bedrock along 

which it will fre que ntly break when blasted. The most pronounced 

jointing is a v e rtical s et which int e:rst:' cts the tu.Y'.nel a t 50 to 68 degrees. 

This is an important ge logical consideration ber.:a;:s e, i n general, it is 

undesirable to have persistant joints par a :'.le J. or nea rly pa r allel to a 

high, long wall. The more closely t11.e stri:ke of the joints approaches a 

direction that is n0r:!:r1a,l to the surfa.-.:e t.h e l es effe c t the jcints hr...ve rn 

causing instability. The jointing is belie1;- ed to extend from bed.rock 

surface to the base of the sand.stone. A joint rose tte which indi cates 

diagrammatically the r elation of the join i.ng to tLe line of the proposed 

access tunnel accompanies this r eport. Bed:::i :1g t :::-cugh out the area is 

almost horizontal. ::Iowever, the presence 0£ :mir: r, locc-~l undulati ons 

in the beds have resulted i n shallow dips which va.r·y fr o m 10 degrees 

north to 5 degrees sou:h. In the vidni y of the proposed access tunnel 

the beds dip 5 degrees southeast and the strike is such that they intersect 

the tunnel at about 60 degrees. It sho l d be noted the dip of the beddi ng 
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JOINT ROSETTE 

The above illustration presents diagrammatically 
the direction and dip of the jointing in 
bedrock exposed at the Experimental Mine , 
Bells Corners area, Carleton County, Ontario 

90 
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is in the opposite direction to the proposed 3/4 of 1 per cent slope for 

the tunnel. There is no evidence of major faulti n g in bedrock exposed 

at the site. It i s improbable the steep s i des of the r i dge are fa 1t scarps. 

Groundwater 

It is believed hand specimens of the s a ndstone at Bells 

Corners have a low porosity and permeability. However, groundwater 

can circulate along both joint and bedding planes in the rock mass. 

Consequently the permeability of the rock mass wil. vary consi derably 

from place to place depending upon the abser..ce or presence of these planes. 

During construction of the experiinental mine the r e should be very little 

inflow from most of the rock mass. 

Several irregula r l y spaced h orizons c apa b l e of carrying 

groundwater were observed in the core from the seven test borings. 

In most instances they were parallel t o the h ori z o ntal bedding although 

at least two were along vertic al joint planes. It was to investigate the 

presence of the latter that borings Nos. 2 and 4 were drilled at 45 degrees 

to the horizontal. These p o tential aquifers have been identified on the 

accompanying geological section by the letters "P.A. 11 • A 12-foot zone 

containing at least 5 potential aquifers was encountered near the top of 

the tunnel and in the rock immediately above it by boring No. 1. A 

similar slightly smaller zone which may be a continuation of the other 

was encountered by boring No. 2 about 8 feet abov e the workings. 

Potential aquifers were not encountered near the tunnel by boring No. 4, 

however, several will be encountered near the intersection of the 

workings and boring No. 7 H, at some future date, the mine is extended 
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south to this point. The quantity of groundwater which might be 

encountered during construction of the mine is unknown. It is not 

believed to be great. There is no evidence of groundwater seeps or 

springs along the base of the ridge. During November, 1961 the ground

water table was 5 feet from ground surface in a diamond drill hole 

located on the ridge about 1 , 500 feet ea st of the site and at a similar 

depth in an abandoned well situated near station No. 3 at the foot of the 

bluff. Little groundwater will be encountered at the contact of the granite 

with the overlying sedimentary rocks. 

Conclusions 

The following conclusions are made as a result of this 

geological investigation: 

1. Bedrock consists chiefly of a fine- grained, white to dark 

grey, quartz sandstone over lying granitic Precambrian rocks. With 

the exception of the sandstone a t the intersection of the mine and boring 

No. 2, bedrock that will be encountered during construction is probably 

the most competent of all the rock penetra ted during the boring program. 

The surface of the Precambrian rocks will occur about 6 feet below the 

floor of the proposed access tunnel and from 6 to 16 feet below the floor 

of the main part of the mine . 

2. Jointing and bedding are the two most important structures 

in the sandstone. Both structures represent planes of weakness in the 
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rock and will influence the manner the rock will break when blasted. 

3. Numerous, irregularly spaced potential aquifers occur in the 

sandstone chiefly along the horizontal bedding planes and vertical joint 

planes. As indicated on the accompanying geological section many 

potential aquifers exist immediately above the proposed workings. The 

quantity of groundwater which may be encounte r ed is not known. It is 

not, however, believed to be large. 

4. The information obtained from the test borings indicated 

the data derived from the seismic investigation wa s es s entially correct. 

The third layer described by Mr. Hobson as a massive, dense, competent 

sandstone with a velocity comparable to granite was proved by the 

drilling to actually by granite. 
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Seismic Reconnaissance at Bells Corners 

By G. D. Hobson 

An experimental seismic survey was conducted at the proposed 

mine location at Bells Corners on December 6, 1961 t using a portable 

hammer seismograph. Three refraction profiles were shot across the 

area of interest and one profile at a known location near a hole drilled 

to granite. The accompanying diagram sets out the profiles and certain 

results. 

The purpose of the survey was to see whether the seismic 

method could determine the contact between the Nepean sandstone and 

granite. The Nepean sandstone outcrops at surfa ce in this area. The 

seismic method is effective only if at the interface between two rock 

strata there is a definite change in the velocity of transmission of seismic 

waves within those strata. If two adjacent rock strata transmit seismic 

energy with the same velocity the interface between these two strata will 

not be detected even though the two layers may be of entirely different 

material. This latter fact was appreciated at the outset of this seismic 

survey since we knew we would be dealing with the very dense Nepean 

sandstone immediately overl ying granite. Some interesting and possibly 

useful results may have evolved. 

Considerable background information with respect to the 

velocities that we might expect in the Nepean sandstone was obtained 

in the Vaudreuil area Q uebec, from a previous survey . The Nepean 



- 9 -

sandstone in the Vaudreuil area is under a considerable thickness of 

overburden and would therefore, differ in som~ respects to the location 

at Bells Corners. However, it was felt that the velocity information at 

hand would be of considerable help in this survey . This was substantiated. 

Computations indicate a definite three layer case. The 

ace ompanying diagram illustrates the thickness of these various layers 

in the form of isopachs. The top layer, from 20 to 35 feet thick 1 with 

a comparatively low velocity of approximately 4, OOO feet per second is 

weathered probably through the severe jointing and bedding planes visible 

from the surface . This upper layer appears to thicken to the east although 

no control is available to the west. It may be that this layer thickens to 

the southwest but location two is already off the central high of the ridge 

and this possibility is doubtful. 

The intermediate layer underlying the upper weathered layer 

is more massive and not weathered as indicated by the average velocity 

of 12, OOO feet per second. This layer appears to vary from approximately 

45 to 75 feet thick over the surveyed area and may be generally described 

as lenticular in shape with the thickest section located generally in the 

area of most interest. Optional contouring to the southwest due to lack 

of positive control, is indicated on the diagram. 

The third layer is a massive, dense 1 competent sandstone with 

a velocity comparable to granite. The average horizontal velocity observed 

is 20, 600 feet per second . Since this velocity is so similar to a granite 
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velocity no refracted energy can be detected f rom the sandstone

granite interface below . This third layer i s a t lea st approximately 

70 feet below ground surface. If muc h work ; such as d r i lling , 

excavating~ etc. is anticipated within this materialr it mus t be 

appreciated that costs may be inc r eased. 

In conclusion, the seismic method is unable to pick up the 

contact between the sandstone and the granite due to the lack of a velocity 

differential between these two strata . This sur ve y h as pointed up, 

however, the approKimate thickness of the weathered layer near the 

surface, the presence of an intermediate layer some 45 t o 7 5 feet thick 

which should not be too difficult to mine • and th e presence of a lower 

very massive dense and competent layer of sandstone wh ich may be of 

considerable thickness. This last laye r may be of the o r der of 70 to 

100 feet thick according to geological information and would provide a 

good floor for the mine. It is still necessary to drill a hole to the 

granite to correlate this seismic information with the geology on the 

site. 
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LOG OF TE ST BORING NO. I 

Elevation of Ground Surface : 319. I 
319. I 
23 0 . 0 

Elevation of Bedrock: 
Elevation of Bottom of Hole: 

Hole drilled at right angles to base line at an angle of 
7 8 degrees to the horizontal. 

Depth (feet) 

0 

0 - 2, 2 

2.2-6.0 

6.0-9.3 

9.3-14.4 

14.4 - 15. 7 

15. 7 - 16. 8 

16.8-22.8 

22.8-23.2 

Description 

Ground and bedrock surface. 

AX casing core; no recovery. 

Sandstone: fairly massive; grey to buff; medium
grained; a few shaly partings usually along bedding 
planes; considerable brown weathering along 
bedding planes ; core up to 4 inches. 

Sandstone: fairly massive; dark grey; medium
grained; numerous irregular, shaly partings; 
core up to 3 inches; no weathering. 

Sa ndstone: fairly massive; grey; medium-grained; 
a few shaly partings up to I I 4 inch at 12. 5; core 
up to 4 inches. 

Sandstone: massive; dark grey; medium-grained; 
calcareous; core up to 11 inches; a distinctive bed. 

Sandstone~ fairly massive; dark grey; medium
grained; numerous shaly partings usually parallel 
to horizontal bedding. 

Sandstone: massive; grey; medium-grainedj very 
little shale; core up to 26 inches; I-inch, brown, 
weathered seams at 17. 7 and 18.0. 

Sandstone: fairly massive; dark grey; medium
grained; numerous shaly pa rtings; core up to 
3 inches. 



Depth (feet) 

23. 2 - 29. 9 

29. 9 - 30. 9 

30.9 - 33.8 

33.8-37.5 

37. 5 - 37. 9 

37.9 - 42.6 

42. 6 - 46. 7 

46.7-48.5 

48. 5 - 52. 0 

52.0-53.0 
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Description 

Sandstone: fairly massive; grey; medium
grainedi a few irregular shaly partings and 
minute inclusions; core up to 6 inches. 

Sandstone: as 22. 8 - 23. 2 
( 

Sandstone: fairly massivej grey to dark grey; 
medium-grained; numerous irregular shaly 
partings; core up to 8 inches. 

Sandstone: fairly massive; light greyj medium
grained; minor shale; core up to 7 inches. 

Sandstone: fairly massivej dark grey; medium
grained; numerous irregular, blue-grey. shaly 
partings; core up to 5 inches. 

Sandstone: fairly massivei light grey; medium
grainedi a few shaly partings up to 1I16 inch; 
core up to 6 inches. 

Sandstone: fairly massive; greyj medium-grained; 
very few shaly partings; a vertical joint plane cut 
at 42. 6 - 44. 0 the surfaces of which are weathered 
brown; core up to 7 inches. 

Sandstone: fairly massive; dark grey; medium
grained; numerous irregular; shaly partings; 
considerable brown weathering between 47. 5 and 
48. 5; core up to 5 inches. 

Sandstone: fairly massive; grey; medium-grained; 
a few scattered shaly partings; core up to 4 inches; 
a 2-inch, soft, brown, horizontal. weathered seam 
at50.3. 

Sandstone: massive; dark greyj medium-grained; 
numerous irregular shaly partings; an 11-inch 
length of core. 



Depth (feet) 

53.0-70.8 

70.8-72.7 

72.7-91.0 

91. 0 

Note: 
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Description 

Sandstone: massive; grey to dark grey; fine- to 
medium-grained; a few scattered shaly partings; 
a I-inch, brown, horizontal, weathered seam at 
57.0; core up to 11 inches. 

Shale: buff to grey; fine-grained; sandy in part; 
core up to 2 inches; 6 inches co r e lost. 

Granite: massive; grey to reddish-brown; fine
to medium-grained; core up to 12 inches; no 
we a the ring. 

Bottom of boring. 

Considerable brown weathering along horizontal 
bedding planes in upper 6 feet of bedrock; from 
6. 0 to 52. 0 feet rock is fairly massive and then 
becomes massive down to a 2-foot shale bed 
directly overly ing the granite; a few brown 
weathered seams were encountered in the sandstone 
which are believed to be potent ial aquifers, they 
are usually along the horizontal bedding planes, 
one seam was along a vertical joint; the granite is 
massive and not weathered; the contact between the 
shale and underlyi ng gr anite is tight; it is believed 
the granite is more weat hered when it is overlaid 
by the basal conglome r ate; per cent of core lost: 
12. 
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LOG OF TEST BORING NO.; 2 

Elevation of Ground Surface: 320.8 
320.8 
243.0 

Elevation of Bedrock: 
Elevation of Bottom of Hole: 

Hole is located 15 feet northeast of station No. 2. The azimuth 
was 15 degrees west of that of the base line and it was drilled south 
at an angle of 45 degrees to the horizontal.. 

Depth (feet) 

0 

0 - 2. 5 

2.5-3.8 

3.8-11.4 

11. 4 - 20. 5 

20.5 - 21.4 

21. 4 - 24. 7 

Description 

Ground and bedrock surface. 

AX casing corej no recovery. 

Sandstone: massive ; grey; medium-grained; 
core up to 10 inches long; considerable brownish 
weathering and carbonate coatings along vertical 
joint planes, 

Sandstone: massive; grey; medium-grained; core 
up to 16 inches; very little shale. 

Sandstone: fairly massive; grey to dark grey; 
medium- grainedj core up to 6 inches; numerous 
dark grey, shaly partings up to 1I8 inch in 
thickness, some parallel to bedding; 9 inches of 
core lost at 13. 3; considerable carbonate in 
matrix. 

Sandstone: fairly massive; shaly; dark grey to 
black; fine- to medium-grained; sandy shale 
interbeds up to 1/2 inch in thickness; core up 
to 5 inches. 

Sandstone: fairly massive; grey to dark grey; 
medium-grained; thin-bedded; considerable brown 
weatheringbetween22.5 - 24.0; numerous 
irregular shaly partings up to 1/8 inch; longest 
core is 7 inches; minor carbonate in matrix. 



Depth (feet) 

24. 7 - 32. 0 

32.0 - 35.4 

35.4 - 36. 8 

36. 8 - 41. 0 

41. 0 - 46. 5 

46. 5 - 51. 6 

51.6-53.2 

53.2 - 67.0 
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Description 

Sandstone: massive; grey; medium-grained; 
minor brownish mottling; minor shale as 
irregular partings; core up to 17 inches; 9 inches 
of core lost. 

Sandstone: fairly massive; light grey; fine- to 
medium-grained; minor shaly partings and minute 
shale inclusionsj core up to 3 inches in length; 
core broken and not in good condition. 

Sandstone: fairly massive; grey; medium-grained; 
numerous irregular shaly partings some parallel to 
bedding; core up to 8 inches; 6 inches of core lost 
at 34. 5 

Sandstone: fairly ma ssive; light grey; fine- to 
medium-grained; a few irregular shaly partings; 
core up to 4 inches; core broken; 10 inches of 
core lost between 36 . 8 - 38. 0. 

Sandstone: fairly massive; grey to dark grey; 
medium-grained ; alternating beds of grey and 
dark grey sandstone up to 12 inches in thickness; 
dark beds have a higher shale content; core up to 
7 inches; matrix is partly carbonate. 

Sandstone: fairl y massive; light grey; medium
grained; no shale; a few small, brown, weathered 
spots; core up to 9 inches; 10 inches of core lost 
between 47. 2 - 48. 8. 

Sandstone: massive; dark grey; medium-grained; 
some brown mottlingi numerous black, shaly 
partings. 

Sandstone: fairly massive; grey to dark grey; 
medium-grained; core up to 9 inches; a few 
shaly partings up to I/ 8 inch chiefly along 
bedding planes; considerable brown carbonate 
coatings and weathering between 59.5 - 60.5 
and 64.5 - 65.0; probably a good aquifer at 60.0. 



Depth (feet) 

67.0-68.8 

68.8-72.3 

72.3-74.9 

74. 9 - 80. 0 

80. 0 - 81. 7 

81.7-92.8 

92.8 - 101.0 

101 . 0 - l 05. 5 

105.5-111.0 
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Description 

Sandstone: fairly massive; greyish- brown; 
medium- grained; considerable brown weathering; 
numerous, irregular, shaly partings; core up to 
3 inches; a p robable aquifer at 68. 0 in a joint 
plane at 90 deg r ees t o bedding. 

Sandstone: massive; medium grey; medium
grained; core up to 15 inches; shale as irregular, 
hair-thin partings. 

Sandstone: fairly massive; grey; medium-grained; 
core up to 5 inches; minor shale as irregular, hair
thin partings. 

Sandstone: massive; grey to dark grey; medium
grained; core up to 22 inche s; numerous irregular, 
shaly partings . 

Sandstone: fairly massive; dark grey; medium
grained; nume rous irregular, shaly partings ; 
a 1 /2 inch, grey shale interbed at 81. 2; bedrock 
is massive above and below shale bed. 

Sandstone: massive; light grey to grey; medium
grained; minor shaly par t ings u p to 1/ 8 inch; 
frequently parallel to bedding; core up to 10 inches; 
12 inches of core lost p robably between 92. 8 - 94. 0. 

Sandstone: core badly b r oken; grey to brownish
grey; medium- grained; longest core is 3 inches; 
considerable brown weathering indicates presence 
of groundwater; 5. 2 feet of core lost. 

Conglomerate: core badly broken; granitic and 
quartz pebbles and cobbles up to 4 inches 
imbedded in medium -grained sand; firmly 
cemented; longest core is 3 inches; 4. 0 feet of 
core lost. 

Granite: fairly massive; pink; fine- to medium
grained; fairly fresh; no weathering; core up to 
5 inches; 12 inches of core lost; some groundwater 
along joint planes at 45 degrees to core. 



Depth (feet) 

111. 0 

Note: 
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Description 

Bottom of boring. 

Bedrock is generally fairly massive with few 
massive beds. Several potential aquifers are 
pre sent which could carry considerable groundwater. 
There was no indication if they presently carry 
water. The sandsone and conglomerate immediately 
above the granite is badly broken and we a the red. 
This broken material is also a potential aquifer. The 
hole is located on the floor of an abandoned quarry 
and is probably 6 t o 8 feet beneath the original 
bedrock surface. Consequently, there is less 
weathered rock near ground surface. Drilling 
water was lost in first 2 feet. Pe r cent of core 
lost: 15. 
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LOG OF TEST BORING NO . 3 

Elevation of Ground Surface: 319. 5 
319.0 
223.0 

Elevation of Bedrock: 
Elevation of Bottom of Hole: 

Depth (feet) 

0 - 0. 5 

0.5 - 1.5 

1.5 - 6,0 

6.0 - 8.0 

8.0 - 13.5 

13. 5 - 24. 0 

24. 0 - 24. 6 

24. 6 - 31. 3 

31.3-31.6 

31.6 - 31.8 

31. 8 - 34. 0 

Description 

Overburden. 

AX casing core; no recovery. 

Lost core. 

Sandstone: fairly massive; grey to buff; medium
grained; no shale; core up to 3 inches; con
siderable brown weathering. 

Sandstone: fairly massive; grey; medium- to coarse
grained; no shale; core broken; core up to 2 inches. 

Sandstone: fairly massive; grey; medium-grained; 
a few shaly partings usually parallel to bedding ; 
core up to 7 inches; 3 1/ 2 feet core lost between 
13.5 - 19 . 0. 

Sandstone: fairly massive; dark grey; medium
grained; numerous irregular, shaly partings. 

Sandstone: as 13. 5 - 24. 0 

Sandstone: fairly massive; grey- black; fine- grained; 
shaly; a distinctive bed. 

Sandstone: fairly massive; dark grey; fine-grained; 
calcareous (as in hole 7); a distinctive bed. 

Sandstone: fairly massive; grey; medium-grained; 
numerous irregular, shaly partings; core up to 
2 inches. 



Depth (feet) 

34.0 - 35 . 5 

35.5 - 36.2 

36.2 - 41.7 

41. 7 - 46. 0 

46.0-50.5 

50. 5 - 52. 8 

52.8-58.7 

58.7-59.1 

59. 1 - 64 . 9 

64.9-66.2 
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Description 

Sandstone: massive; grey to buff; medium
grained; no shale; considerable brown weathering; 
core up to 5 inches; 2-inch weathered seam along 
horizontal bedding at 34. 1. 

Sandstone: as 34. 0 - 35. 5 with no weathering. 

Sandstone: massive ; grey; medium- to coarse
grained; no shale; pitted with small (1/4-inch) 
solution cavities between 36. 0 - 36. 3; core up to 
7 inches. 

Sandstone: fairly massive; grey to dark grey; 
medium-grained; a few shaly inclusions and 
partings up to 1/8 inch sometimes parallel to 
bedding; core up to 4 inc hes. 

Sandstone: fairly massive; grey; medium-grained; 
a few shaly partings; core up to 3 inches; 12 inches 
of core lost. 

Sandstone: fairly m a s s ive; dark grey, medium
grained; numerous shaly partings; core up to 
3 inches. 

Sandstone: fairly massive; light grey; fine-grained; 
quartzitic; pitted with a few small solution cavities i 
no shale except for a 1/4-inch bed at 53. 6; core up 
to 4 inches. 

Sandstone: fairly massive; dark grey; medium
grained; numerous irregular, shaly partings, 

Sandstone: fairly massive; light grey; medium
grained; no shale except for some small partings 
at 63. 9; a 1-inch, brown, horizontal seam at 
63. 5; core up to 5 inches. 

Sandstone: massive; dark grey; medium-grained; 
numerous irregular, shaly partings; core up to 
7 inches. 



Depth (feet) 

66. 2 - 69. 0 

69.0-88.5 

88. 5 - 94. 6 

94.6-95.5 

95.5 

Note: 
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Description 

Sandstone: fairly massive; grey; medium
grained; a few irregular, shaly partings; 
1-inch, brown, weathered, horiz ontal seams at 
66. 8 and 69. 0 indicate possible aquifers; core up 
to 3 inches. 

Sandstone: massive; grey; medium- to coarse
grained; a few irregular, greenish-grey, shaly 
partings; core up to 10 inches. 

Sandstone: fairly massive; dark grey to buff; fine
grained; shaly; thin-bedded; core badly broken; 
4 feet of core lost ; bad drilling. 

Sandstone : fairly massive; grey; coarse-grained; 
a few rounded, sand grains up to 1/4 inch; no 
shale; core up to 2 inches. 

Bottom of boring. 

Weathering has penetrated the upper 7. 5 feet of 
rock; below, rock is fresh but only fairly massive 
down to 69. 0 where it becomes massive for about 
19. 5 feet; granite was not encountered but the 
upper part of the basal conglomerate was penetrated; 
several potential aquifers were encountered as were 
several small solution cavities; per cent of core lost: 
28. 
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LOG OF TEST BORING NO. 4 

Elevation of Ground Surface: 328.5 
327.5 
234.0 

E levation of Bedrock: 
Elevation of Bottom of Hole: 

Hole was drilled parallel to base line toward station No . 5 and 
an angle of 45 degrees to the horizontal. 

Depth (feet) 

0 . 0 - 1.0 

1.0 - 6.0 

6.0 - 30.0 

30.0-40.0 

40.0 - 50.5 

50.5-50.8 

50. 8 -59.8 

59. 8 - 64. 0 

Description 

Overburden. 

AX casing core; no recovery. 

Sandstone: core badly broken; grey to buff; 
medium-grained; considerable brownish weathering; 
core cuts bedding at 45 degrees; minor irregulart 
shaly partings; longest core is 4 inches; 13 1/2 feet 
of core lost. 

Sandstone: fairly massive to massive; grey; medium
grained; longest core is 6 inches . 

Sandstone: fairly massive; grey to dark grey; 
medium-grained; numerous irregular, shaly 
partings; considerable shale at 45. 0 - 45. 3, 
47.0 - 48.4 and 50 . 0 - 50.5; longest core is 
15 inches; 15 inches of core lost; matrix is 
probably a mixture of carbonate and silica. 

Sandstone: brown; a weathered horizon along 
the bedding; a potential aquifer. 

Sandstone: fairly massive; grey to dark grey; 
medium- grained1 longest core is 8 inches; 
numerous irregular t shaly partings and minute 
inclusions. 

Sandstone: fairly massive; light grey; medium
grained; longest core is 4 inches; a 1/2-inch 
shale bed at 62. 9. 



Depth (feet) 

64.0-65.1 

65.1 - 67.4 

67.4 - 69.3 

69.3 - 74.7 

74. 7 - 89. 3 

89. 3 - 89. 8 

89.8-94.6 

94. 6 - 10 0. 1 

100.1-105.5 

105.5 - 107.0 

107.0-120.0 
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Description 

Sandstone: fairly massive , dark grey, medium
grained; numerous irregular, shaly partings and 
minute inclusions; longest core is 3 inches, 

Sandstone: massive; light grey; medium- grained; 
excellent eras shedding; longest core is 6 inches. 

Sandstone: as 64,0 - 65.1; longest core is 
4 inches. 

Sandstone: core badly broken; grey to dark grey; 
medium- grained; longest core is 4 inches; 4. 8 feet 
of core lost. 

Sandstone: fairly massive; grey; medium-grained; 
minor shaly partings up to 1/ 8 inch usually 
parallel to bedding; core up to 10 inches. 

Sandstone: fairly massive; dark grey; medium
grained; numerous irregular, shaly partings . 

Sandstone: fairly ma ssive; grey; medium-grained; 
some brown, weathered mottling; minor shaly 
partings; longest core is 5 inches; considerable 
carbonate in matrix. 

Sandstone: fairly massive; medium to dark grey; 
medium-grained; minor shaly partings; core up to 
16 inches . 

Sandstone: fairly massive; grey to dark grey; 
medium- grained; a few irregular, shaly partings; 
longest core is 9 inches; very little cohesion 
between 100 . 2 - 101. 7. 

Sandstone: fairly massive; dark greyi medium
grained; numerous irregular shaly partings ; 
longest core is 6 inches. 

Sandstone: fairly massive; grey; medium
grained; minor shaly partings chiefly parallel 
to bedding; longest core is 6 inches; core lost 
between 116.2 - 119.0. 



Depth (feet) 

120.0 - 127.0 

127. 0 - 128.4 

128.4 - 129. 6 

129. 6 - 129. 9 

129.9 - 133.0 

133.0 

Note: 
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Description 

Sandstone: fa i rly mas sive; light grey ; fine- to 
medium-grained; numerous, blue-grey shale 
interbeds up to 2 inche s in width; excellent cross
bedding; 3 feet of co r e lost. 

Conglomerate: rounded quartz and granitic pebbles 
up to 2 inches i n diamete r in a firmly cemented 
quartz sand matr ix. 

Sandstone: massive; light grey; medium-grained; 
no shale; core up to 3 inches. 

Conglomerate : as 12 7 . 0 - 12 8. 4 except there are 
no pebbles greater than 1 inch in diameter. 

Granite: pink; medium-grained; fairly fresh and 
massive; minor alteration to chlorite; 6 inches of 
core lost. 

Bottom of boring. 

The upper 30 feet of bedrock is believed to be badly 
broken and highly weathered. The rock below is 
fairly massive with the exception of a 3-inch 
potential aquifer at 50. 5 and between 89. 9 - 94. 6 
where considerable brown weathering exists. The 
sandstone-conglomerate-granite contact is re
latively tight with little weathered rock present. 
The core seldom broke along bedding planes or 
shaly partings. All drilling water was lost in 
the upper 15 feet. Per cent of core lost: 31. 
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LOG OF TEST BORING NO. 5 

Elevation of Ground Surface: 329.3 
329.3 
229.3 

Elevation of Bedrock: 
Elevation of Bottom of Hole: 

Depth (feet) 

0.0-2.0 

2.0 - 13.2 

13.2 - 21.6 

21.6 - 23.8 

23.8-30.8 

30.8-31.8 

31.8-32.4 

32. 4 - 34. 1 

34.1 - 40.4 

Description 

AX casing core: no recovery. 

Sandstone: fairly massive; grey to buff; medium
grained; very few shaly partings; considerable 
brown weathering along horizontal bedding planes; 
core up to 7 inches; 12 inches of core lost. 

Sandstone: as 2. 0 - 13. 2 but no brown weathering; 
12 inches of core lost. 

Sandstone: fairly massive; light grey to grey; 
medium-grained; ver y few shaly partings; core up 
to 8 inches. 

Sandstone: fairly massive; grey to dark grey; 
medium-grained; numerous irregular, shaly 
partings; core up to 9 inches. 

Sandstone: fairly massive; light grey; medium
grained; no shale; core up to 3 inches. 

Sandstone: fairly massive i dark grey to black; 
fine-grained; calcareous; a distinctive bed. 

Sandstone: massive; dark grey; medium
grained; slightly calcareous matrix; numerous 
irregular, shaly partings up to 1/8 inch; a 
I-inch, horizontal, brown seam at 34.1, a 
definite aquifer; core up to 13 inches. 

Sandstone: fairly massive; grey; medium-grained; 
a few irregular,. shaly partings; core up to 
7 inches. 



Depth (feet) 

40.4 - 46.3 

46. 3 - 49. 0 

49. 0 - 59. 0 

59.0-59.5 

59. 5 - 64. 2 

64.2-65.1 

65.1 - 69.0 

69.0 - 80.5 

80.5 - 81.9 

81. 9 - 84. 3 

84. 3 - 86.4 

86,4-90.3 
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Description 

Sandstone : fairly massive; light grey; fine- to 
medium-grained; a few very thin, shaly partings 
and minute shale inclusions; core up to 12 inches. 

Sandstone : fairly massive; dark grey; medium
grained; numerous thin, shaly partings and in
clusions; core up to 5 inches. 

Sandstone : as 40.4 to 46. 3; core up to 5 inches. 

Sandstone: fairly massive; dark grey; medium
grained; numerous irregular, shaly partings and 
inclusions; core up to 3 inches. 

Sandstone: massive; light grey; fine- to medium
grained; numerous shaly partings between 61. 2 
and 61. 5; horizontal, brownt weathered seam at 
62.6; a 1-inch, sandy, shale interbedat 61.5; core 
up to 12 inches. 

Sandstone : as 59. 0 - 59. 5; core up to 5 inches. 

Sandstone : massive; light grey; fine- to medium
grained; very few shaly partings ; core up to 
9 inches. 

Sandstone: fairly massive; light to medium grey; 
fine- to medium- grained; greenish shale inclusions 
at 69. 0 and between 80. 2 and 81. O; core up to 7 inches. 

Shale : buff to grey; sandy in part; core up to 3 inches. 

Sandstone : massive; light grey; medium- to coarse
grained; a few rounded grains up to 1I4 inchj 
minor shale as irregular partings; core up to 
14 inches. 

Sandstone : as 81.9 - 84.3 but with considerable 
brownish weathering. 

Sandstone: as 81. 9 - 84. 3; core up to 4 inches; 
6 inches of lost core. 



Depth (feet) 

90.3 - 91.0 

91 . 0 - 96. 6 

96. 6 - 100.0 

100.0 

Note: 
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Description 

Sandstone: as 84.3 - 86.4 

Lost core : rock missing; probably consists of 
about 2. 6 feet of conglomerate and 3 . 0 feet of 
granite. 

Granite: fairly massive; reddish-brown; fine - to 
medium-grained; gneissic; considerable weathering; 
core up to 2 inches . 

Bottom of boring. 

Considerable we a the ring exists in the upper 13. 2 
feet of bedrock especially along the horizontal 
bedding planes. Below, the rock consists of fairly 
massive to massive sandstone with small, horizontal, 
weathered seams at 34 . 1 and 62. 6 which may act as 
aquifers. Bedrock at the sandstone-granite contact 
is believed to be highly weathered, about 5. 6 feet of 
core was lost here . Per cent of core lost : 14. 
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LOG OF TEST BORING NO . 6 

Elevation of Ground Surface: 343.7 
343.7 
236.7 

Elevation of Bedrock: 
Elevation of Bottom of Hole: 

Depth {feet) 

0 

0 - o. 5 

0.5-21.5 

21.5-23.0 

23.0 - 27.0 

27. 0 - 34. 2 

34. 2 - 37. 0 

37.0-39.5 

39.5 - 41.2 

Description 

Ground and bedrock surface. 

AX casing core; no recovery. 

Sandstone: fairly massive; grey to buff; 
medium-grained; considerable brownish weathering; 
longest core is 6 inches; minor shaly partings and 
minute inclusions; 9 feet of core lost; 3 feet lost 
between 18. 0 - 21. 5. 

Sandstone: fairly massive; medium grey; medium
grained; thin-beddedj numerous shaly partings along 
bedding planes up to 1 I 8 inch; core up to 3 inches. 

Sandstone: core badly brokenj light grey1 medium
grained; a few shaly inclusions up to 1I16 inch; 
18 inches of core lost. 

Sandstone: fairly massive; dark grey; medium
grained; numerous irregular, shaly partings; longest 
core ie; 6 inches; 1/2-inch, shale interbed at 31.5. 

Sandstone: fairly massive; grey to medium grey; 
medium-grained; numerous irregular, shaly partings; 
core up to 5 inches; minor buff-coloured weathering. 

Sandstone: fairly massive; grey; medium-grained; 
a few shale inclusions up to 1I8 inch; core up- to 
2 inches. 

Sandstone: massive; dark grey; medium-grained; 
numerous irregular, shaly partings; longest core 
is 11 inches; minor buff-coloured weathering. 



Depth (feet) 

41. 2 - 48. 0 

48.0-50.7 

50.7 - 63.8 

63. 8 - 67. 7 

67.7-75.0 

75.0-76.6 

76.6-81.3 

81.3 - 86.5 

86.5 - 87.0 
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Description 

Sandstone: fairly massive; grey to medium grey; 
fine- to medium-grained; considerable brown 
weathering between41 . 2 - 41 . 6 and 45 . 0 - 45.4; 
1/2-inch, black 1 shale interbed at 45.4; core up 
to 3 inches. 

Sandstone: fairl y massi ve; medium to dark grey; 
medium-grained; numerous shaly partings J minor 
buff-coloured weathering; longest core is 2 inches; 
4 inches of core lost. 

Sandstone: fairly massive; light grey to grey; 
medium-grained; minor buff-coloured weathering; 
shale as irregular partings some parallel to 
bedding; core up to 5 inches. 

Sandstone: fairly massive; grey to brown; medium
grained; considerable brown weathering throughout; 
a potential aquifer parallel to bedding; core up to 
6 inches. 

Sandstone: massive; grey; medium-grained; a few 
irregular t shal y partings; 3 inches of brown 
weathering at 71. 5; core up to 12 inches. 

Sandstone: fairly massive; grey to dark grey; 
medium-grained; numerous irregular, shaly 
partings; considerable brown weathering; core 
up to 6 inches. 

Sandstone: fairly massive i light grey; fine- to 
medium- grainedj no weathering or shale; core up 
to 3 inches. 

Sandstone: fairly massive; grey to buff; medium
grained; considerable buff-coloured weathering; 
1/2-inch,. black shale interbed at 82 . 5; 18 inches 
of core lost. 

Sandstone: argillaceous; buff-coloured; fine
grained; a 6-inch interbed. 



Depth (feet) 

87. 0 - 9 8. 2 

98.2-98.7 

98. 7 - 106. 7 

106~7 

Note: 
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Description 

Sandstone: fairly massive i grey; medium- to 
coarse-grained; very li ttle shale; core up to 
7 inches; no weathe r ing. 

Conglomerate: granit ic and quartz pebbles and 
cobbles up to 4 i nches; fi r mly cemented; 1-incht 
brown, weat hered zone a t 9 8 . 7 immediately above 
granite contact ; rock here is fairly solid; contact 
is tight. 

Granite: fairly massive; p ink; medium-grained; 
minor weathering; some alteration to soft, green 
chlorite; co r e up to 4 inches; 12 inches of core 
lost. 

Bottom of hole. 

Upper 21. 5 feet of roc k is weathered and sufficiently 
fractured to a c t as an excellent intake for ground
water; below roc k is fairl y massive with more 
massive material between 67. 7 and 75. O; brownish 
weathering s c a t tered t hr oughout bedrock indicates 
circulating groundwat er p r obably along joint and 
bedding planes; t h e s andst one-granite contact is 
tight except fo :-c a 1-inch aquifer immediately above 
granite . Per cent of core lost: 32 . 
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LOG OF TEST BORI~G NO. 7 

Elevation of Ground Surfac e: 333 .8 
333 . 3 
220 .8 

Elevation of Bedrock: 
Elevation of Bottom of Hole: 

Depth (feet) 

o.o - o.s 

0.5-1.2 

1.2-9.7 

9.7-26.0 

26.0 - 27.6 

27.6-33.1 

33. 1 - 34. 4 

34. 4 - 35 .. 0 

35.0-36.9 

De scr iption 

Overburden. 

AX casing core ; no r e covery. 

Sandstone: fa Lly ma~sive; grey to buff; medium
grained; a few s c attered, shaly partings usually 
parallel to bedding; core up to 14 inches; con
siderable brown weathering. 

Sandstone: fairly massive; grey; medium-grained; 
a few scatte r ed, shaly partings usually parallel to 
bedding; c ore u p to 12 inches; 2 inches of brown 
weathe ring a-+: 20. O; 24 inch es of core lost chiefly at 
24.2. 

Sandst one: fairl y massive; da r k grey; medium
grained; numerous da::-k, i::-regular, shaly partings; 
co::.-e up to 4 inches. 

Sandst on e: fair l y mas s ive; grey to dark grey; 
medium-gr ained; numerous i r regular, shaly 
part ings up to 1I4 inch t some parallel to beddingi 
core up to 5 inches; core frequently breaks 
across bedding. 

Shale: grey-blac k ; calcareous; hard; sandy; a 
distinct interbed. 

Sandst one: as 26. 0 - 27. 6 

Sandstone: massive; grey; medium-grained; 
numerous irregular, shaly partings i core up to 
17 inches; brown, weathered zone between 35.0 -
35. 3, a potent ial aquifer. 



Depth {feet) 

36.9-42.5 

42. 5 - 47. 8 

47.8 - 50.7 

50.7-51.6 

51.6 - 52.1 

52.1 - 55.6 

55.6-56.3 

56.3-63.9 

63.9-65.8 

65. 8 - 72. 2 
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Desc ription 

Sands t one: fa irly ma ssive; grey to dark grey; 
medium - grained; nume :r. ous shaly inclusions and 
i rregular s h aly pa :>.:·t5.ngs, a few of which are 
parallel to bedding; core up t o 8 inches. 

Sandstone: fairly mas sive ; grey; medium
grained; numerous minute, shaly inclusions; core 
up to 4 i nches; 1-incn , b rown, weathered seams 
at 44. 0 and 44. 8; 6 inche s of core lost. 

Sandst one: m.a~1sive j da:ck gre y; medi um- grained; 
numerous irregufa:'.' , shaly partings; core up to 
14 inches. 

Sandstone: fa:ir!.y massive; gre y ; mediurn
grained ; a few s :h...aly pa::rtings a n d inc lusions; 
core up to 4 inches . 

Sandstone: a s "!7 . 8 - .51 . 6 

Sandstone: fairly rna · s ive; g:!:.·e y; medium- grained; 
a few s!:aly parti::ig .;:; ufi ·aally parallel t o bedding; 
core up to 6 inches . 

Sandston e: fai::-ly ma ss:'.ve i da r k gre y , medium
grained ; c ':.:- e n p to 5 inche s ; brownish weathering 
along bedding at 55 . 7 indic ates groundwater. 

Sandstone: m a::>oive; grey; medium-grained; a few 
shaly partings up to 1I8 inch along bedding; core up 
to 13 inches ; no core loss. 

Sandstone: fairly mas s ive; grey to buff; medium
grained; numerous ir:regular, shaly partings; 
considerable b:.·own weathering at 64, 0 - 64. 4 
and 65. 2 - 65. 8; core up to 10 inches. 

Sands t one: fairly massive; grey and buff; medium
grained ; nume rous irregular, shaly partings up to 
1 inch; considerable br own weath ering at 67. 2 -
67. 7 i core up to 5 inch es; rock is massive but 
weathered. 



Depth (feet) 

72. 2 - 83.4 

83. 4 - 86. 9 

86. 9 - 95. 3 

95.3 - 97.2 

97. 2 - 99. 3 

99.3-113.0 

113. 0 

Note: 
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Description 

Sandstone: massive; grey; medium- to coarse
grained; core up to 32 inches; a small, 1/4-
inch, brown seam at 75. 5 parallel to bedding. 

Sandstone: fairly massivej grey to buff; fine
grained; argillaceous; thin-bedded; relatively 
soft; core up to 3 inches l 4 inches of core lost. 

Sandstone: fairly massive; grey; fine- to 
medium- grained; very little shale; little cohesion 
between 90. 0 - 92.0 where 18 inches of core 
was lost; core up to 9 inches. 

Sandstone: fairly massive; grey; coarse-grained; 
a few, small conglomerate beds up to 2 inches; 
no shale. 

Conglomerate: rounded granitic and quartz pebbles 
up to 1 inch; fairly well cemented; cohesion not 
good. 

Granite: fairly massive; reddish-brown; medium
grained; slight weathering in upper part near contact; 
some alteration to soft, green chlorite; a 1-incht 
quartz vein cuts core at 60 degrees at 102. 4; core 
up to 6 inches; hole was drilled along a vertical 
joint which resulted in broken core. 

Bottom of boring. 

Upper 9. 7 feet of rock badly weathered along 
vertical joint and horizontal bedding planes; 
below s rock is in general fairly massive with 
some massive beds; several potential aquifers 
encountered along horizontal bedding planes; the 
occurrence of a 15-incht calcareous sandstone 
bed is unusual; sandstone-conglomerate-granite 
contact is believed to be fairly tight with some 
evidence of groundwater in the lower part of the 
conglomerate. Per cent of core lost: 13. 
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Plate 1 

Topographical Survey engineers 
established the base line and located the 
test borings. 

G.s.c. 1-Z-62 
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Plate 2 

Diamond drilling test boring No. 4 

G.s.c.. 1-3-62 
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Plate 3 

Nepean sandstone exposed in the face of a 
small quarry in which test borings Nos. 1 
and 2 are located. 

G.s.c. 1-5-62 
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Plate 4 

Prominent vertical jointing visible on 
bedrock surface intersects the line of the 
proposed tunnel at angles between 50 and 
60 degrees. 

G.S.C. 1-7-62 
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Plate 5 

Joint fractures on bedrock surface are 
sufficiently large to support plant growth. 

G.S.C. 1-6-62 
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LOCATION OF TEST BORINGS 

Experimental Mine 

Bells Corners Area, Carleton County, 

Ontario 

Scale: 1 inch to 200 feet 

1 est Boring. . • • . . . . . . . . . . . . . . . 0 5 
Survey Station. . . . . . . . . . . . . . . . . .& 1 

Depth t m feet) 

91 at 7 ° 
111 at 45° 
95.5 

133 at 45° 
100 
106. 7 
113 
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