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PREFACE 

In 1977 Kerr Addison Mines as one 'of the joint venture owners 

and manager of the Grum development commissioned Montreal Engineering 

Company, Limited to perform a feasibility study of the following 

aspects associated with the proposed Grum development: 

Water Supply, 

Tailings Disposal, 

Power Supply, 

Mine Geotechnical Aspects, 

Construction and Concrete Aggregates, and 

Mine Waste Management. 

Just before the feasibility study was to be completed in 

March 1977 a decision was made by Kerr Addison Mines, to stop all work 

on the feasibility study. All work was thus stopped immediately, and 

all the relevant documents filed for future use. 

In May 1979 Cyprus Anvil Mining Company bought the Grum 

deposit and requested Montreal Engineering Company to complete the 

later three elements of the feasibility study which are mentioned 

above. It was noted before the recent study commenced that Cyprus 

Anvil did not intend to mill the ore at Grum but rather ship the ore 

from Grum to the Anvil mill. It is possible that a crushing plant 

could be constructed at Grum. Because of the preliminary nature of 
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the revised proposed development at Grum it was assumed for purposes 

of completing this study that neither a mill or crushing plant will 

be built at Grum. Once the final plans for development of Grum 

have been made then the results of this report should be reviewed. 

To conclude, this report presents the results of a feasibility 

study performed for the proposed Grum development dealing with the mine 

geotechnical aspects, construction and concrete aggregates and mine 

waste management. 
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PRINCIPAL FINDINGS AND CONCLUSIONS 

1. Glacial till was found overlying phyllitic bedrock in thick-

nesses of 33 to over 61 m. 

2. The glacial till has a high density and low plasticity, the 

plastic limit ranging from 15 to 21% and the plasticity index 

from 10 to 16%. 

3. The phyllitic bedrock is extremely fissile and ready to break 

along foliation planes. It is expected to deteriorate rapidly 

upon exposure. 

4. An estimated total of 77,800 m
3 

of exploitable aggregates was 

found. 
3 

Of this amount 30,000 m could be used as concrete 

aggregates. 

5. The 75 x 10
6 

tonnes of waste rock and 25 x 10
6 

tonnes of over-

burden that will be stripped from the mine can be placed in 

two dumps, with several lifts in each. 

6. Soil conditions in the area indicate that a high runoff condition 

exists. 

7. The design storm sequence used in this study was a storm which 

builds to a peak intensity at 30 minutes after the storm starts 

and subsequently decays. 

8 The mine water and surface runoff from the waste rock dump 

would require treatment only for the removal of suspended solids 
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and turbidity to meet the effluent water quality requirements 

as stipulated by the Federal Government. 
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RECOMMENDATIONS 

The following recommendations are made to enable initial 

mine planning to proceed and to continue into final mine development. 

1. In the glacial till a maximum long term slope angle of the 

order of 30° is recommended provided seepage is minimal. 

This angle may have to be reduced to 25° or less where 

significant seepage occurs. For individual benches of up 

to 12 m height, a short term slope of 55° may be used 

although local flattening must be expected where seepage 

occurs and the till is more granular. 

2. For long-term, drained conditions, slopes in the range of 33° 

to 37° are required where the foliation plane dips into the 

pit. Maximum slopes of 45° are recommended where the 

foliation dips into the pit walls with a transition zone of 

about 40° between the above two zones. Individual bench 

slopes of 1H:2V should prove satisfactory, though it is 

recommended that confirmatory structural analyses be 

performed. 

3. For rock spoil, the overall slope angle should not exceed 

28° while the till spoil should be sloped at not more than 

23°. Where rock and till are placed in the same dump then 

the latter slope angle should be adopted. 
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4. The provision of a drain layer of some 5 m thickness 

beneath the dumps employing the sounder bedrock or 

preferably sand and gravel, is recommended as it would be 

most beneficial in maintaining stability. 

5. Before detailed mine and mine waste management planning is 

commenced it is recommended that a more exhaustive geotechnical 

field investigation should be performed to confirm the 

preliminary recommendations given above. 

6. After determining the amount of concrete and construction 

aggregates required the four sources of granular material 

that are considered more promising should be further investi­

gated and detailed laboratory testing should be performed 

on bulk samples, including sodium sulphate soundness, Los 

Angeles abrasion, alkali reactivity, specific gravity and 

petrographic examination for unstable minerals. 

7. It is recommended that further studies be performed to 

determine the optimum way to reclaim the waste dumps 

and disturbed lands. 

8. It is recommended that a program of site investigations be 

carried out for the sedimentation pond to determine the 

characteristics of the dam foundation. 

(viii) 



TABLE OF CONTENTS 

Letter of Transmittal 

Pref ace 

Principal Findings and Conclusions 

Recommendations 

Table of Contents 

PART ONE GEOTECHNICAL ASPECTS 

PART TWO CONSTRUCTION AND CONCRETE AGGREGATES 

PART THREE MINE WASTE MANAGEMENT 

APPENDIX A - LABORATORY TEST RESULTS FOR BOREHOLE 
SAMPLES AT THE PROPOSED OPEN PIT 
MINE SITE 

APPENDIX B - BOREHOLE LOGS 

APPENDIX C - TEST PIT LOGS 

APPENDIX D - LABORATORY TEST RESULTS OF TEST PIT 
SAMPLES 

PAGE 

(i) 

(iii) 

(v) 

(vii) 

(ix) 

(ix) 



PART 1 

MINE GEOTECHNICAL ASPECTS 



PART 1 - GEOTECHNICAL ASPECTS 

CONTENTS 

1.1 INTRODUCTION 

1.2 DESCRIPTION OF INVESTIGATION 

121 VISIT TO ANVIL MINE 

122 GEOTECHNICAL REPORT ON THE ANVIL 
MINE 

123 SUBSURFACE CONDITIONS AT GRUM 

.1 Soil Overburden 

.2 Bedrock 

1.3 PRELIMINARY SLOPE RECOMMENDATIONS 

131 

132 

133 

134 

DRAWING 
NO. 

x 66888 

GENERAL 

TILL 

BEDROCK 

SPOIL 

DRAWINGS 

ｇｾｯｴ･｣ｨｮｩ｣｡ｬ＠ Investigation -
Location Plan Sheet 2 of 2 

PAGE 

1-1 

1-1 

1-1 

1-3 

1-4 

1-5 

1-5 

1-7 

1-7 

1-7 

1-8 

1-8 

In Pocket 

at End of 

This Part 

1-(i) 



1.1 INTRODUCTION 

Limited geotechnical studies were performed to provide pre­

liminary reconnnendations for operating and ultimate pit slopes in 

soils and bedrock. These studies included: a visit to the nearby 

Cyprus Anvil Mine, a review of the 1976 report of Piteau Gadsby 

MacLeod Limited on the geotechnical features of the Cyprus Anvil Mine, 

a study of the subsurface information in cross-sectional form, 

provided by Kerr Addison; and a limited drilling program to evaluate 

the characteristics of soil overburden. 

1.2 DESCRIPTION OF INVESTIGATION 

121 VISIT TO ANVIL MINE 

A visit to the open pit was made in the company of Cyprus 

Anvil personnel on June 21, 1977. 

The pit had been developed to a depth of about 170 m in 

successive benches of some 12 m height. The pit slopes exposing the 

predominantly phyllitic and schistose bedrock appeared to be on the 

order of 45°, and possibly somewhat steeper locally. Several out­

standing features relating to slope stability were noted. 

Most of the berms, originally of some 7 m width, were full 

of debris material that had fallen from the overlying slopes. This 

surface deterioration is attributable to the susceptibility of the 

fissile and jointed rock to deteriorate on exposure. Such deterioration 

has a minimal a,ffect on overall slope stability. 
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The berms must be regularly cleared to acconnnodate further 

falling debris. 

Evidence of slope instability was observed in the upper part 

of the slopes, most notably to the north where pit slopes were 

established in the thick soil deposits present in the valley of Faro 

Creek. This instability had apparently occurred as a slow creep with 

corresponding vertical movements on the order of 2 m, and was 

considered to be in large measure attributable to the pronounced 

seepage related to Faro Creek. Remedial measures had subsequently 

been undertaken which comprised removal of soil overburden on wider 

berms and diversion of surface runoff in steel flumes installed on a 

berm. The latter measure apparently proved somewhat ineffective as a 

significant proportion of the surface runoff entering the pit was 

believed to be seeping into the slopes. 

Instability was also observed to the northeast in the upper 

part of the slopes formed in phyllitic bedrock. Large tension cracks 

and vertical movements of 2 to 3 m had developed slowly, indicative 

of a progressive failure along rock foliation planes. 

The remnants of a slump failure were noted along the east 

wall where sliding of soil overburden and gneiss was apparently caused 

by a combination of toe undercutting and seepage. The mass has since 

remained stable. 

With the exception of surface water flowing across the north 

wall and groundwater flow through the soil overburden in Rose Creek 

Valley, groundwater was encountered only in limited quantities during 

mining operations and did not constitute a significant problem. 
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In sununary, relatively steep pit slopes have been developed 

at Cyprus Anvil Mine. To the northeast, the slopes may be considered 

somewhat excessive as they undercut the foliation plane which con­

stitutes a major weakness inherent in the nature of the rocks. The 

likelihood of mass movements is further compounded by a high water 

table and seepage conditions observed in the slopes. In the areas 

of the pit where the foliation dips into the walls, the slope angles 

may be considered satisfactory provided adversely oriented faults 

and joints sets are not present. 

122 GEOTECHNICAL REPORT ON THE ANVIL MINE 

Extensive geotechnical investigations were performed by 

Piteau Gadsby Macleod Limited to provide slope stability reconunendations 

for the existing Cyprus Anvil Mine. The studies included: thorough 

geological mapping of mine benches, surface outcrops and open trenches 

with a geotechnical assessment of lithology and discontinuities; 

examination of rock cores from selected diamond drill holes with 

emphasis on evaluating the competency of the rocks; hydrological 

investigations to locate the groundwater table; and testing to deter­

mine the strength of selected material. 

The studies indicated that the orientation of the foliation 

plane in respect to the attitude of the pit slopes is the most 

significant single factor affecting slope stability, owing to the 

low shear strength that can be mobilized along the foliation. Fault 

zones filled with low strength gouge also constituted major adverse 
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discontinuities where unfavourably oriented in respect to pit slopes. 

Joint sets were found to be poorly defined and consequently not 

expected to significantly affect overall slope stability. On the 

basis of rock structure analyses and strength measurements, the pit 

was divided into areas within which the geological structure, rock 

strengths and orientation of pit slopes are similar. Slope stability 

analyses were performed for each design sector using corresponding 

design criteria, and several failure modes were evaluated for alternative 

slope designs both for overall slopes and individual benches. The 

influence of factors such as blasting and groundwater were also 

included. Consideration was also given to past performance of pit 

slopes to evaluate in-situ strength and rock mass behaviour. 

Instability involving foliation and/or faults was found to be 

the predominent failure mode for overall slopes while wedge or toppling 

failures involving joint sets were expected in benches. In the former 

case, recommended slopes ranged from 36 1/2 to 43° with high ground­

water levels and 39 1/2 to 47° with dewatered slopes. In bench design 

recommendations included slopes of 70 to 80° with bench widths of 

8 to 11 m. 

123 SUBSURFACE CONDITIONS AT GRUM 

Significant drilling programs totalling in excess of 150 

diamond drill holes were performed during the exploration stage of 

the Grum deposit prior to our involvement. While only scanty 

information had been gained on the nature of the soil overburden, 

sufficient data had been obtained for the bedrock, such as the types 
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of rock forming the footwalls and hanging walls and the attitude 

of foliation and faults. This enabled the formulation (when compared 

with that from the nearby Cyprus Anvil Mine) of preliminary 

recommendations for the proposed open pit development. A limited soil 

sampling program was performed during this study to evaluate the 

characteristics of the soil overburden • 

• 1 Soil Overburden 

Three boreholes numbered BH-77-1, 12 and 13 were drilled in 

deep soil overburden at the locations shown on Drawing X-66888 at the 

end of this part. The results of the laboratory testing are included 

in Appendix A. Glacial till was found overlying phyllitic bedrock in 

thicknesses of 33 to over 61 m. It was found to have similar gradation 

characteristics to the tills encountered at other sites investigated 

in the area, consisting of a gravelly sandy silt containing some clay 

with occasional partings of sands and gravels. A typical grain size 

analysis shows a content of 18% gravel, 37% sand and 45% fine sizes 

(finer than No. 200 mesh openings). The till has a high density and 

low plasticity, the plastic limit ranging from 15 to 21% and the 

plasticity index from 10 to 16%. 

Detailed logs for the three holes are included in Appendix B • 

• 2 Bedrock 

Based on an examination of cross-sections provided by Kerr 

Addison Mines Ltd., the deposit consists of bands of sulphides enclosed 

in marine sediments that were metamorphosed to phyllites. It is 

expected that the open pit slopes will be established mainly in these 

phyllites. 
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Structurally, the phyllites are characterized by the foliation 

which occurred during metamorphism. These rocks, which appear to be 

compact, are extremely fissile and readily break along their foliation 

planes. Owing to their clayey constituents, they must be expected to 

be susceptible to rapid deterioration upon exposure. 

In the Piteau geotechnical report on Cyprus Anvil Mines, 

it was concluded that the attitude of the foliation plane was the most 

important single factor in regard to slope stability. It was also 

considered that joint sets were significantly less important 

structural features, generally being poorly defined and showing con­

siderable local variations in attitude. While these conclusions may 

not entirely apply to the subject area, they were considered adequate 

for preliminary planning purposes. 

While the foliation plane dips in a westerly direction, the 

long axis of the pit will be oriented northwest-southeast. This 

implies that the foliation plane will slope into the excavation along 

the footwall and into the rock face on the hanging wall. On the basis 

of the above geotechnical considerations, the footwall slope angle 

will be essentially controlled by the foliation plane. A review of 

the foliation attitude shown on the cross-sections indicates that the 

foliation angles vary in the range from about 31 to 40°, averaging 35° 

along the footwall. 

The presence of several faults is noted in the open pit area. 

These faults are generally oriented favourably to slope stability. 
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1.3 PRELIMINARY SLOPE RECOMMENDATIONS 

131 GENERAL 

The following recommendations are based on the foregoing 

preliminary investigation and should therefore be used only for 

preliminary mine and waste management studies. It is recommended 

that for detailed mine and mine waste management planning, a more 

exhaustive geotechnical field investigation should be performed. 

132 TILL 

The open pit mining method proposed by Kerr Addison Mines 

implies that slopes have to be developed which will be required to 

stand for long periods of time. As established in subsurface studies, 

slopes of significant heights (up to 60 m) will be formed in till. 

A maximum long term slope angle of the order of 30° is 

recommended provided seepage is minimal. This angle may have to be 

reduced to 25° or less where significant seepage occurs. 

For individual benches of up to 12 m heights, a short term 

slope of 55° may be used although local flattening must be expected 

where seepage occurs and the till is more granular. 
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133 BEDROCK 

For long-term, drained conditions, slopes in the range of 

33 to 37° are recommended where the foliation plane dips into the pit 

and consequently controls the stability. Maximum slopes of 45° are 

reconnnended where the foliation dips into the pit walls with a transition 

zone of about 40° between the above two zones. 

Individual bench slopes of 1H:2V should prove satisfactory, 

though it is recommended that confirmatory structural analyses be 

performed. 

134 SPOIL 

The spoil will be subject to progressive deterioration and 

must be considered, from the viewpoint of long term stability, to 

attain a uniformly deteriorated condition. The use of flat slopes 

is necessary to avoid massive slides. For rock spoil, the overall 

slope angle should not exceed 28° while the till spoil should be 

sloped at not more than 23°. Where rock and till are placed in the 

same dump then the latter slope angle should be adopted. 

The pile slopes may be benched. In that case, the bench 

slope adopted may be taken as that achieved naturally by dumping. 

It must nevertheless be understood that material so placed on a bench 

slope face will eventually slump to give overall slopes corresponding 

to those quoted above. 
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It is important to minimize the ingress of surface water 

into the pile and certainly ensure that the pile in no way acts to 

dam water in any adjoining depression. The provision of a drain layer 

of some 5 m thickness beneath the pile, employing the sounder bedrock 

or preferably sand and gravel, is recommended as it would be most 

beneficial in maintaining stability. 
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2.1 INTRODUCTION 

Searches were performed in the project area to locate 

natural deposits suitable for concrete, road construction and granular 

backfill. It was not known at the time of the investigation how 

much construction and concrete aggregates would be required and 

therefore the consultant attempted to be as exhaustive as possible 

in his preliminary search. A total of 62 backhoe test pits designated 

57 to 60 and 100 to 157 were excavated in several areas. The 

locations of the pits are shown on drawing 66887 located at the end 

of this part of the report and drawing X-66888 located at the end of 

Part 1. Detailed logs are included in Appendix C. Several selected 

samples were subject to laboratory testing including grain size and 

organic impurities with a visual inspection of particle shape and 

material soundness. 

2.2 CONCRETE AGGREGATES 

The results of tests on some 32 samples from 20 test pits 

are presented in Appendix D and summarized in Table 2-1. 

ASTM standards state that the fineness modulus of fine 

concrete aggregates should be within the range of 2.3 and 3.1 while 

gradation characteristics should conform to the grain size envelope 

shown on Plates 30 through 60 (Appendix D). The organic impurities 

index should not exceed 3 to insure adequate concrete quality. 
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TABLE 2-1 

Construction Aggregates 

Sununary of Laboratory Testing 

Organic 
Test Pit Depth Impurities Fineness % wt retained 

* No. Index Modulus on No. 4 sieve 

(m) % 

101 0.61 - 1.83 4 3.2 26.5 
1.83 - 3.08 2 1.4 0 

108 0.34 - 2.59 3 3.2 48.7 

114 0.67 - 1.92 3 3.4 55.5 
1. 92 - 3.35 1 3.1 12.7 

122 1. 01 - 1.65 2 2.9 68.3 
1.65 - 3.23 3 1.9 2.1 
3.23 - 4.27 1 0.42 0.2 

123 0.61 - 3.81 2 1.8 5.9 

128 1.49 - 3.23 0 - 1 3.2 45.3 

130 1.46 - 3.54 0 - 1 3.6 60.4 

133 1. 74 - 2.47 2 3.6 60.6 
2.47 - 2.99 0 - 1 2.7 1.4 

136 1.28 - 1. 77 0 - 1 2.9 53.9 
1. 77 - 3.60 0 - 1 1.1 11.5 

137 0.49 - 1.83 3 1.0 2.2 
1.83 - 3.75 0 - 1 2.1 30.6 

139 1. 01 - 3.81 0 - 1 3.2 62.9 

142 1. 74 - 2.80 1 1.1 25 
2.80 - 4.02 1 2.9 34.5 

148 0 - 1.68 1 2.1 34.6 
1.68 - 3.93 l 0.8 7.6 

149 0 - 1.4 1 1. 5 11.4 
1.4 - 3.08 l 2.7 17.6 

152 0 - 2.44 1 3.6 49.8 

156 0 - 1. 71 0 - l 1. 7 14 
1. 71 - 3.29 l 3.5 37.7 

57 1. 5 - 1. 75 2 0.13 0.6 

59 2 - 3 1 0.25 1.1 
3 l 1.0 11. 5 

3.5 l 1. 3 22.4 

58 &.60 1.0 - 3.0 2.9 44.5 

* Corrected for cobble and boulder sizes 
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Table 2-1 indicates that the latter requirement causes the 

rejection of only one sample (a portion of the oxidized layer was 
I 

included in the sample). However only 7 samples appeared to have 

a suitable fineness modulus for fine aggregates. In this study, 

some marginal values (2.2 and 3.2) were subsequently included 

because of the preliminary nature of the information and the 

sparsity of apparently suitable aggregate sources. Gradation data 

indicates that about 40% of the samples could be classified as 

coarse, using a cut-off value of 35% weight retained on No. 4 sieve. 

A listing of all the pits possessing potential aggregate is 

presented in Table 2-2. Samples from the same pit have been combined, 

while consideration has been given to both No. 4 and 3/8 parting 

sieves to maximize potential. Included in this table are some pits 

for which no testing was performed but which appeared on visual 

inspection to constitute potential sources of coarse aggregate. 

Quantities of fine and coarse aggregate are presented in Table 2-3 

for the nine potential zones located on Drawings X-66887 and X-66888. 

It should be noted that these quantities were based on a maximum 

pit depth of about 4 m attained in the test pitting, and may, there-

fore be considered as conservatively low. 

Zones 1 and 2 are located at the mine site in an area 

characterized by a kame and kettle topography. Based on the 

3 
information obtained from Pits 108, 109, 111 and 114, some 8800 m 

of fine and coarse aggregates were estimated to be present. The 

aggregates, especially in Zone 2, may well extend to more considerable 

depths than were reached in the investigation. 
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TABLE 2-2 

Construction Aggregates 

Characteristics of Composite Samples 

Type of Test Pit Depth Parting Fineness 
Aggregate No. Sieve No. Modulus 

(m) 

Fine & 58 & 60 1.0 - 3.0 4 2.9 
Coarse 

108 0.34- 2.59 4 3.2 

114 0.67- 3.35 4 3.2 

128 1.49- 3.23 4 3.2 

133 1. 74- 2.99 4 3.0 

Fine 101 0.61- 3.08 3/8 2.4 

122 1. 01- 3.23 3/8 2.2 

123 0.61- 3.81 3/8 2.3 

149 1.40- 3.08 4 2.7 

Coarse 130 1.46- 3.54 4 

139 1.01- 3.81 4 

152 0 - 2.44 4 

107 0.55- 2.68 

109 0.49- 2.53 

111 0.91- 2.44 

126 0.49- 3.60 

129 1. 01- 3.14 

132 1.22- 3.66 
Visual Estimation (2) 

135 1.01- 3.35 

138 0.82- 2.96 

140 1. 31- 3.69 

141 1.04- 3.63 

150 0 - 3.05 

153 0 - 2.29 

156 1. 71- 3.29 

Notes: (1) Corrected for cobble and boulder sizes 

(2) A test pit was considered as a possible 
source of coarse aggregate when the visual 
description revealed a gravelly sand 
fraction or a bed of sand and gravel. No 
till blanket should underly the granular 
material and the water table should be 
located below the deposit. 

% wt retained % wt passing 
(1) 

on parting sieve parting sieve 

44.5 55.5 

48.7 51. 3 

32.6 67.4 

45.3 54.7 

36.1 63.9 

7.3 92. 7 

17.3 82.7 

2.3 97.7 

17.6 82.4 

60.4 

62.9 

49.8 
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N 
I 

Vl 

Zone 
No. 

1 

2 

3 

4 

5 

6 

8 

9 

Total Volume 
from ground level 

m 

7,600 

3,700 

14' 500 

17,700 

3,100 

16,400 

6,700 

18,800 

17,100 

Volume of surf ace 
stripping required 

m 

1,900 

600 

7,500 

5,800 

1,300 

3,200 

2,000 

5,500 

TABLE 2-3 

Construction Aggregates 

Sources and Quantities 

Exploitable 
volume 

m 

5,700 

3,100 

7,000 

11, 900 

1,800 

13' 200 

4,700 

13' 300 

17,100 

Parting 
Sieve No. 

4 

4 

4 

4 

4 

3/8 

4 

4 

4 

Fine 
% wt passing 

parting sieve 

65 

55 

60 

60 

85 

Aggregate Type 
Coarse 

% wt retained 
on parting sieve 

35 

45 

40 

40 

60 

35 

45 

45 



Zones 3 to 6 are located in close proximity to the pre­

viously-proposed Middle Vangorda Creek dam site in an area where 

3 
kames, kettles and eskers abound. The presence of some 34,000 m 

of aggregate, of which about 65% is fine aggregate, has been 

estimated in these sources. It was assumed, though solely on the 

basis of visual descriptions, that Zone 4 (test pits 129 and 139) 

has similar material characteristics to Zone 3. On the basis of 

laboratory data, Zone 6 appeared marginally acceptable because of 

its pronounced fineness, and may well require mixing with the 

coarser aggregate observed in adjacent Pit 126. 

Zones 7 and 8 are located some 1300 m downstream from the 

above-mentioned damsite on the south bank of Vangorda Creek and 

contain a majority of coarse aggregates. The estimate of material 

larger than No. 4 sieve size shown in Table 2-3 is essentially based 

on visual examination and is considered conservative. The estimate 

of exploitable aggregate is similarly approximate owing to the 

locally steep grades, particularly in Zone 7, which limited the 

extent of the investigation. 

Zone 9 is located on the Cyprus Anvil road and includes a 

previously-exploited gravel pit. The extent of the investigation 

was limited by access problems due to steep grades. The exploitable 

volume estimated is therefore very conservative and may well be 

several times larger. 
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To summarize, searches for concrete aggregates were 

limited by the type of equipment utilized and the material suit-

ability was essentially evaluated on the basis of two characteristics 

(i.e. content of organic impurities and gradation). This study is 

therefore considered preliminary and is basically aimed at determining 

the potential of several sources. As shown in Table 2-3, five sources 

are small and contain only minimal quantities. The other four 

sources may be considered more promising and should be further 

investigated. After estimating the sizes of these sources more 

accurately, detailed laboratory testing should be performed on 

bulk samples, including sodium sulphate soundness, Los Angeles 

abrasion, alkali reactivity, specific gravity and petrographic 

examination for unstable minerals. 

2.3 ROAD CONSTRUCTION MATERIAL 
AND GRANULAR BACKFILL 

Northern climatic conditions dictate the need for strict 

construction criteria, particularly to avoid frost heave problems 

in fill placement. It was deemed advisable that the percentage 

of fines (smaller than No. 200 mesh size) should be in the range 

of 2 to 10% for road base course and sub-base material construction, 

and up to 5 to 15% for road surfacing. The amount of fines was 

limited to 5% with a maximum particle size of 76 mm (3 inches) for 

granular backfill. 
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It can be seen in Table 2-3 that most of the aggregate 

sources investigated could supply coarse fill, with the exceptioti 

of Zone 6. The content of fine and large sizes determined in each 

potential zone is listed in Table 2-4. On this basis, only Zone 8 

would be rejected because of its fines content. 
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Zone No. 

1 

2 

3 

4 

5 

7 

8 

9 

TARLE 2-4 

Construction Aggregates 

Content of fine and large sizes 

% Particle Size 

finer than No. 200 mesh size 

1.4 

2.1 

2.2 

3.5 

6.4 

0.7 

coarser than 76 mm 

8 

10 

5 

11 

16 

7 

12 

13 
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3.1 INTRODUCTION 

Mine Waste Management as described in this report involves 

the design of mine spoil dumps and the drainage associated with the 

complete mine and associated mine spoil dumps. Consideration has not 

been given at this time to any wastes associated with a milling or 

existing camp at Grum because such a mill has not been proposed or 

defined. 

3.2 REGULATORY REQUIREMENTS 

Application to the Yukon Territory Water Board will be required 

to obtain approval for the proposed waste management measures and 

discharge of effluents from the mine site. The Board, administered by 

the Department of Indian Affairs and Northern Development, has the 

authority to specify "the quantity and types of wastes that may be 

deposited in any waters by the licensee and the conditions under which 

any such wastes may be so deposited" (Section 10(2), Northern Inland 

Water Act, 1969-70, c66). Also, since a representative of the Environ­

mental Protection Service (EPS) sits on the Board, it is generally 

understood that any requirements of the EPS with respect to the 

Fisheries Act would be channelled through the Board. Limits specified 

by the Board for the discharge of settling pond effluent during the 

underground exploration phase carried-out in 1977 are given in Table 

3-1. The settling pond received minewater and runoff from the ore 

storage area. 
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Parameter 

TABLE 3-1 

Exploration Phase Settling Pond Effluent 
Water Quality Limits 

Effluent Water Quality Limita 

Suspended solids (mg/l) 25 

pH >6.5 

Lead (mg/l) 0.2 

Zinc (mg/l) 0.3 

C\ronthly sample 

The Metal Mining Liquid Effluent Regulations (Environment 

Canada, 1977), administered by EPS, specify water quality limits for 

the discharge of effluents from new mines. The limits,! given in Table 

3-2, would likely form a basis for the specification of effluent quality 

applicable to the proposed mining operation at the Grum deposit. 

3.3 HYDROLOGY OF THE AREA 

331 GENERAL 

Basic hydrologic studies were described in the Preliminary 

Engineering report of January, 1978 and the Interim Report on Water 

Supply of October, 1977. These studies resulted in the selection of 

the Pelly River as the source of water supply for the mine and mill. 

Subsequently, studies of flood potential in the project area were made 

to determine ditch capacities and culvert sizes for the mine waste 

management plant. 
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Substance 

Arsenic 

Copper 

Lead 

Nickel 

Zinc 

Suspended Solids 

Radium 226 

pH 

TABLE 3-2 

Metal Mining Effluent 

Authorized Levels of Substances 

Column I 

Maximuml Authorized 
Arithmetic Monthly 
Mean Concentration 

0.5 mg/l 

0.3 mg/l 

0.2 mg/l 

0.5 mg/l 

0.5 mg/l 

25.0 mg/l 

10.0 pCi/l 

6.0 mg/l 

Column II 

Maximuml Authorized 
Concentration in a 

Daily Composite 
Sample 

0:. 75 mg/l 

0.45 mg/l 

0.3 mg/l 

0.75 mg/l 

0.75 mg/l 

37.5 mg/l 

20.0 pCi/l 

5.5 mg/l 

1 
Except for pH which is the minimum authorized value 

Column III 

Maximuml Authorized 
Concentration 

in other samples 

1. 0 mg/l 

0.6 mg/l 

0.4 mg/l 

1. 0 mg/l 

1.0 mg/l 

50.0 mg/l 

30.0 pCi/l 

5.0 mg/l 

Note: The concentrations are given as total values with the exception of 
Radium 226 which is a dissolved value after filtration of the 
sample through a 3 micron filter. 
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The only measured flood data in the region are for relativeiy 

large drainage areas within the Pelly River system, ranging in area 

from 7250 to '51000 square kilometers. Estimates of floods based uprin 

data from these large and diverse watersheds cannot be considered 

accurate for the very small watersheds in the project area because of 

the extreme difference in the time taken for run-off to occur ｦｯｬｬｯｾｩｮｧ＠

precipitation. 

Nevertheless, for the project under study at that time, flood 

peaks and hydrographs were needed for the design of a large number of 

culverts along the water supply pipeline, the tailings disposal pipeline 

and the attendant access roads. Procedures devised for the solution of 

such problems are presented in the United States Bureau of Reclamat.ion 

publication entitled Design of Small Dams. That proposed by the So.il 

Conservation Service (SCS) applied in this study. 

332 RUNOFF POTENTIAL 

Analysis of the drainage basins shows that soil conditions in 

the area are favorable for a high runoff. In the upper reaches of : the 

basins, rock outcrops are extensive while the lower portions of the 

basins are underlain by either permafrost or relatively impervious tills. 

There is very little topsoil or organic litter. 

Tree cover is sparse at lower levels except in areas immediately 

bounding well-defined drainage paths. At higher elevations, in excess 

of 1220 meters AMSL, there is virtually no tree cover. 



Based upon this descriptive information, two basic soil and 

cover complexes were defined for purposes of estimating runoff potential 

for the various watersheds. The area above 1220 m AMSL was classified 

as having an SCS runoff curve number of 90, indicating a very high 

runoff potential. Characteristics below 1220 m AMSL were assumed to be 

less favourable to high runoff due to somewhat greater extent of soil 

cover and somewhat more permeable underlying. Accordingly, an SCS curve 

number of 80 was selected for this area. Runoff curve numbers were then 

selected for each of the study watersheds based upon a judgment 

as to the proportions of each falling within each of these two majo·r 

classifications. 

333 DESIGN STORM 

Intensity-duration-frequency relationships developed in this 

region are for the meteorological stations at Carmacks, Fort ｓ･ｬｫｩｲｾ＠

and Whitehorse. Regional information is presented in the Atlas of 

Rainfall Intensity-Duration-Frequency Data for Canada, a publication of 

Department of Transport, Meteorological Branch, produced in 1968. Based 

upon this information, an upper envelope containing the Whitehorse and 

Carmacks relationships was developed and used in this study. 

The design storm sequence used in this study was a storm ｾｨｩ｣ｨ＠

builds to a peak intensity 30 minutes after the storm starts and 

subsequently decays. Storm volumes indicated by the ｩｮｴ･ｮｳｩｴｹＭ､ｵｲｾｴｩｯｮﾭ

frequency curves were derived for 15 minute increments. These data 

were then arranged in the sequence 3, 2, 1, 4, 5, 6, etc., where 1 

represents the largest 15 minute rainfall increment, 2 represents the 

next largest and so on. 
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The possible contribution of snowmelt to a maximum runoff 

event was studied by reference to the observed snow course at Whitehorse. 

It quickly became evident that snowmelt only becomes a dominant factor 

in runoff for drainage areas large enough for the critical duration to 

exceed 150 hours. It was therefore excluded from further consideration. 

334 UNIT HYDROGRAPHS 

The dimensionless unit hydrograph developed by SCS, presented 

in Design of Small Dams, was used to develop hydrograph shapes for the 

storm runoff. 

335 DESIGN FLOODS 

The design storm information was combined with the runoff 

curve numbers for each of the watersheds to develop incremental net 

storm rain values. This net storm rainfall was used in ｣ｯｮｪｵｮ｣ｴｩｯｾ＠ with 

the associated unit hydrographs to produce surface runoff hydrographs. 

Base flow was neglected due to the short duration of the floods and the 

relatively low base flow component expected on these drainage areas. 

A sununary of the calculated floods for the six areas considered 

significant to the present study is presented in Table 3-3. Figure 3-1 

illustrates the design storm and resultant flood hydrograph for a 

25-year recurrence on Area Number 2, where calculated hydrographs are 

compared to hydrographs approximated by straight lines. This random 

sample is typical of the accuracy of the proposed method of 

approximation. 
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TABLE 3-3 Sheet 1 of 3 

Flood Discharge Hydrographs (l/s) 

----
Area Number 1 Area Number 2 
Return Period (yrs) 10 ·25 50 100 Return Period (yrs) 10 25 so 100 
Length of Time Step (min) 2.0 2.0 2.0 2.0 Length of Time Step (min) 2.0 2.0 2.0 2.0 
Time to First Runoff (min) 30.0 30.0 30.0 30.0 Time to First Runoff (min) 30.0 30.0 30.0 JO.O 

Flood Discharge Flood Discharge 

(l/s) (l/s) 

Step: 1 8 23 51 74 Step: 1 3 11 25 37 
2 51 136 275 399 2 25 71 142 207 
3 181 456 833 1172 3 93 232 428 600 
4 479 1093 1858 2515 4 241 549 926 1252 
5 1005 2110 3370 4417 5 490 1014 1589 2064 
6 1764 3426 5182 6569 6 818 1546 2268 2832 
7 2684 4842 6966 8608 7 1169 2022 2809 3398 
8 3625 6116 8467 10194 8 1464 2345 3115 3681 
9 4446 7051 9401 11100 9 1645 2466 3171 3653 

10 4984 7504 9741 11327 10 1699 2415 3030 3455 
11 5210 7532 9571 10958 11 1645 2240 2769 3115 
12 5154 7192 8976 10222 12 1515 2005 2452 2750 
13 4899 6626 8212 9259 13 1351 1753 2132 2381 
i4 4502 5975 7362 8268 14 1189 1521 1843 2047 
15 4078 5352 6541 7334 15 1045 1320 1591 1761 
16 3681 4757 5805 6484 16 917 114 7 J 379 1523 
17 3341 4247 5154 5748 17 807 997 1198 1320 
18 3030 3823 4616 5125 18 699 858 1031 IDJ 
19 2755 3455 4163 4616 19 589 722 864 949 
20 252 3 3143 3766 4163 20 481 589 705 773 
21 2305 2832 3398 3794 21 385 467 561 614 
22 2093 2574 3086 3426 22 300 365 439 481 
23 1872 2296 2738 3058 23 232 283 340 374 
24 1637 2005 2384 2653 24 181 221 266 292 
25 1399 1710 2030 2260 25 142 173 207 227 
26 1169 '1427 '. 1693 1889 26 110 133 161 176 
27 963 1175 1393 1555 27 85 105 125 136 
28 784 957 1185 1266 28 65 79 96 105 
29 637 776 928 1028 29 51 62 74 79 
30 578 631 750 835 30 40 45 54 57 
31 419 513 609 680 31 28 34 40 42 
32 343 416 496 552 32 20 25 28 31 
33 278 337 402 447 33 14 17 20 20 
J4 224 275 326 362 34 11 11 14 14 
35 181 221 258 286 35 8 8 11 11 
36 144 173 201 221 36 6 6 6 8 
37 113 133 156 170 37 3 6 6 6 
38 88 102 119 130 38 3 3 3 3 
39 68 79 91 102 39 3 3 3 3 
40 54 62 71 79 40 0 0 3 3 
41 40 45 54 59 41 0 0 0 0 
42 31 37 42 45 

(m3) 43 25 28 34 37 Total Flood Volume 2350 3341 4304 4984 
44 20 23 25 28 
45 14 17 20 23 
46 11 14 14 17 
47 8 8 11 11 
48 6 8 8 8 
49 3 6 6 6 
50 3 3 3 3 
51 3 3 3 3 
52 0 0 0 0 

Total Flood Volume (m3) 8863 12459 15942 18434 

NOTE: See Plate 3-2 for location and numbering of drainage areas. 
See Figure 3-1 fQr illustration of design storm and resultant flood hydrograph (25 year recurrence, Area 2). 
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TABLE 3-3 Sheet 2 jOf 3 

Flood Discharge Hydrographs (l/s) 

·-

Area Number 4 Area Number s 
Rl'turn Period (yrs) 10 2S so 100 Return Period (yrs) 10 2S 50 IliO 

l.ength of Time Step (min) 2.0 2.0 2.0 2.0 Length of Time Step (min) l. 0 l. () l. ll 1.0 

Time to First Runoff (min) 30.0 30.0 30.0 30.0 Time to First Runoff (min) JO. 0 JO. 0 30. () JIJ. {) 

Flood Discharge Flooc.l Discharge 
--- ·-------- · ··- - - -- ·· -

(1/s) (l/s) 

Step: l 6 17 34 Sl Step: l 0 3 11 20 
2 34 93 190 27'> 2 6 25 62 102 
3 12'> 311 S69 799 3 2S 88 201 303 
4 323 739 12'>2 1690 .4 74 221 4S9 648 
5 668 1388 219'> 2860 s 164 433 818 1102 
6 1138 217'> 3228 4078 6 300 708 1220 l S66 
7 1668 2945 4134 5040 7 476 1002 1'>86 ｾＹＴＸ＠

8 2152 3Sl1 4757 5663 8 668 1263 185'> 2206 
9 2500 3851 S012 5833 9 844 14S8 2016 2333 

10 2667 3879 4927 5663 10 985 1S80 2084 2364 
11 2659 3709 4616 5239 11 1082 1634 2084 2330 
12 2515 3370 4163 4701 12 1130 1631 2030 2251 
13 2291 3002 3681 4134 13 1133 1583 1937 2129 
14 2044 2645 3228 3596 14 1104 1492 1804 1971 
15 1812 2316 2812 3115 15 1053 1382 1651 1798 
16 1606 2030 2455 2718 16 991 1260 1492 1620 
17 1416 1773 2138 2362 17 915 1135 1337 1450 
18 1240 1538 1852 2039 18 833 1014 1186 1286 
19 1062 1311 1S77 1736 19 742 892 1042 1127 
20 889 1093 1314 1447 20 648 773 903 977 
21 72'> 892 1073 1178 21 S63 668 779 841 
22 S80 714 858 943 22 490 )78 677 731 
23 462 S66 680 748 23 428 504 592 637 
24 362 4474 S38 S89 24 382 447 S27 566 
25 289 3S4 425 467 2) 34'> 40'> 473 513 
26 229 280 337 371 26 314 368 433 467 

27 181 221 266 292 27 292 340 399 430 
28 142 176 210 229 28 272 317 374 402 

29 113 139 167 181 29 258 297 351 377 
30 88 108 130 144 :;o 244 283 3311 3S7 

31 71 85 102 110 31 232 266 314
1 

337 
32 54 65 79 82 32 218 249 294 314 

33 42 48 57 59 33 19'> 227 266' 286 

34 31 34 40 42 34 170 19'> 232 249 

35 20 23 28 31 35 142 161 193 207 

36 14 17 20 23 36 113 130 153 164 

37 11 11 14 17 37 88 99 119 127 

38 8 8 11 11 38 68 76 9l % 

39 6 6 8 8 39 51 59 7l 74 

40 3 6 6 6 40 40 45 54 'j 7 

41 3 3 3 3 41 31 34 40 4S 

42 3 3 3 3 42 23 2S 3i 34 

43 0 0 0 3 43 17 20 23 25 

44 0 0 0 0 44 14 14 17 20 
45 11 11 14 14 

Total Flood Volume (m3) 3879 5522 7107 8212 46 8 8 li 11 
47 6 6 8 8 
48 6 6 6 6 
49 3 3 6 Fi 

50 3 3 '3 3 
Sl 3 3 3 J 

52 0 3 :3 3 
53 0 0 p 0 

Total Flood Volume (m3) 1093 1526 196Q 2217 

NOTE: See Plate 3-2 for location and numbering of drainage area. 
See Figure 3-1 for illustration of design storm and resultant flood hydrograph (25 year recurrence, .Area 2). 
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TABLE 3-3 Sheet 3 of 3 

Flood Discharge Hydrographs (l/s) 

----· ------------

A tea Number 6 Area Number 19 
Return Period (yrs) 10 25 50 100 Return Period (yrs) 10 25 50 100 
Length of Time Step (min) 1.0 1.0 1.0 1.0 Length of Time Step (min) 2.0 2.0 2.0 2.0 
Time to First Runoff (min) 30.0 30.0 30.0 30.0 Time to First Runoff (min) 30.0 30.0 30.0 30. 0. 

Flood Discharge Flood Discharge 

(l/s) (l/s) 

Step: 1 3 11 31 51 Step: 1 3 31 93 159 
2 17 71 173 275 2 40 212 549 892 
3 71 238 538 810 3 198 779 1829 2781 
4 195 569 1167 1640 4 617 2064 436 6258 
5 411 1059 1943 2557 5 1481 4304 8212 11185 
6 716 1614 2662 3313 6 2860 7362 12827 16735 
7 1068 2118 3171 3794 7 4701 10732 17245 21634 
8 1402 2478 3455 3993 8 6683 13705 20614 25003 
9 1662 2679 3511 3993 9 8467 15687 22313 26363 

10 1832 2755 3483 3879 10 9684 16424 ＬＧｦｦｩＹｾ＠ 25995 
1909 2738 3370 3709 11 10222 16084 ----11 21266 24324 

12 1906 2639 3200 3483 12 10052 14979 19368 21974 
13 1838 2461 2945 3200 13 9458 13507 17216 19397 
14 1727 2237 2642 2860 14 8608 11978 15093 16933 
15 1600 2005 2350 2540 15 7787 10562 13224 14781 
16 1470 1790 2084 2248 16 7022 9344 11610 12912 
17 1331 1583 1838 1979 17 6286 8212 10166 11270 
18 1172 1376 1591 1713 18 5550 7164 8835 9741 
19 1005 1169 1354 1455 19 4785 6116 7504 8297 
20 849 985 1141 1229 20 3993 5097 6230 6881 
21 719 835 968 1042 21 3256 4134 5069 5578 
22 620 719 838 903 22 2597 3285 4021 4446 
23 549 634 742 799 23 2050 2599 3171 3511 
24 493 572 668 716 24 1611 2039 2498 2 7 50 
25 450 521 609 654 25 1269 1606 1965 2166 
26 419 481 563 606 26 997 1266 1549 1707 
27 394 453 530 569 27 782 991 1218 1339 
28 374 430 504 544 28 614 782 957 1053 
29 357 411 484 521 29 484 614 753 830 
30 345 396 467 501 30 382 481 586 640 
31 331 379 447 481 31 300 374 445 481 
32 306 351 416 447 32 232 280 328 351 
33 266 306 362 388 33 176 204 238 255 
34 215 246 292 314 34 127 142 167 178 
35 164 190 224 241 35 91 102 122 130 

36 122 139 164 176 36 65 74 88 93 
37 88 102 119 127 37 45 51 59 65 
38 62 74 88 93 38 31 37 45 48 

39 45 54 62 68 39 23 25 31 34 

40 34 40 45 48 40 17 17 23 23 

41 25 28 34 37 41 11 11 14 14 
42 17 20 25 25 42 6 6 8 8 

43 14 142 17 20 43 3 3 3 3 
44 8 113 14 14 44 0 0 0 'l 

45 6 8 8 8 
(m3) 46 6 6 6 6 Total Flood Volume 14781 23220 31714 37095 

47 3 3 6 6 
48 3 3 3 3 
49 3 3 3 3 
50 0 0 0 0 

Total Flood Volume (m3) 1716 2401 3086 3483 

NOTE: See Plate 3-2 for location .and numbering of drainage areas. 
See Figure 3-1 for illustration of design storm and resultant flood hydrograph (25 year recurrence, Area 2). 
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Runoff volumes at various points where these sub-basins 

combine can be approximated by adding components of the flood. It 

should be noted that peak discharges may not be additive as peak flows 

on all areas do not occur simultaneously. 

3.4 SOURCES OF WASTES 

The primary sources of wastes from the open pit mining 

operation would include mine spoil, mine water pumped from the ｰｩｾＬ＠

and surface drainage in contact with the mining operations area . This 

would include general site runoff, and runoff from the overburden and 

waste rock dump sites. 

Domestic wastes and sewage associated with mining operation 

would require conventional treatment to meet regulatory criteria and 

are not considered further in this report. 

In addition to aqueous wastes the mining operation would, also 

result in fugitive dust emissions and noise. Due to the isolatioh of 

the site, these aspects would be of limited concern as regards environ-

mental impact. Fugitive dust emissions and noise should be controlled 

' 
to meet industrial hygiene or working environment requirements. These 

aspects are not considered further in this report. 

The quantity/quality, and treatment requirements with respect 

to the major sources of wastes are considered below. 
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341 MINE SPOIL 

.1 Location of Dumps 

The possible locations for the overburden and waste dumps 

are shown in Plate 3-1. It was necessary to determine dump volumes 

for 75 x 10
6 

tonnes of waste material and for 25 x 10
6 

tonnes of 

overburden considering the following constraints. 

Ultimate pit limits as shown in Plate 3-1. 

Diamond drill exploration holes which indicate ore reserves 

north of the ultimate pit limits shown (towards Dump III) 

and also south of the pit in the area immediately east of the 

present exploration camp. 

Possible mill or crusher location west of the pit and 

indicated as A site on Plate 3-1. A further mill or 

crusher site being considered is denoted as B site but this 

had no constraints on dump location. 

Based on geotechnical information available at this time it 

was considered advisable to separate the waste and the 

overburden into discrete dumps. The possibility of combining 

waste and overburden within a single dump should be explored 

further as this could reduce haul distance and therefore 

reduce costs. 

Dump locations and designs are independant of pit desigri. 

The parameters used are shown below in Table 3-4. 
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TABLE 3-4 

Dump Parameters 

Overburden Waste Rock 

Ultimate volume ( x 10
6 

tonnes) 
( x 106 m3) 

25 
10.6 

75 
26.6 

3 
In-situ density (tonnes/m ) 2.3 2.8 

Swell factors (%) 25 30 

3 
Loose density (tonnes/m ) 1.9 2.2 

Dump Lifts (meters) 15 15 

Width of berm (meters) 15 10 

Slope angle (9egrees) 35 40 

Note: Quantity calculations were made on the basis of preliminary geotechnical 
parameters outlined above. Depending on the number of lifts, overall 
slope, based on these parameters, may slightly exceed subsequent 
reconunendations outlined on Page It was considered that the 
differences would be minor and accordingly dumps were not redesigned. 
As a result of further geotechnical work, the above parameters may be 
revised or confirmed. 

Due to the present knowledge of the differing inherent and 

weathering characteristics of the waste and overburden, it was decided 

to segregate them into separate dumps. To minimize the risk of dump 

failure the dumps were constructed on the areas having the least 

slope. The steep slopes are particularly noticeable in the south and 

southwest areas, shown on Plate 3-1, as the land drops to Vangorda 

Creek. 
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Top 

The initial pit digging will involve the removal of the 

overburden and this will be placed in Dump I, southwest of the pit. 

The first lift will have a foot elevation of approximately 1290 meters 

and a top elevation of 1305 meters. The volumes estimated in each of 

the lifts are shown in Table 3-5. ' Prior to dumping, provision must be 

made to divert surf ace drainage around the dump area as run-off 

entering the dump couid cause erosion and subsequent dump failure. 

TABLE 3-5 

Dump Volumes 

of Dump Elevation Accumulative Volume in Cubic Meters x 10
6 

(meters) Dump I Dump II Dump III 

1245 0 

1260 2.1 

1275 7.3 

1290 0 15. 7 

1297 0.7 20.3 

1305 2.2 26.1 0 

1320 8.2 34.6 2.0 

1335 13.5 8.0 

1350 13.3 

Total 13.5 34.6 13.3 

Successive lifts will then be constructed after allowing a 

berm width of 15 meters from the crest of the underlying lift. Three 

lifts with a top elevation of 1335 meters will accommodate 13.5 x 10
6 

cubic meters of overburden. 
6 

Assuming all of the 25 x 10 tonnes at 

a loose density of 1.88 then the volume required is 13.3 x 10
6 

cubic 

meters, and will therefore be of an adequate capacity. 
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Dump II located southeast of the pit is designated for waste 

disposal. It also will be constructed in a similar manner to that of 

the overburden dump described starting with the lowest lift first, 

and then building the dump with 10 meters berms. With 5 lifts each of 

15 meters and with the dimensions shown on Plate 3-1 this dump will 

hold 34.6 x 10
6 

cubic meters which will be sufficient to acconunodate 

the design volume. Again, it must be stressed that surface run-off 

must be diverted around the dump area before, during and after 

construction to reduce the risk of dump failure. 

Dump III to the north of the pit is superfluous to design 

volume requirements but the haulage cost will be less for this dump 

than for the eastern limits of dump II due to haul distance involved. 

This dump III area must be considered again in the light of economics 

of ore mineral extension and waste haul costs. 

342 MINE WATER 

The quantity of mine water that would be produced from the 

open pit operation has not been established. During the underground 

exploration phase the quantity of mine water produced was not monitored. 

It was estimated to be less than 2 l/s. Indications such as shortage 

of drinking water and low flows at Cyprus Anvil's pit, were obtained 

during the exploration phase, that the mining operation would be 

relatively "dry". For the purpose of this assessment a mine water 

flowrate of 7 l/sec has been assumed with allowance provided for 

significantly greater flow rates. 
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The quality of the mine water produced during the underground 

exploration phase was monitored during the period from November 1975 

to December 1977. The mine water, as shown by the data given in 

Table 3-6 was consistently alkaline with pH varying from 7.5 to 9.0 

and bicarbonate alkalinity ranging from 87 to 238 mg/1 as calcium 

carbonate. The extractable concentrations of metals detected in the 

water can be related to the presence of mineralized particulates in the 

mine water Ｈｴｵｲ｢ｾ､ｩｴｹ＠ and suspended solids) resulting from mining 

activity. The dissolved concentration of metals would be anticipated 

to be minimal due to its alkaline characteristics. This, as indicated 

by the data given in Table 3-7, was confirmed by measuring both 

dissolved and extractable concentrations of metals in a sample of mine 

water collected during the exploration phase. Thus, on this basis 

mine water would require treatment only for the removal of suspended 

solids and turbidity to meet the effluent water quality requirements 

referred to in Section 3.2. 

It should be noted that ore from the Grum deposit has a 

positive potential for the generation of acid through sulphide 

oxidation. This was confirmed in tests carried-out by B.C. Research 

to determine the acid generation potential of the ore. The absence 

of acidity in the mine water has been attributed to climatic 

conditions and the presence of alkaline host rock, and alkaline ground 

and surface waters which do not favour the development of acid generating 

conditions. 
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Date of 
Sampling 

Nov. 9, 75 
Dec. 1, 75 
Dec. 14, 75 
Jan. 6, 76 
Jan. 14, 76 
Jan. 16, 76 
Jan. 22, 76 
Jan. 26, 76 
Feb. 1, 76 
Feb. 7, 76 
Feb. 14, 76 
Feb. 21, 76 
Feb. 28, 76 
Mar. 7, 76 
Mar. 14, 76 
Mar. 21, 76 
Mar. 28, 76 
Apr. 4, 76 
Apr. 11, 76 
Apr. 18, 76 
Apr. 25, 76 
May 2, 76 
May 9, 76 
May 16, 76 
May 23, 76 
May 29, 76 
June 6, 76 
June 12, 76 
June 20, 76 
June 27, 76 
July 4, 76 
July 11, 76 
July 18, 76 
Aug. 22, 76 
Aug. 29, 76 
Sept. 5, 76 
Sept. 12, 76 
Sept. 19, 76 
Sept. 26, 76 
Oct. 3, 76 
Oct. 10, 76 
Oct. 18, 76 
Oct. 25, 76 
Oct. 31, 76 
Nov. 7, 76 
Nov. 14, 76 
Nov. 21, 76 
Nov. 28, 76 
Dec. 5, 76 
Dec. 12, 76 
Dec. 19, 76 
Dec. 26, 76 

Jan. 1, 77 
Jan. 30, 77 
Feb. 27, 77 
Mar. 27, 77 
April 24, 77 
May 29, 77 
June 26, 77 

J1,1ly 31, 77 

Aug. 31, 77 
Oct. 17, 77 
Oct. 30, 77 

Dec. 12, 77 

Sodium 
MG/L 

24 
25 

50 
43 
34 
32 
34 
34 

30.4 
26.4 

32 
27 
27 
27 
29 
28 
29 
27 
24 
25 
26 

25 
24 
23 
24 
23 

20.2 
21. 7 
18 .. 3 

18 
20 
20 
19 

TABL!: 3-6 

Cyprus Anvi.l Grum Deposit 
Water Quality Data From the ｄｩｳ｣ｨ｡ｲｾ･＠ From The Settling Pond (19j6-1977) 

Potass­
ium 
MG/L 

Sul­
pH phate 
MG/L MG/L 

8.8 
9.6 

6.6 
5.3 
4.3 
2.8 
3.1 
).3 
3.3 
3.2 
2.9 
2.7 
2.6 
3.0 
2.6 
2.5 
2.5 
2.4 
2.4 
2.4 
2.3 

2.7 
2.3 
2.1 
2.2 

1.9 -

7 .68 
8.99 
7.63 
7.92 
8.45 
9.48 
7.91 
7.70 
7. 76 
7.52 
7.53 
7.58 
7.62 
8.28 
7.93 
7.88 
8.02 
8.01 
7.86 
8.39 
8.78 
7.96 
8.05 
8.32 
7.37 

J.93 
7.68 
7.92 
7.55 
8.02 
7. 79 
8.06 
8.42 
9.15 
9.12 
8.58 
8.39 
8.41 
8.42 
7.92 
8.03 
8.28 
8.10 
8.08 
8.32 
8.18 
7.98 
8.32 
7. 77 
8.20 
8.22 
9.00 

9.00 
9.00 
9.00 

1. 8 9. 00 
2.0 9.00 
2.2 8.22 
2.0 7.83 
1.4 7.90 
1. 7 8.18 
2.0 7.98 

95 
90 
93 
96 
90 
92 

103 
123 
103 
120 
125 
127 
54 
56 
61 

135 
128 
120 
128 
141 
132 
140 
140 
116 
130 
129 
138 
125 
148 
136 
128 
101 
105 
121 
113 
109 

96 
101 
113 
98 
95 
96 
97 
88 

103 
100 
101 
100 

91 
85 
93 
82 

90 
80 
78 
85 
89 
83 
81 
76 
75 
76 
73 
75 

Total Total 

Conduc- Hardness Col- ａｃＧｫｾＭ
tivity Turbi- EDTA our linity 
micro- dity TSS MG/L APHA MG/L 

ｾｾｾｾｃ＠ FTU MG/L ｾ Ｓ ｃｯＺＭＬ＠ MG/L C3 Co 3 
Copper 

MG/L 

600 
395 
450 
640 
520 
360 
495 
680 
610 
560 
590 
630 
640 
440 
590 
485 
565 
610 
610 
520 
500 
640 
650 
540 
660 
610 
600 
640 
520 
700 
710 
610 
530 
440 
440 
150 
500 
470 
540 
590 
550 
650 
580 
610 
600 
510 
545 
525 
620 
480 
510 
610 

610 
535 
435 
525 
580 
530 
580 
510 
470 
465 
490 
490 

47 
160 

46 
52 
48 

140 
145 

37 
35 
62 
43 
59 
39 
95 
52 
58 
85 
42 
52 
96 
82 

110 
180 

57 
70 
42 

210 
67 

280 
31 
32 
34 
36 
48 
28 
22 

5.1 
3.9 
3.8 
3.0 
8.5 

22 
1. 9 
9.0 
8.3 
9.5 
8.6 

18 
7.3 
5.3 
3.3 
2.7 

7.2 
3.1 
0.61 
2.7 
5.7 
4.2 
2.3 
9.8 
3.1 
0.18 
o. 72 
0.15 

69 
340 

59 
73 
58 

2161 
166 

43 
37 
80 
49 

108 
44 

133 
54 
71 

140 
56 
90 

160 
116 
176 
478 

72 
112 

55 
1421 

105 
479 

35 
35 
43 
33 
67 
26 

9 

22 
14.4 
5.8 
6.8 

26 
34 

2.4 
9.6 
9.6 

11. 6 
11. 8 
14.4 
11.0 

7.4 
4.0 
2.8 

10.0 
4.6 
0.6 
2.8 
7.0 
6.8 
2.8 

13.6 
4.8 
0.6 
1.6 
1. 4 

269 
142 
191 
263 
240 
118 
161 
255 
249 
213 
227 
255 
273 
143 
251 
197 
211 
219 
240 
157 
167 
233 
230 
206 
235 
225 
220 
215 
176 
262 
274 
245 
196 
115 
135 
192 
193 
174 
213 
245 
215 
255 
240 
237 
237 
230 
230 
215 
235 
265 
235 
219 

229 
239 
224 
210 
223 
233 
228 
252 
229 
228 
228 
237 

<5 
5 

<5 
<5 
<5 
<5 

5 
5 
5 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

226 
138 
175 
231 
210 
238 
121 
208 
210 
161 
174 
204 
205 

91 
200 
133 
165 
165 
176 
110 
12 7 
164 
170 
159 
148 
170 
178 
162 

82 
206 
167 
191 
142 

98 
97 

150 
158 
137 
168 
189 
163 
215 
210 
210 
205 
163 
202 
189 
187 
193 
193 
198 

195 
202 
189 
191 
184 
188 
126 
218 
183 
149 
191 
208 

----
0.009 
0.013 
0.011 
0.018 
0.016 
0.011 
0.055 
0.019 
0.012 
0.004 
0.003 
0.005 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.005 
0.005 
0.005 
0.006 
0.008 
0.008 

<0.02 
<0.02 
0.05 
0.07 
0.07 
0.05 
0.022 
0.005 
0.010 
0.005 
0.005 
0.005 
0.002 
0.001 
0.001 
0.002 
0.004 
0.004 
0.007 
0.003 
0.005 
0.005 
0.002 
0.012 
0.010 
0.010 
0.010 
0.038 

0.035 
0.034 
0.017 
0.01 
0.01 

<0.01 
<0.01 
0.001 

<0.01 
<0.005 
<0.005 
<0.005 

Arse-
Iron 
MG/L 

Maga­
Le ad nese 
MG/L MG/L 

Nickel Zinc Cadmium nic Mercury 
MG/L MG/L MG/L MG/L MG/L 

2.80 
5.50 
0.178 
0.151 
0.193 

14.1 
4.40 
1.80 
1.20 
2.30 
1.66 
0.48 
2.088 
0.080 
0.030 
0.02 

<0.01 
<0.01 
0.010 
0.025 
0.030 
0.01 
0.01 
0.01 
0.920 

3.25 
2.16 
5.49 

10.54 
2.95 
3.38 
1.25 
0.88 
0.043 
0.323 
0.020 
0.010 
0.090 
0.005 
0.014 
0.087 
0.015 
0.025 
0.016 
0.009 
0.019 
0.035 
0.40 
0.020 
0.020 

0.98 0.077 0.012 1.00 
1.89 0.124 0.012 2.80 
0.51 0.040 0.549 
0. 70 0.094 0.013 1.015 
0.67 0.070 0.014 0.775 
9.0 0.36 0.023 9.50 
2.70 0.094 <0.005 4.10 
0.75 0.086 0.018 1.40 
0.50 0.062 0.022 1.00 
0.495 0.043 0.032 1.489 
0.305 0.033 0.047 0.775 
0.137 0.029 0.037 0.116 
0.420 0.078 0.052 0.699 
0.111 0.018 0.033 0.151 
0.111 0.039 0.066 0.237 
0.08 0.020 <0.01 0.119 
0.11 0.026 <0.01 0.122 
0.09 0.024 <0.01 0.108 
0.09 0.025 0.05 0.179 
0.14 0.025 0.01 0.201 
0.07 0.016 0.01 0.079 
ＰＮＰｾ＠ 0.022 <0.05 0.25 
ｯＮｯｾ＠ o.o3o <0.05 o.59 
0.01 0.027 <0.05 0.14 
0.34 0.032.<0.02 0.430 
0.50 0.061 0.04 0.764 
0.48 0.140 1 0.02 1.40 
1.35 0.099 0.02 1.74 
3.83 0.211 0.05 4.54 
0.50 0.134 0.03 0.905 
0.41 0.125 <0.05 0.960 
0.25 0.050 <0.05 0.317 
0.26 0.017 <0.05 0.291 

<0.05 0.028 <0.02 0.122 
<0.05 0.017 <0.02 0.103 
<0.05 0.031 <0.02 0.033 
<0.05 0.016 0.01 0.088 
<0.05 0.014 0.02 0.090 
<0.05 0.014 0.01 0.061 
<0.05 0.012 0.04 0.066 
<0.05 0.022 0.04 0.145 
<0.05 0.023 0.04 0.108 
<0.05 0.012 0.03 0.061 
0.05 0.015 0.02 0.062 
0.06 0.014 0.02 0.058 

<0.02 0.015 0.02 0.090 
<0.02 0.021 0.02 0.152 
<0.02 0.020 0.03 0.150 
<0.02 0.020 0.01 0.192 
<0.02 0.020 0.01 0.136 

0.015 <0.02 0.010 0.01 0.148 
0.01 <0.02 0.016 0.01 0.10 

0.02 
0.01 
0.02 

<0.01 
0.02 
0.06 
0.01 
2.22 
0.06 
0.01 
0.02 
0.01 

<0.02 
<0.02 
<0.02 
0.06 
0.02 

<0.01 
0.03 
0.11 

<0.02 
<0.02 
<0.02 
<0.02 

0.122 0.01 
0.119. 0.01 
0.019, 0.01 
0.020 0.01 
ＰＮＰＲＶｾ＼ＰＮＰｬ＠
0.02 "<0.01 
0.014 <0.01 
o.025j<o.01 
0.035 <0.01 
0.009 <0.05 
0.015, 0.02 
0.019 <0.02 

0.235 
0.078 
0.163 
0.215 
0.280 
0.104 
0.131 
0.242 
0.244 
0.320 
0. 398 
0.428 

0.005 0.118 
0.006 0.201 
0.002 0.132 
0.004 0.112 
0.001 0.109 
0.013 
0.007 0.168 
0.003 0.185 
0.011 0.080 
0.004 0.168 
0.005 0.060 
0.004 0.065 
0.004 0.099 
0.003 0.042 
0.002 0.064 
0.001 0.055 
0.003 0.058 
0.002 0.063 
0.003 0.108 
0.001 0.176 
0.004 0.080 
0.003 0.080 
0.003 0.095 
0.004 0.076 
0.006 0.006 
0.006 0.080 
0.007 <0.005 
0.014 0.0'75 
0.007 1.250 
0.003 0.100 
0.003 0.047 
0.001 0.024 
0.001 0.025 

<0.005 0.032 
0.005 0.030 

<0.005 0.039 
0.004 0.032 
0.003 0.025 
0.003 0.040 
0.001 0.018 
0.001 <0.005 
0.001 0.006 
0.001 0.037 
0.001 0.022 
0.002 0.022 
0.003 0.017 
0.004 0.017 
0.003 0.017 
0.001 0.022 
0.003 0.040 

0.002 0.036 
0.002 0.032 

0.002 0.023 
0.002 0.020 
0.003 0.042 
0.009 0.017 

<0.001 0.031 
<0.001 0.007 
<0.001 <0.005 
0.002 <0.002 

<0.002 0.002 
<0.005 0.025 
<0.005 0.049 
<0.005 0.048 

0.78 
1.08 
0.36 
0.97 
0.56 
3.3 
1. 70 
0.80 
0.57 
0.97 
0.48 
0.86 
0.38 
0. 70 
0.96 
0.41 
0.62 
0. 39 
1. 64 
1.63 

1. 31 
1. 36 

3.00 
1.04 
0. 75 
0.32 
5.12 
0.96 
2.52 
0.64 
0.33 
0.22 
0.22 
0.34 
0.44 
0.33 
0. 27 
0.12 
0.07 
0.08 
0.23 
0.19 
0.01 
0.01 
0.10 
0.43 
0.34 
0.42 
0.21 
0.07 

0.06 
0.20 

0.11 
0.07 
0.08 
0.08 
0.10 
0.29 
0.04 
0.05 
0.05 
0.03 
0.01 
0.01 

Cobalt 
MG/L 

0.01 
<0.01 

0.02 
0.02 
0.02 
0.028 
0.013 
0.011 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 

Chromium 
MG/L 

0.010 
0.008 
0.005 
0.007 
0.010 
0.010 
0.006 
0.007 
0.007 

<0.005 
<0.005 
<0.005 
0.006 
0.007 
0.005 
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TABLE 3-7 

Dissolved and Extractable Metal Concentrationsa 

Parameter 

Suspended solids 

Turbidity (FTU) 

pH 

Alkalinity (mg/l 

Metals (mg/l) 

Iron extra 
diss 

Manganese extra 
diss 

Cadmium extra 
diss 

Copper extra 
diss 

Lead extra 
diss 

Zinc extra 
diss 

(mg/l) 

as Caco
3

) 

Mine Water Quality 

2.9 

1000 

8.6 

109 

14.3 
0.02 

0.50 
0.01 

0.04 
0.01 

0.05 
0.01 

11.1 
0.05 

6.30 
0.01 

Sample filtered with 0.45µ millipore filter prior to dissolved metals 
analysis 

Extra - extractable 
Diss - dissolved 
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343 SURFACE DRAINAGE 

The quantity of uncontaminated surface drainage that contacts 

the mine site would be minimized by diversion ditches located along 

the perimeter of the site as shown in Plate 3-2. Surface drainage 

from the mine site would be anticipated to contain suspended solids 

and turbidity due to erosion of disturbed areas, in particular the 

overburden and waste rock dumps. 

The waste rock dump would contain some mineralized material 

and hence drainage from this area could potentially contain extractable 

concentrations of metals due to the presence of suspended solids and 

turbidity in the runoff. The overburden dump would contain unmineralized 

surface material scraped from the pit and waste rock dump areas. This 

dump would be anticipated to revegetate by natural means within a 

relatively short period of time, and hence provision for the removal 

of sediment from the runoff from this area has not been considered. The 

faces of the overburden dump should be gently graded and if necessary 

seeded to minimize erosion and loss of sediment. 

Thus, surface runoff from the waste rock dump and general 

mine site active area, located letween the overburden and waste 

rock dumps, would require treatment for the removal of suspended 

solids and turbidity prior to discharge from the site. The average 

rate of surf ace runoff from this area of 290 ha would be approximately 

23 l/sec. 
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3.5 WASTE MANAGEMENT 

The general layout of the proposed mine water and surf ace 

drainage control scheme with respect to the ultimate open pit and 

waste dump limits is shown in Plate 3-2. It should be pointed out 

that there would be some economy in staging the construction of 

these works. ｔｨｩｾ＠ should be reviewed at the same time that the 

detailed mine planning is being performed. Uncontaminated drainage 

would be diverted from the mine site by means of ditching constructed 

on the perimeter of the open pit and waste dump areas. Surface 

drainage from the drainage area of approximately 370 ha east of the 

pit and waste Dumps II and III shown in Plate 3-2 would be diverted 

around the north side of waste Dump II into Vangorda Creek. Surface 

drainage from the approximately 28 ha area, south and west of over­

burden Dump I, would be diverted directly into Vangorda Creek. 

Drainage from the waste dump area (Dump II, Plate 3-2) and the mining 

operations area, south of the open pit, would be conveyed into a 

sedimentation pond for the removal of suspended solids. The diversion 

and contaminated water ditches would be designed for a peak storm runoff 

with a return period of 10 years and would be fused to overflow for 

storm of 1 in 25 year return. The general layout and cross section 

of the diversion and collection ditches are given in Plate 3-2. 

Both mine water and contaminated surf ace drainage would be 

discharged into a 0.38 ha sedimentation pond for the removal of suspended 

solids. While the design of the ditches leading water to this pond is 
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based on short-duration, high-intensity flood flows as just described, 

the design of the pond is based on providing adequate detention time 

for sedimentation and adequate volume for the runoff from a storm of 

24 hours duration. For this study the pond was designed to limit the 

applied overflow rate to 24.5 m
3

/m
2
/d (0.283 nnn/s) for the 24 hour 

storm runoff with a return period of 10 years. The applied overflow 

rate under average runoff rates would be approximately 0.52 m
3

/m
2
/d 

(0.006 mrn/s) in order to ensure efficient removal of suspended solids. 

Figure 3-2 shows the drainage pond volume vs. dam volume and 

height. At the overflow design rate of 24.5 m
3

/m
2
/d for the 1 in 10 

year, 24 hour storm runoff, the pond would have a live storage of 

3 
approximately 19,000 m at an elevation of 1214.5 m. This would 

provide an average of 5 hrs detention for the 1 in 10 year, 24 hour 

storm runoff. The spillway would be located at 1214.5 m elevation and 

would be sized for the 1 in 25 year return period drainage flow from 

the overburden and No. II waste dump area. The crest of the dam would 

be at 1217 m. The spillway would dis,charge through a sidehill canal, 

cut in bedrock, to an existing stream bed located approximately 300 m 

due east of the proposed sedimentation pond. It is recommended that 

a program of site investigations be carried out for the sedimentaticn 

pond to determine the characteristics of the dam foundation. 

The mine water would be anticipated to require treatment for 

the removal of turbidity as well as suspended solids in order to meet 

effluent criteria for extractable metals concentrations. Treatment, 

as applied during the underground exploration phase, would involve the 

addition of flocculant to the mine water prior to discharge into the 

sedimentation pond. The effectiveness of this method for the removal 
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, 
of turbidity afnd reduction of extractable metal concentrations is 

indicated by the mine water quality data (Table 3-6) recorded after 

the month of August, 1976. The flocculant addition system was installed 

in August, 1976. 

Overflow from the sedimentation pond would be discharged into 

Vangorda Creek. The water of Vangorda Creek, as shown by the water 

quality data given in Table 3-8 is generally alkaline with pH varying 

from 6.8 to 8.2 and bicarbonate alkalinity ranging from 83 to 270 mg/l 

as calcium carbonate. The conductance of this water is similar to 

that recorded for the mine water during the underground mining phase. 

Discharge of alkaline overflow from the sedimentation pond would not 

be expected to alter the chemical quality of water in Vangorda Creek. 

However, effective removal of suspended solids and turbidity 

from the contaminated mine water and surf ace drainage would be required 

to minimize the discharge of mineralized particulate into the Creek. 

3.6 RECLAMATION OF WASTE DUMPS 

Stabilization of dump areas will be required at the completion 

of mining activity and may also be required during prolonged shutdowns 

I 
to minfmize the potential for adverse environmental effects. Primary 

concerns with respect to waste dump stabilization would include structural 

integrity of the dumps, the potential for generation of acidic drainage 

and contamination of ground and surface water, and reclamation of the 
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TABLE '3-8 

Summary of Existing Water Quality of Vangorda Creek 

Parameter 

Suspended solids (mg/l) 

Turbidity (FTU) 

Colour (ADHA) 

pH 

Conductance (µmho/cm) 

Alkalinity (mg/l as Caco
3

) 

Hardness (mg/l as Caco
3

) 

Range 

< 1. 0-7. 6 

0.2-2.1 

<5-55 

6.8-8.2 

18-500 

5.6-143 

8.3-270 

Source: MECo 1977 - Environmental Baseline Investigation - 1976 Program 
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dump area to an acceptable state. Minimal studies have been performed to 

date on mine and waste dump reclamation and therefore it is reconunended 

that further studies be performed to determine the optimum way to 

reclaim the mine, waste dumps, and disturbed areas. 

3.7 COST ESTIMATES 

To give an order of magnitude of the costs associated with 

the proposed mine drainage plan an estimate has been produced as shown 

below. It has been assumed that the cost of dumping mine spoil will 

be included in the mine planning costs. 

Generally the unit prices used are based on contract unit 

prices for work at Charlot River in northern Saskatchewan. These unit 

prices have been adjusted where considered necessary to allow for the 

difference in the volume of work involved at the two sites and for 

conditions peculiar to the Charlot River site. 

The unit prices are estimated contractor's selling price in 

mid-1979 dollars and are based on the following assumptions: 

1. The work will be done as part of a mine development contra,ct 

and equipment brought in for the mine development contract will 

be available for the Mine Waste Management work. 

2. Work will be done during the summer construction period. No 

allowance has been made for winter works. 
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MONTREAL ENGINEERING COMPANY, LIMITED 

FILE CAM 7194-4 

ACCOUNT 

No. 

3500 
2 

m 

20.000 
3 

m 

22,300 
3 

rn 

2,500 
3 

m 

7_,_900 m3 

900 
3 

m 

-

DATE August 1979 ESTIMATED BY A.H. Somani/I. Jordan PAGE 1 1 
OF----

D E s c R I p T I 0 N 
UNIT ｔｏｔａｌｓｉｎﾷｾｑＱＱａｒｾ＠

COST 

SURFACE DRAINAGE POND DAM ------- --- ----- ----- --- ----·-

Surface Preparation 20.00 70,000 
--------------- ----------

Borrow Material 5.75 115,000 
.. 

185,000 
---- -··----1--

MINE WATER TREATMENT 
--- -

Treatment Facility 1. s. 10,000 10,000 
----

.. 

SURFACE DRAINAGE DITCH 
.. 

Overburden Excavation Ditch Type 'A' 5.00 111, 000 
·-· ··- -

Rock Excavation Ditch Type 'A' 20.00 50,000 
··- ｾＭ

Overburden Excavation Ditch Type 'B' 5.00 40,000 

Rock Excavation Ditch Type 'B' 20.00 18,000 
- -

219,000 
-

.. 
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MONTREAL ENGINEERING COMPANY, LIMITED 

FILE. __ C_AM_7_1_9_4_-4 ______ DATE August 1979 ESTIMATED BY R. Hutt/I. Jordan PAG-E __ l __ OF l 

ACCOUNT 

No. 
DESCRIPTION 

UNIT TOTALS IN· DOLLARS 
COST 

SPILLWAY 
ｴＭＭＭＭＭｴＭＭＭＭＭＭｴＭＭＭＫＭＭＮＺＺＺＮＺＮＬ［］ｾＮ］ＮＮＮＭＭＭＭＭﾷﾷＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭﾷＭﾷＭＭＭﾷＭＭＭＭＭﾷＭ - ··----·----- ·- --- -----1------

ｲＭＭＭＭｴＭＭｾｬＮＮＬｌＳＮ｟ＬＬＳＰＢＭＭＭＭｬＭＭＢＧｭＧＭ Ｓ ＭＫＭＭｾｒ･］ｩＢＭＭＢﾷ＠ n=f=o-=-rc=e=d:__::::c=on=c=r,__,,e=t=e _______________________ -------------------
800.00 104,000 
----<I----- -- -----+----------

1500 m3 Overburden excavation 5. 00 8, 000 
t-----t------+---+---'--------------------------------- -----·---+------·--+------

3500 
3 

m Rock excavation 
ｴＭＭＭＭＭｴＭＭＭＭＭＭＫＭＭＭＫＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭｾ＠

20.00 70,000 
·------·-+-----------._ ___ _ 

182,000 
ｲＭＭＭＭｴＭＭＭＭＭＭＫＭＭＭＫＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭﾷＭＭＭＭＭＭＭＭＭＭＭＭＭｬｬＭＭＭＭｾＭＭＭﾷＭＭＭＭＭＭＭＭＭＭ

t-------jt------+---1---2 0% -.s'.En t ingency ＭＭＭＭＭＭＭＭＭＭＭＭＭＭｾＭＭＭＭｾＭＭＭＭＭＭＭＭＭＱＱ｟ＮＹ｟ＮＬ｟Ｎｯ｟ｯＭＭｯ｟＠

Total Estimated Cost 715-000 
ｲＭＭＭＭｲＭＭＭＭＭＭＫＭＭＭＫＭＭ］Ｍ］Ｍ］ＺＮＮＮＮＮＭ］Ｎ］Ｍ］ＮＺＺＺＮＺＺＺＺＺＺＭ］ＭＺＺＮＺＺＺＮＮＮＮＮＮＮＺＺＺＮＺＺＺＮＺＺＺＮｾＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭﾷＭＭＭＭｪｬＭＭＭＭＭＫＭＭＭＭＭＭＫＭＭＭＧＭ］ＺＺ｟Ｌｊ｟ＧＭ］ＭＢＧＭ］ＭＭ
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r-----t------t---+------------------------------------- ----------ll----------1---------

r----t------t---+--------------------------------- -·----+-----+-------

t------t------+---1-------------------------------- ｾＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭ







APPENDIX A 

LABORATORY TEST RESULTS 

FOR BOREHOLE SAMPLES AT THE PROPOSED OPEN PIT MINE SITE 



Montreal Engineering - Kerr Addison Mines 

Moisture Content Determination 

Samples Received August 31/77 

Sample Bottom Moisture 
Bore Hole Type Depth Content (%) Conunents 

(m) 

BH-77-1 SS-1 1. 77 11.0 
SS-2 2. 71 14.3 
SS-3 3.96 11. 8 
SS-4 5.40 10.7 
SS-7 9.05 8.0 
SS-8 10.76 8.1 
SS-9 13.90 10.0 
SS-11 17.16 9.5 
SS-12 19.45 10.3 
SS-18 28.87 10.6 
SS-19 31. 95 10.0 
SS-21 37.23 1.6 
DC-22 38.17 1. 7 

BH-77-12 SS-1 1. 28 6.2 Sand 
SS-3 2.80 12.3 
SS-5 5.12 9.6 
SS-6 6.55 8.8 
SS-7 8.35 13.1 
SS-9 10.88 15.1 
SS-10 13.17 11.1 
SS-12 16.07 16.8 
SS-13 18.05 16.4 
SS-14 20.34 16.0 
SS-15 22.84 20.9 
SS-20 29.18 9.3 
SS-22 32.47 11.1 
SS-23 34.45 10. 7 
SS-24 36.74 11. 8 
SS-29 40.88 11.2 

BH-77-13 SS-1 1. 31 5.0 Sand 
SS-2 2.59 15.7 
SS-3 4.36 13.0 
SS-6 7.59 11.8 
SS-7 9.76 14.8 
SS-8 11.89 11.3 
SS-9 llf.18 12.4 
SS-10 16.10 13.3 
SS-11 18.05 11.1 
SS-12 20.30 17.2 
SS-15 24.18 11.2 
SS-16 26.16 10.4 
SS-17 27. 77 11.1 

..... 2 



- 2 -

Sample Bottom Moisture 
Bore Hole Type Depth Content (%) Comments 

(m) 

BH-77-13 SS-18 30.18 10.7 
(Cont'd) SS-19 32.13 10.9 

SS-20 34.30 8.9 
SS-21 36. 77 9.8 
SS-22 39.60 9.8 
SS-23 42.35 10.3 
SS-24 44.27 10.6 
SS-25 46.92 6.9 
SS-26 48.75 8.1 
SS-31 53.87 10.0 
SS-33 55.70 10.9 
SS-35 57.53 10.7 
SS-37 59.54 8.8 



Results 

A. Unit Weight 

Wet Dry Moisture 
Bore Hole Sample Depth Unit Wt. Unit ｾｴＮ＠ Content (%) 

(m) (t/m3) (t/m.) 

BH 77-12 SS-20 28.69- 2.34 2.15 8.6 
29.18 

BH 77-13 SS-8 11. 43-11. 89 2.32 2.10 10.'7 
SS-15 23.72-24.18 2.44 2.23 9.2 
SS-20 33.87-34.30 2.36 2.18 8.5 
SS-35 57.13-57.53 2.35 2.15 9.2 

B. Atterberg Limits 

Liquid Plastic Plasticity 
Bore Hole Sample Depth Limit Limit Index 

(m) (%) (%) (%) 

BH 77-12 SS-3 2.50-2.80 25 .. 8 15.5 10.3 
SS-9 10. !10-10. 88 36.2 21. 3 14.9 
SS-24 36.16-36.74 25.2 15.6 9.6 

BH 77-13 SS-2 1. 98-2. 59 28.9 15.4 13.5 
SS-8 11. 43-11. 89 33.5 17. 0. 16.5 
SS-15 23.72-24.18 27.4 15.4 12.0 
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1 Gl.AVEL SIZES SAND SIZES 
FINES (SILT 01 CLAY) 

MEDIUM 1 FINI COAISI 1 FINI lcOAIS 

U.S. ST.AND.AID SIEVE SIZES 
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T GRAVEL SIZES I SAND SIZES 
FINES (SILT 01 CLAY) 

MEDIUM 1 FINE l COAIH 1 FINE lcoAIS -
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ｾｲｾ＠ ....... ｾＮ｟ＮＮＮＮＮＮｵＮＮＮＮＮｌＮＮｊｌＭｾＮＭＮｾｾｕｊＮｊｌｊｌｌＭｌＮＮＮｌｊｾＭＱＮＮｌＺｩｬｕｊＭＮｌｬｬＮＭＱＮＮＮｌＮｌｌｬｌ｟｟ｬｾﾷﾷｬｊｬｊＭｌｕｬＭＱｾＱＭｾｊｬｌｌｌＮｬｪ｟ｬ｟｟ｊ｟ｾ｟ｊｬｬｬｬ｟ｌｬｊ｟ｊｾｬ｟ｾｊ＠
, , _ , , .. r. .. , u, .. "... ··re· ·-· 

I I I U 0.1 OOI 0:1IOI l INCllll 

GRAIN SIZE 

5S ｜＼Ｉｾ＠ 31.83 - 32.13 m 
-------

!. ｾ＠ 2.0 ｾ＠ 3 3 • 8 7 - 3 4 • 3 0 
D,o=---MM. 
D.= ..._ 

D'°= MM. 

Cu 

·------· -- -- -·--
6.S 2 \ @ 3 6 • 31 - 3 6 • 7 7 

ＭＭｾＭＭＭＭＭＭＭＭＭ］ＭｾＺＺＮＮＮＮＮＮＮＮＺＮ｟｟ＺＺＺＺ｟＠

55 2 2 @ 3 9 • 4 2 - 3 9 • 6 0 c< 

NOTE1 UNIFIED SOIL CLASSlflCATION SYSTEM 

( 

-z 

en -..... .... 
n 
c::: 
::a 
-= .... 



( 

z 
ｾ＠
z ... 
• IU 

z -... 
... 
z 
Ill 
u 
• Ill 
A. 

( 

(SILT OR CLAY) 
} GRAVEL SIZES SAND SIZES 
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COAISE 1 FINE fOAIS MEDIUM 1 FINE 
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ＷＰＱＱＭＭｲＭＭｲＭｴＭｴＭｴＭＭＫＭＭＫＭＭＭｬＭＭｩＭＭｾｩＭＭＭｬＢＭｾ＠ ﾷｐＬｾｾＫＭＭｾｾ＾ＫＭｾＭﾷｴＭＭｴｴｴｈＭｴｴｴＭＱｦＭＭＭｴＭＭＫｴＫＫＫＭＭＱＭＫＭｬＭｾＭ｟ｊｊｴＭＭｈＭＭＫＭＫＭＭＭＧＭｾ｟｟｟ｊ＠

ＱＰ ＱＱＱＭＢＭｲｴｴＭｲＭＭｴＭｴＭｔＭｴＭＭＭｬＭｴＭＭｴＭＫＭＫＭＭＭｦＭＭｈＭＭＭｴＫＭＭＫＭｭＫＭｷＮＫＭＫＭｴＭＭｩｬｮｾｾｾＺｊＮＮｊｩＭＮＺＺＺｩ｟ｪ｟｟ＭｴＭﾷｾＭｈＫｬＭＫＴＭＭＭｬＭｾＭｬＭＭＭｬ＠
t--

ｾｲｾ＠ ......... ｾＬＮ｟ＮＮｾ｟ＮＮＮ｟ＮｉｌＭＮＭＧＭ
Ｑ
ｾｾｾｊＮｬＮｬＮＮＮＮｊｌｌＭＮＮｌＱＮｌＮ｟ｌｬｬｊｊｌｕＮＮｬｊＮｌ｟ｩｌｌｊｬＮＱ｟｟ ＰｬＮ Ｑ Ｑｊｊｊｌｌｬｬｊ｟ｊ｟ｬ｟＠ _ _j_LLJJ_LJ_j_l__.JjjJ.lJ_J__j__L__J 

I I : ... I I I ｾﾷ＠ MIUIMITlll ｾＰＰＱ＠ .. T. 
O.I OOI 0].I INCNll 

GRAIN SIZE 

11 MA I K $, ＭＭＭＢＧ｣］ｍｾＮ＾ＺＺＺＨｓｬＺＺＮ［ＮＺｬＮ｟ｾＺ］ｾＺＺ［ｬ＾ＺＺＺ｟Ｎ］ＺＺＮｓＺＺｾ［ｯＴＡＡＺＨＧＱｾｐＮｾｾＺＡＺﾣＺＺＮＮＮＮＮＮＺＺ＠ ________________ . -------------- D,o=---MM. 
SS 2 3 ($) 41. 9 2 - 4 2 • 3 5 m D.= MM. ------------------
S SV}- @ 43. 90 - 44. 27 

D'°- MM. 

Cu ------------
5.5.2 S" fJ 46.90 - 46.92 Cc 

NOTl1 UNIFllD SOil CLASSIFICATION SYSTEM 

( 

n 
::a 
:la -z 

en -..... 
'" 
n 
c::: 
::a 
-= 
'" 

.. z .,. .,. 
ｾ＠ 0 0 ,. 

z ::; ｾ＠ ? 
z n .-
n • "' 

n ... .. ,. .. . 
ｾ＠ 0 

• 
D 



,. ,. ,. 
... 

r 

( 

z 
ｾ＠
% ... 
• .. 
z -... 
... 
z 
Ill 
u 
• .. 
II. 

( 

FINE I 
SAND SIZES GRAVEL SIZES 

FINES (SILT OR CLAY) 
MEDIUM I coA1n I FINE lcoA1s 

U.S. STANDARD SIEVE SIZES 

ｾｲｾ＠ ......... ｾＬＭｌｌＮＮＮＱＱＮＮＮＮＮＱＭＱＱＮｾｾＮｾｾＺＮｊｌｉｌｌＭＭＱＮＮＮＮｌｬｾＮＮＮＮｌＱＱｾｊＮｬｊＮｬｌｊＮＮｬＮＮｬｌｬ｟ｊｯＬＮＱｊｕＧ｟ｬｬｬｩ｟ｌ｟｟ｪｬ｟｟ｾｬｬｬｬｊｪ｟ｬ｟Ａｬ｟ｪ｟ｾｊｬｬｌｌｬｬ｟ＮｌＮ｟ｌ］Ｚ］］Ｚｊ＠
'-!-r----i•:-:°!:--1------::r---L-ＭＭＭＭＭＭＭＬＭＭ｟ｪｾＭＭＭｾＭＭｾﾷＭｾＱ｟＠ MI LI 1MIfa11 0001 

a 1 1 u Ｐ ｾ Ｑ＠ I 1 .i. I .... 
1 

O.e1 0001 lllC Mii 

GRAIN SIZE 

UMAns: CoMf3JNEO 56Mf>hf; ----------------- D10=---MM. 

_________ ｟｟ＮｬｻＬｬＭｊｬＩｾｓｓＺＺＺｩ｟Ｍｾ｟Ｚ］｟｟｟｟ＲＳＲﾣ｟＠ 5 7 .13 r 5 7 Ｎ｟ｾ｝｟｟＠ ______ _ --------
_________ ｟｟ｬＮｬＡＺＡ｟ＮａＩｌＮＺＺ［ｊｓｾＵ｟｟Ｚ｟｟｟｟ＱｽＲＳｌＷｾＨＡ＿ｾ＠ _5 9 • 24 - 5 9 • 5 4 

D.= MM. 

D'°= MM. 

Cu 
｣ｾ＠

NOTIE1 UNIPIED SOIL CLASSIFICATION SYSTIM 

( 

n 

"' --:z 

en -...... 
"' 

.... .. . 
= n 
; G 

ｾ＠
ｾ＠
ｾﾷ＠



APPENDIX B 

BOREHOLE LOGS 

PROPOSED OPEN PIT MINF. SITE 



..------------- ｾｭｯｮｴｲ･｡＠ engineering company, limited-------------., 

BOREHOLE 

PAOJECT. ｾＱｻＺ｟ＷＷｾｾｒｌ＠ Grl11Il .. ｊＮｯｩｮｾ＠ Vei:iture 

ｾｾｾＡｔＱｾＺ＠ }'aro, }iikoit; ·· 

LOG 

EQUIPMENT 

1 4 
SHEET. & 6163;,_Q 

• . . PROJECT N\l 

... Longyear 34 

DATUM Gr.ound 
DATE: START.. .12th July. 1.77 · 

COORDINATES: N. 

GROUND ELEV. 

E 

FINISH . 16th July I 77 DIP 9Qo BEARING 

SS SPLIT SPOON .. ｾ＠ Ｎｾ＠ .. mm O.D. 

DC DIAMOND CORE .. BQ. SIZE 

'ST SHELBY TUBE .. , .... mmO.D. 

AS AUGER SAMPLE 

WS WASH SAMPLE 

DO DRIVE OPEN 

GEOLOGIC PROFILE 

SAMPLE CONDITIONS 

DISTURBED UNDISTURBED NOT RECOVERED 

ｾ＠ ｾ＠
'( BULK DENSITY ( t/m

3
) 

K PERMEABILITY ( cm/soc ) 

Y IN-SITU VANE (kg/cm2) 

""' UNCONFINED COMPRESSION (kg/cm') 

PP POCKET PENETROMETER (kg/cm') 

Cu UNDRAINED SHEAR STRENGTH (kg/cm') 

c SAMPLES TESTS 
za: 

x PENETRATION °N' (eLOws/30c ... ) 
@...£ PLASTIC & LIQUID LIMITS 

0 WATER CONTENT (w%) 
.5l_ WATER LEVEL 

TEST RESULTS 
> 

'°a: 
0 

-'W 
w" 

DEPTH ELEY. 
,_; :::iw ｾ＠
c o>- o· ... <( ｾ＠ z ｾ｡Ｚ＠

ｾｩ＠ -' <( a:" 
ft m m 

2 

4 

ｾ＠ 6 

I-

8 -

101 

DESCRIPTION 

Till: Greenish-grey 
silt and sand with 
traces of gravel and 
cobbles. 

Some oxidized gravel 
observed throughout 
the soil. Thin 
layers of oxidized 
till noted in SS 
sample lt4. 

Compact to very 
dense material well , 
graded, sub-angular 
to sub-rounded 
particles. 

Till: Dark grey 
silty and gravelly 
sand with traces of 
clay. Very dense 
material of low 
plasticity. Cobbles 
and boulders noted. 

a: .... 
fl) 

z °' 
.. <.i 

0 z > ... 
(,) .... a: 

ｾ＠ ｬｾｓ＠ 85 ｎｾＲＲ＠

ｾ＠ 2 ｾｓ＠ 90 N=22 

ｾ＠

10 20 30 40 50 60 70 BO 

N u rJ) rJ) """ 
W ｯｾ＠ ｾ＠ ｾ＠ iN? 

ｾ＠ 4 SS Q( ｎｾ＠ 102 1---t(f.)-+---+-+-+-+--+---+-+-+--+-+--+--i 

I-= 6 SS 0 N = 14 5 /1-1---+-+-+-+-+--+---+-+-+--+---+----+--1 

3 cm 

ｾＷ＠ ｓｓｾ＠ 0 (b N = 111 1-+--+-+-+-+-+--+---+-+-+--+---+----+--1 
Ir: 

ｾ＠ 8 ｓｓｾｏＨ＠



ｾ＠ monrrea1 engineering company, limited 

BOREHOLE 

PROJECT Kerr-CNRL Grum Joint Venture 
n11.:..7F1. 

ｾｾｾＡｔＱｾＺＮ＠ ｆ｡ｲｯｾﾷ＠ Yukciri. · 

DATUM Ground... . ............. . 
DATE: START ..... ·12th.July 1 77 

FINISH · 16th July· ··1 }} · 

LOG 
SHEET 2 
PROJECT Nil 

EQUIPMENT Longyear ·34 

. COORDINATES: N 

GROUND ELEV. 

Dlf> ..... 90.0 .. 

E 

BEARING. 

SAMPLE CONDITIONS 

DISTURBED UNDISTURBED NOT RECOVERED 

ｾ＠ ｾ＠ [SJ 
SS SPLIT SPOON .. 51 .. .mmO.O. l' BULK DENSITY ( t/m

3
) X PENETRATION °N' 

OF 4 
KAM 6163-0 

DC DIAMOND CORE BQ. 
'lT SHELBY TUB£ .. 

SIZE 

mmQO. 

K PERMEABILITY ( cm/sec ) 

V IN-SITU VANE (kg/cm 2
) 

'\U. UNCONFINED COMPRESSION ( kg/cm
2
) 

8-£ PLASTIC & LIQUID LIMITS 

0 WATER CONTENT (w%) 
AS AUGER SAMPLE SL WATER LEVEL 

ws WASH SAMPLE 

DO DRIVE OPEN 

PP POCKET PENETROMETER (kg/cm') 

Cu UNDRAINED SHEAR STRENGTH ( kg/cm 2) 

GEOLOGIC PROFILE 0 SAMPLES TESTS TEST RESULTS 
za: > 

'"a: 
0 

_..., 

"'" DEPTH ELEV. 
,.; =>"' iN1 o>- ci ... < .... z ｾ｡Ｚ＠.. 

ｾｩ＠
...J ..J < a:"' 

It m m 

12 

t-

14 

16 

t-

rn-

I-

-

20 

DESCRIPTION 

Till: Dark grey 
sandy silt and grave 
with some clay. 
Medium plasticity. 

Till: Dark grey 
clayey silt and 
gravel with some 
sand. Medium 
plasticity. 

Till: Olive green 
sandy silt and 
gravel with some 

a: .... 
"' 

z <> .. u 
0 z ,.. ... N 0 "' "' 

., .... 
(J .... a: 

W ｯｾ＠ ｾ＠ ｾ＠ ｾ＠
10 20 30 ｾ＠ so 60 70 80 

rx: 9 iss 9C N=l37 

ｾ＠ ｾＷＮＭＩＢＭＫＭＫＭＫＭＭｬＭＫＭＫＭＫＭＫＭＭＫＭＭ［ｾＱＭＭＫＭＭＭＱ＠

ｾ＠ lCSS 0 

g llSSiO< 

ｎ］ｬＲＱＱｾＭＭＫＭＭＫＭＫＭＫＭＫＭＫＭＭＫＭＭｾｾＱＭＭＫＭＫＭＭＱ＠
9 cm 
N=llS ｾＭＫＭＫＭＫＭＫＭＫＭＱＭＭＫＭＫＭＫＭＫＭＭＫＭＭＭＫＭＭＭｬ＠

( t) 

jx 1 ｾ＠ s ｳｾ＠ oo N= 10911---±-+-+-+-+-+-+-+-+-4--+-+--+---" 
18 cm ＧＭＧＢＧｾＬＬ｟Ｎ｟ＬＴＭｬＭＭＫＭＭＱＭＭＭ＼ＭＭＫＭＭＫＭＮＮＮ｟ＫＭＭＫＭＭＭＫＭＭＧ＠



emontrea engineering company, r · d 1m1te 

BOREHOLE LOG 
3 OF 4 SHEET 

PROJECT. Kerr-CNRL Grum Joint Venture PROJECT NC? KAM 6163:...o 
'i3H-n-1· .. 

.. 

HOLE NC? ... .. EQUIPMENT . Long year 34 
LOCATION ... .F.Cif a·,·. ''itil(C>t1 Ｎｾ＠ · ... ..... .... 

DATUM ... .Ground. ..... .. . . COORDINATES: N 
" 

E 

DATE: START 
" . ... 12th .. Jul.y 1ii . GROUND ELEV .. 

FINISH .. 16th.July .'.77 .. ....... DIP9Q
0 

BEARING 

SAMPLE CONDITIONS 

DISTURBED UNDISTURBED NOT RECOVERED 

ｾ＠ ｾ＠ [SJ 
SS SPLIT SPOON. ＬｓＮｾ＠ .. mmO.D. l' BULK DENSITY { t/m

3
) x PENETRATION 'N' 

DC DIAMOND CORE •.. Q .. SIZE K PERMEABILITY ( cm/sec ) 8--£ PLASTIC & LIQUID LIMITS 

5T SHELBY TUBE 
" 

mmO.D. 

" 
v IN-SITU VANE (kg/cm

2
) 0 WATER CONTENT (w%) 

AS AUGER SAMPLE '\U. UNCONFINED COMPRESSION (kg/cm') SL WATER LEVEL 

WS WASH SAMPLE PP POCKET PENETROMETER (kg/cm 2 ) 

DO DRIVE OPEN Cu UNDRAINED SHEAR STRENGTH (kg/cm') 

GEOLOGIC PROFILE c SAMPLES TESTS TEST RESULTS 
.. 

a: 
za: > a -'w 

,.: ::>W ;;..!! 
w., 

DEPTH ELEV. o,.. 0 w < >- z ｾ｡Ｚ＠c .J 

DESCRIPTION a: ｾｾ＠ z "' .. <.) .J < a;C 

... 0 z ,,. w N u rJ) rJ) ., ... 
ft m m "' u ... a: 

W ｣ｾ＠ ｾ＠ ｾ＠ ｾ＠
10 20 30 40 so 60 10 80 

clay. A few cobbles 

ｾ＠
13 ｾｳ＠ od N=247/ 

and boulders. Some 21 
oxidized and altered 

cm 

gravel. Slightly 
plastic. ｾ＠ 14 ｾｳ＠ 0 N=75/ 

0 cm 
Till: Dark r;rey Hl5 pc Ｖｾ＠

24-1 sandy silt and grave 
with some clay. A 

few cobbles and 16 pc Ｔｾ＠
boulders. 

ｾ＠ ｾｳ＠ ｬｾ＠ N=75/ 17 
3 cm 

26 

t-

Till: Olive green 
gravelly and silty 

sand with traces of 

t- 28- clay. Cobbles and 
boulders in traces. 

ｾ＠
Low plasticity,well 18 SS 81 N=l87 
graded,sub-angular --c::r 
particles. 

t-

30: ta: :2_-:l 3.9- l2._ tj 

ｾ＠ 1<1 SS 7 N=256 

321 
() 



..-------------emonnea1 engineering company, limited 

BOREHOLE LOG 

ＺＺｾｾｾｃｔ＠ ｾＹ＠ ｾ＠ 6163:._Q 
PROJECT .. .. ｾｾｾＷＷｇｾｩｵＮ＠ Grµll.l JQJt:i.t ｖ･ｮｴＱＮＱＫＮｾ＠ . . . .... 
HOLE N9 ......... ｾ＠ ... -:-. . ... .. . . . ... .... . . . ..... Eau1PMENT Longye.;ir 34 
LOCATION. .Fa.r.o. •.. ｘｬＱｾｑｊｊＮ＠ •. . . . . . . . .. . 
DATUM . . . .. Gr.o.und . . . . . . . . . . . . . . . . . . . COORDINATES; N .. E 

. . GROUND ELEV.. . ..... . 

Dlf> 9Qo BEARING .. 

DATE: START ...... 12th .. July .. 1}] .. 
FINISH . 16.t.h .July .. 1 7.7 . 

SAMPLE CONDITIONS 

DISTURBED UNDISTURBED NOT RECOVERED 

ｾ＠ ｾ＠ [SJ 
SS .. mmO.O. l" BULK DENSITY ( 1/m

3
) X PENETRATION N 

DC 

SPLIT SPOON ｾｑ＠
DIAMOND CORE ... .. 

ST SHELBY TUBE .. ...... 

SIZE 

mmO.O. 

K PERMEABILITY ( cm/soc ) 

V IN-SITU VANE (kg/cm') 

'\U. UNCONFINED COMPRESSION ( kg/cm
2
) 

13-£ PLASTIC 6 LIQUID LIMITS 

0 WATER CONTENT (w%) 
AS AUGER SAMPLE 5l.. WATER LEVEL 

ws WASH SAMPLE 

DO DRIVE OPEN 

PP POCKET PENETROMETER (kg/cm2 ) 

Cu UNDRAINED SHEAR STRENGTH (kg/cm 2) 

GEOLOGIC PROFILE 0 SAMPLES TESTS 
za: 
:::>"' 

TEST RESULTS 
> 

.. ., 
-'W c w" 

DEPTH ELEY. 
,..: 

c:i .-.e ... 0 .... w 

ｾｾ＠
c( .... z ｾ｡Ｚ＠_, _, 

c( a:"' DESCRIPTION 
ft m m 

34 

36 

38 

I-

40 

t-

42 

Approximate bedrock 
surface. 

Phyllite: Soft, 
highly altered, 
decomposed and frac­
tured. Dark toned 
rock with brownish 
red rust zones. 

----t- - - - - - - - - -
Bleached phyllite; 
Buff to yellow-grey 
earthy lustre in 
spots. Fine to ｭ･､ｩｵｾ＠
grained, foliation...., 
45°. Microfolding, 
extremely altered by 
oxidation. Chlorite 
in stringers with 
disseminated calcite 
throughout rock. 
Highly sheared from 
37.38-37.56 m, prob-

ｾ｡｢ｬ･＠ fault gouge } 
\\from 40.3-40.7 m. 

Massive sulphide: 
Reddish hued rock, 

ＱｯＭＭＭｾ＠ fine grained f olia­
tion-500 to 70° but 
not well developed. 
Sphalerite and ｧ｡ｬ･ｮｾ＠
are the major consti 

tuants of the ore. I 
L-- END OF H()LE ___J 

AT 42.10 m 

a: .... 
"' 

z O· .. 
ｾ＠0 z ... 

(,) .... a: 
N u rJ) rJ) ., ... 
W ｯｾ＠ ｾ＠ ｾ＠ ｾ＠

10 20 30'<l50 60 7080 

ｾ＠ 2 0 SS OC N= 214 /1--+-+-+-+--+-+-+-+--+-+-+-+--+---l 
9 cm 

ｾ＠ 2 ｾｓｓｾ＠ Ｐｾ＠ N = 2 30 ｴｬｦｩＮｬ［ｾ＾ＭＱＭＮＮＮｪＮＮＮＮＮＮＮＮｪＮＭＱＭＭＫＭＭＭＱＭＭＫＭＮＱＭＭＮＱＭＭｾＭＫＭＭＭＱ＠
15 cm ｾＭＫＭＭＫＭＫＭＱＭＫＭＫＭＫＭＫＭＱＱＭＭＫＭＭＫＭＭＭＱＭＭＭｩ＠

Ｒｾｄｃ＠ Ｘｾ＠

2 DC 8( 

2L DC 60 

2€DC Ｗｾ＠



e montreal engineering company, limited 

BOREHOLE LOG 

PROJECT Kerr-CNRL Grum Jq;int Venf:µi:-e 
HOLE NC?.... . BfI.:.)7.:..:1:c . . EQUIPMENT .. 

LOCATION. . ｲｾｲｯＬ＠ Y:tik.c)t1 ｾ＠ . 

SHEET 1 OF. 5 
PROJECT NC? KAM 6 i63-0 

Longyea r 34 . . . 

DATUM .. Grou.nd ...... . . . COORDINATES: N f 

DATE: START ... 10th .. sept. I 7 7 
FINISH 18th Sept •. ' 77. 

GROUND ELEV .. 

DIP. 90° BEARING 

SAMPLE CONDITIONS 

DISTURBED UNDISTURBED NOT RECOVERED 

ｾ＠ ｾ＠
SS SPLIT SPOON ｪｾ＠ .mmO.O. 

DC DIAMOND COR . . . SIZE 

ST SHELBY TUBE ... .. mmQO . 

AS AUGER SAMPLE 

ws WASH SAMPLE 

DO DRIVE OPEN 

l' BULK DENSITY ( t/m
3

) 

K PERMEABILITY ( cm/sec ) 

V IN-SITU VANE ＨｫｾＯｯｭ Ｒ Ｉ＠

'\U. UNCONFINED COMPRESSION (kg/cm') 
PP POCKET PENETROMETER (kg/cm 2 ) 

Cu UNDRAINED SHEAR STRENGTH (kg/cm') 

GEOLOGIC PROFILE 0 
zo: 

SAMPLES TESTS 

,.: =>"' ｾ＠o>- a· w ... 
ｾｾ＠

DEPTH ELEV. 
DESCRIPTION 

ft m m 

Sand, brown with 
some silt and some 
gravel. Slight oxi­
dation proven to a 
depth of l.28m. Sub­
angular to sub-

---"' rounded particles. 
2 

-I Compact. / 

4 

Till: Brownish green 
sandy gravel with 
some silt and some 

1---_,. clay. Well graded, 
good plasticity, 
sub-angular to sub­
rounded particles. J 

.... 1-- Ｍｾ＠
Till: Olive green 

ｾ＠

"' 
z 0- .. 0 
0 z :: w 
0 a: 

R 1 SS Ｕｾ＠ N=24 
,...___: 

ｾＲ＠
ｾＳ＠

SS 0 

SS 6Q 

N=ll 

f\7 4 ｾ＠ SS lq N=46 

lZ 5 SS 4 

x PENETRATION .N, (BLOWS/30 cm) 
8--& PLASTIC & LIQUID LIMITS 

0 WATER CONTENT (w%) 
SL WATER LEVEL 

TEST RESULTS 
> ｾ＠ 1 ｾ＠< _, = < N (.) 

Cl) I Cl) 

"ft' ｯｾ＠ ｾｾ＠
10 20 30 40 SO 60 70 BO 

[l:.l 

.. 
-' 
w 

ｾ＠
a: 

" 
ｾ＠

Mgravelly and silty 
1
1clay with some sand. 
\Highly plastic, I f---+-+- - .i-- - ,· ! ' i 

. I .. '. - l . . +---+-+---+---t 

dense. 

'-- - I -- ---.... 6 - K7 6 SS 5' N = 14 7 ｾＭＫＭＭＫＭＫＭＫＭＭＭＫＭＭＫＭＫＭＭＫＭＭＴＭＬ｟｟Ｙ｟ＭＫｉｾ＠ ＲｕＫｩＮ｜Ｔｾ､＠ ｾ＠
ｾ＠ rr. 

-

8 

10 

----. 

Till: Olive green 
gravelly and silty 
sand. Some cobbles 
and traces of 
boulders. Very 
dense. 

Till: Olive green to 
dark grey silty clay 
with some sand and 
traces of gravel. 
Plastic, black 
streaks of organic 
material in traces. 

k--

ｾ＠ 7 SS 4' N=88 

K 8 SS 0 

ｾ＠ 9 SS Ｗｾ＠ N=90 ll=t ｾ＠

ｾ＠



....... ------------emontrea engineering company, limited 

BOREHOLE LOG 
SHEET 2 OF 5 

PROJECT Kerr-CNRL Grum .Jqint ｙｾｬｬｴＺｴｩｲｾ＠ PROJECT N\l 

Langyear .34 
KAM 6163-0 

HOLE Ni;). ｂｩｩＮＺ｟ＷＷｾｬＲＮ＠ . . .. ... .. ... EQUIPMENT. 

LOCATION . . . . . .iiiro·,. Ｇｻｩｩｾ｣＿ｩｩ＠ ｾ＠ . 
DATUM... ..... ..Ground ····· ..... 
DATE: START .. 10th .. Sept. 1 77. 

FINISH .. 18th· Sept. .. I 77 

DISTURBED 

ｾ＠
SS SPLIT SPOON 51 .mmO.O. l' BULK 

DC DIAMOND CORE:S.Q. SIZE K 

. .. COORDINATES: N 

. GROUND ELEV .. 

DIP. . 900 

SAMPLE CONDITIONS 

UNDISTURBED NOT RECOVERED 

ｾ＠ [SJ 
DENSITY ( t/m3

) x 

E 

.. BEARING 

PENETRATION N' 

8--£ PLASTIC & LIQUID LIMITS PERMEABILITY ( cm/sec ) 

ST SHELBY TUBE .... .. mmQO. y IN-SITU VANE (kg/cm') 0 WATER CONTENT {w%) 
COMPRESSION (kg/cm') AS AUGER SAMPLE UNCONFINED '\U. 

WS WASH SAMPLE PP POCKET PENETROMETER (kg/cm') 
UNDRAINED SHEAR STRENGTH (kg/cm') DO DRIVE OPEN Cu 

GEOLOGIC PROFILE 

DEPTH ELEY. 

ft m m 

12 

14 

DESCRIPTION 

Some cobbles and 
boulders up to a 

depth of 9.8 m. /I 

Till: Dark grey 
sandy silt with some 
clay and some gravel 
Slight plasticity, 
very dense. 

ｩＭＭＭＭｾＭ - - - - - - -

,..: 

" ｾ＠
"' 

0 SAMPLES TE·STS 
za: 
::>"' 

ci w ｾ＠o,_ 

ｾｾ＠ z O· Q. u 
0 z ,. 

w 
(.) 

,_ 
a: 

..2. 

ｾ＠

ｾ＠ 10 S! 100 N=67 

SL WATER LEYH 

TEST RESULTS 
> 
< 
..J 

N u 

10 20 30 40 so 60 70 80 
W ｯｾ＠

0 ... z 
..J < 
(/) (/) 

ｾ＠ ｾ＠

.. 
-' 
w 
> c 
a: 
Cl 

ｾ＠

Till of a higher 
clay content, high 
plas·tici ty, sandy 
silt partings. 

ｎ］ＳＵＱＯＱＭＭＱＭＭＫＭＫＭＭＫＭＭＱＭｬＭＭＭＫＮＭＫＭＭｬＭＴＭＭＴｾＱＭＭｾ＠

24 cm 

t-

16 

18 

Ｑ
［ＭＭｾｩＭｓＭ｡ｮ､［＠ sil;; -;ark-

grey colour,uniform 
with a trace of 

20 l gravel. Sandy 
partings, thinly 
laminated structure. 

22 
Clayey silt with 
some sand and traces 

N=l38 

ｾ＠ 13SS 7] N=l56 

]ZS ) 4J-CS _) 

IZ ｬｾ＠ SS 7 I N=204 
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BOREHOLE LOG 
SHEET 3 OF 5 
PROJECT ｎｾＮＶＱＶＩＮＬＮＮＬＰＮ＠

.Longyea+. 4 . . . 
PROJECT .. 

HOLE N9 .. 

LOCATION .. 

DATUM 
ｾｴＵＸｮ､＠ ｙｵｫｯｮｾﾷ＠ ..... 

.. COORDINATES: N. E ..... .. 
DATE: START 10th Sept ... ']] .. 

FINISH . 18tb:.0.$e.pt.. 1 77 
GROUND ELEV .. 

DIP 90° 

SS SPt..IT SPOON. . 5.lmmO.D. 

DC DIAMOND CORE ··BQSIZE 

ST SHElBY TUBE .. ... .. mmO.O. 

AS AUGER SAMPLE 

WS WASH SAMPlE 

DO DRIVE OPEN 

GEOLOGIC PROFILE 

BEARING 

SAMPLE CONDITIONS 

DISTURBED UNDISTURBED NOT RECOVERED 

ｾ＠ ｾ＠ LSJ 
l° BUlK DENSITY ( t/m

3
) 

K PERMEABlllTY ( cm/sec ) 

V IN-SITU VANE (kg/tm
2

) 

'\U.. UNCONFINED COMPRESSION (kg/cm
2
) 

PP POCKET PENETROMETER (kg/ cm 2 ) 

Cu UNDRAINED SHEAR STRENGTH ( kg/cm
2
) 

c SAMPLES TESTS 
zo: 

X PENETRATION °N° (elOWS/ m) 

8--oQ. PlASTIC & llOUID llMITS 

0 WATER CONTENT (w%) 
Sl... WATER lEVEl 

TEST RESULTS 
> 

.. 
0 

.... 
w 

<( I- z ｾ＠
..J 

..J 
<( '"' 

::>"' c· ｾ＠... o'" ... 
ｾｩ＠

DEPTH ElEV. 

ft m m 

t-

24 

26 

28 
t-

30 

32 "'. 

IHCO H 001 

DESCRIPTION 

of gravel, inter­
layered with a sand 
and silt. Dark 
grey colour. 

Till: Dark grey 
gravelly and sandy 
silt. Well graded, 
very dense, sub­
angular to sub­
rounded particles. 
Traces of cobbles 
and boulders. 

Till: Olive green 
gravelly and silty 
sand with some clay 
Very dense, well 
graded, low plas­
ticity, subangular 
to subrounded 
particles. Traces 
of cobbles and 
boulders. 

0: ... .. z 0· .. u 
0 z 

ｾ＠ ... 
u 0: 

ｾｬｳ＠ ts 7 N=218 

p.;:: 16SS 0 N=lOl/ 

3 cm 

ｾ＠ 17SS 1LN=ll6 

N u tJl 
0: 

tJl " 
W ｯｾ＠ CN? 

10 20 30 40 so 00 70 80 
ｾ＠ ｾ＠

I-= H s s o ｾ＠ = ｾｾ＠ s I 1-+-+-1-+-+-+-+-+--+--+---+--+--+-----l 

ｾＹ＠ｾ＠ SS 0 N=286 

ｾｾｯ＠

tn ｾ＠

ｾ＠ 22 

ｾ＠

ss'7s N=345 

ｾ］ＲＮＳＴｾＧＭＢＹＭＴＭＫＭＫＭＫＭＭＱＭＭＱＭＫＭＭＫＭｬｾｾｾＫＭＭＭＭｬ＠

SS 0 N=201/ 

9 cm 

SS 45 N=l58 j ｾＲＮｬ｟＠ llill D....Q 

v 



ｾ＠
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BOREHOLE LOG 
SHEET. 4 OF 5 

PROJECT Kerr-CNRL Grum ..J.o.;i,n.t Ve:i;1t:wre PROJECT NC? .KAM. 6.i63-0 
HOLE NC? 

······sif ·7F.n············· EQUIPMENT Lon.gy.ear. 34 ..... 
.... F.«frc,_; Y.U.kon • LOCATION .. .. 

DATUM .. 
· 'f'o<tMn§e;· t; 

. . . . . . . . COORDINATES: N E 

DATE: START ·············· .. P .. '77 GROUND ELEV .. .. 

FINISH 1.8.th .. Sept .. . '77 . 
Dlf> .. .90° .. BEARING 

SAMPLE CONDITIONS 

DISTURBED UNDISTURBED NOT RECOVERED 

ｾ＠ ｾ＠ LS;J 
SS SPLIT SPOON. 

ｾＭｑＮ＠ ﾷ［ｬＺｾﾷｄﾷ＠ " BULK DENSITY ( 1/m
3
) x PENETRATION N' 

DC DIAMOND CORE K PERMEABILITY ( cm/sec ) 8---£ PLASTIC & LIQUID LIMITS 

ST SHELBY TUBE .. ..... mmO.O . v IN-SITU VANE (kg/<m
2

) 0 WATER CONTENT (w%) 
AS AUGER SAMPlE '\U.. UNCONFINED COMPRESSION ( kg/cm

2
) ..2. WATER LEVEL 

ws WASH SAMPLE PP POCKET PENETROMETER (kg/cm 2 ) 

DO DRIVE OPEN Cu UNDRAINED SHEAR STRENGTH ( kg/cm
2
) 

GEOLOGIC PROFILE 0 SAMPLES TESTS TEST RESULTS "'a: 
za: > 0 

.Jw 
::>W ｾ＠

w" 
DEPTH ELEV. ..: o'" ci .. < ':::; z >a: 

DESCRIPTION "' :; ｾ＠ z O· Q. u ..J < .. .. 
ｾ＠ 0 z > .. N u CJ) CJ) :3-' 

ft m m 
"' 

u ... a: 
Vt! ｯｾ＠ ｾ＠ ｾ＠ ｾ＠

10 20 30 40 SO 60 70 BO 

34 ©3 lss 7( N==65 
Ｈｾ＠

----- - --
Till: Olive green 

silty and clayey. 

36 sand with some 

ｾＲＴ＠gravel, high .... 11'.\1 2 31 141 1 

plasticity. SS oc N==63 Ｇｾ＠

38 ｾＲＵ＠ SS 0 N==200/ 
6 cm 

ｾ＠ 26 SS 0 N==l301 

r 6 cm 

40 

ｾ＠
27 SS 0 

28 DC ｾＷ＠
Till: Olive green 
to dark grey gravel- 2c SS ｾＰＨ＠ N==llO ([6 _2 l16. l2l 

ｬｾ＠
ly silt and sand. 
Some cobbles and 3( DC ｾＸ＠
traces of boulders. 
Very dense, well Ir 

42 graded, sub-angular 31 p3 SS 
to sub-rounded part/ ｾ＠
icles with a pre- 32 J)C ｾＹ＠
ponderance of ｡ｬｴ･ｲ･ｾ＠
phyllite. _l 
Bedrock at 42.29 m Ｓｾ＠ DC tu 

44 
IHCO H 001 
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BOREHOLE LOG 

PROJECT Kerr-CNRL Grum J.oJnt . ｖ･ｮｴｬＬｬｲｾ＠ . 
0 BH 77..:.12 ... EQUIPMENT. 

ｾｾｾ］ｔｬｾｾ＠ . . ｆＮｾｾ＠ .. ｾＭｾ＠ ｙｕＮﾥＺｾＮｉｩ＠ :·. . . . . 

SHEET .. 5 OF 5 
PROJECT No K,AM .6i63-0 

Longyear .34 

DATUM .......... -Ground ......... . 
DATE: START .10.th.Sept •.. 1 .7.7. 

FINISH .. 18th .. Sept .•... 1 .7.7. 

. . . . . . . . . . . COORDINATES: N 

. . GROUND ELEV .. 

DIP. . .. 90.
0 

..... . 

SAMPLE CONDITIONS 

E 

BEARING. 

DISTURBED UNDISTURBED NOT RECOVERED 

ｾ＠ ｾ＠ cs;] 
SS SPLIT SPOON ... .?J ｾｭｭｏＮｄＮ＠ l' BULK DENSITY ( t/m3

) x PENETRATION N' 

DC DIAMOND CORE. '.BQ.. SIZE K PERMEABILITY ( cm/sec ) @-£ PLASTIC & LIQUID LIMITS 

ST SHELBY TUBE .... mm OD . v IN - SITU VANE (kg/ em 2 ) 0 WATER CONTENT (w%) 
AS AUGER SAMPLE '\"' UNCONFINED COMPRESSION (kg/cm') SL WATER LEVEL 

ws WASH SAMPLE PP POCKET PENETROMETER (kg/cm 2 ) 

DO DRIVE OPEN Cu UNDRAINED SHEAR STRENGTH ( kg/cm 2) 

0 SAMPLES TESTS TEST RESULTS 
za: > 

GEOLOGIC PROFILE '"a: 
0 

.... ., 
"'e> ::>"' ｾ＠,..: 

0 .... o· .. < I- z ｾ｡Ｚ＠

" 
_, 

:; i ..J < a:" 
DEPTH ELEV. 

fl m m 

46 

48 

I.So 

52 

54 .... 

MICO II OOt 

DESCRIPTION 

Quartz sericite 
phyllite: grey, fine 
grained. Silvery 
sheen on cleavage 
planes, some white 
quartz present in 
bands up to a thick­
ness of 5cm. Folia­
tion;;650 to 75°, 
microfolding noted, 
alterations not 
prominent although 
slight epidotisation 
Fault gouge from 
53.3 to 54.6m. Most 
of the fractures in 
the recovered core 
are due to foliation 

a: .... 
"' 

END OF HOLE AT 54.57 m 

z 0- 0. ti 
0 z ,.. .. H u rn rn ci-' 
() .... a: 

'W ｯｾ＠ ｾ＠ ｾ＠ ｾ＠
10 20 30 .a so 60 70 80 

"7: 3 4 s ｾ＠ 5 6 N = 2 9 5 I ｬＭＭＫＭＴＭＭＫＭＭＭＱＭＭＫＭＴＭｾＮＮｊＭＮＮＮＮＫＭＭＫＭＭＭＭＫＭＭＭＭＫＭＭｬ＠
1,61 27 cm 

I>< 35 s ｾ＠ 7 5 N= 16 7 I ｦＭＫｾＭＫＭＫＭＫＭＫＭＫＭＫＭＫＭＭＫＭＭＫＭＭＫＭＭＭＱ＠
24 cm 

36 DClO 

37PC 18 

38pc lS 

ｾ＠ .. ＳＹｾｃ＠ SC 

4dpC Ｒｾ＠
ｾ＠ .. 

4.$C S: 

Ｔｾｃ＠ 8( 

Ｔｾｄｃ＠ 81 

Ｔｾｄｃ＠ 6C 

4:DC 5 



DEPTH 
It m 

:]: 

I-

2 

4 

I-

I- 6 -

-

8 

10 

IHCO H 

ｾＱＱＱｶＱＱＱＱＱＱＱｮｩＱＱ＠ ＧｖｬｬｾｬｬｬＧｬｬｬｬ［ＧｓＧｬｬｬｬＧＡｬｦ＠ '°'Ulllt'Ufl'J, lllllllVU 

BOREHOLE LOG 

PROJEcN:· ﾧｧ［ＷＷＸｾﾥ＠ ... G.r.t11Tl ｽ･＾ＮｩＱＱｴＮＮｙｾｮｴＺ｜ｬｾ･＠ L ＡｾｾｾｾｃＺＱ
Ｑ

ｾＴ＠ ﾷｾＮ＠ 6l63-0 
HOLE . .. .. . . .. .. .. .. .. .. .. .... . .. . .. .. .. .. . . . ... .. . .. EQUIPMENT .. ongyear. 
LOCATION Faro Yukon. 
DATUM · Ground .. ·' · · .... · · · · · .. .. .. · .. · .. · . ﾷ｣ｯｯｒｄ［ｾ［＠ .. i-.Es: N .. 

DATE: 's1ifir" ﾧ･ｾｩＺＢｾ＠ ＮﾷｩＮＲＮｾﾷｱＷ＠ .. ........ . GROUN'9tf!,EV. 

FINISH ...... ｾ＠ ... ｾＮＮＮＮＮＮＮＮＮＮＮＮＮＮＮＮＮＮＮＮ＠ ... .. ....... Dlf> ............... . 

E 

. .. BEARING .... 

SAMPLE CONDITIONS 

DISTURBED UNDISTURBED NOT RECOVERED 

ｾ＠ ｾ＠ [SJ 
SS SPLIT SPOON ? :1.. .. . .mm O.D. 
DC DIAMOND COREBQ ... SIZE "' K 

BULK DENSITY ( t/m3
) 

PERMEABILITY ( cm/aec } 
x PENETRATION °N' (BLOWS/30cm) 
8--£ PLASTIC & LIQUID LIMITS 

ST SHELBY TUBE ..... mmO.D v IN-SITU VANE (kg/cm') 
AS AUGER SAMPLE '\IL UNCONFINED COMPRESSION (kg/cm') 
ws WASH SAMPLE PP POCKET PENETROMETER (kg/cm 2) 
DO DRIVE OPEN Cu UNDRAINED SHEAR STRENGTH ( kg/cm2) 

0 WATER CONTENT (w%) 
.5L WATER LEVEL 

GEOLOGIC PROFILE c SAMPLES TESTS TEST RESULTS 
za:: >-:::>"' ｾ＠ELEV. ,: 
o'"' o· "' < .... 

" 
..... 

DESCRIPTION a:: ｾｬ＠ z 0- .. u ..... 
.... 0 z > "' N u U'J 

m "' 
(J .... a:: 

W ｯｾ＠ ｾ＠
10 20 30 .a 50 60 70 80 

Sand, brown, gravel-
ly with some silt. 
Compact, sub-angular 

0 
z 
< 
U'J 

ｾ＠

'"a:: ..... .. ..., 
>a:: c,. 
ｾ＠ ... 
ｾ＠

to sub-rounded par- ｾ＠ 1 lss 4C N=60 
_:s_ Ll5J L3J. Jl<] 

ticles. 

Till: Brown silt and 
sand with some clay 
and some gravel. 
Traces of cobbles 
and boulders. 
Well graded, sub-
angular to sub-
rounded particles, 
compact. 

Till: Grey silty and 
clayey sand with 
some gravel. Highly 
plastic,angular to 
sub-rounded partic-
les, dense. 
Traces of cobbles. 

Till: Olive green 
sandy clay with some 
gravel. 
Slightly plastic, 
very dense. 
Traces of cobbles. 

• 

IG 

ｾ＠ 2 /sS SC N=21 ｾ＠
ｾ＠

2.C ill ITI [f'J 

ｾ＠
3 SS Ｖｾ＠ N=27 

i§ 

..2 
Ir--

4 SS 0 N=30 
i---: 

ｾ＠
5 SS 0 N=31 

6 SS 6( ｾ＠ (2-9: flTI ill 
f:) 

ｾ＠ 7 SS 8( 



ｾＬＬＬＮＮＬＬＬＬＬｾＬ＠ ｣ＱＱｾＱｮ｣･ＱＢＱｮｧ＠ company, 11m1te<1 

BOREHOLE LOG 
SHEET 2 .OF 

gl63-0 PROJECT Kerr-CNRL Grum Join.t Venture L PROJECT ｾＴｋａｍ＠
HOLE N'? 

BH.:..:77....:u ......... 
EQUIPMENT ongyear 

FarC>, Ytiko.i1. 
.. 

LOCATION 

DATUM . ｇｲﾧｵｮｾ＠ COORDINATES: N E 

DATE: START. . ep • 19th '77 GROUND ELEV. 

FINISH Oct. 4th I 77 DIP 90° BEARING 

SAMPLE CONDITIONS 

DISTURBED UNDISTURBED NOT RECOVERED 

ｾ＠ [::;i C5;J 
SS SPLIT SPOON 51 .mmO.O. -r BULK DENSITY ( 1/m

3
) x PENETRATION N 

oc DIAMOND CORE .BQ SIZE K PERMEABILITY { cm/sec ) ｾ＠ PLASTIC & llOUID LIMITS 

ST SHELBY TUBE mmOO y IN - SITU VANE ( kg/om
2

) 0 WATER CONTENT (w%) 
AS AUGER SAMPLE '\U. UNCONFINED COMPRESSION ( kg/cm

2
) Sl. WATER LEY EL 

ws WASH SAMPLE PP POCKET PENETROMETER (kg/cm 2 ) 

DO DRIVE OPEN Cu UNDRAINED SHEAR ｓｔｒｾｎｇｔｈ＠ ( kg/cm
1

) 

GEOLOGIC PROFILE 0 SAMPLES TESTS TEST RESULTS 
.. 
.... za: > 0 w 

DEPTH ELEY. 
,_: ::>W 

0 w iN1 < .... z > 

" 
｡ｾ＠

-' ｾ＠ "' DESCRIPTION ｾ＠ ｾｾ＠ z O· .. u < a: 
0 z ::: w N u rJ) rJ) 

" ft m m Cl) (.) a: 
W ｯｾ＠ ｾ＠ ｾ＠ ｾ＠

10 20 30 40 so 60 7080 

ｾ＠ SC rf "'2. 32 
1- la 

8 SS ｾ＠ p L22 llil. ...3..2 ti_6: 

12 I 

I 

-I 

ｾ＠
I 

14 9 SS 

51 
N=l06 

ｾ＠ I 

ｾ＠

... 

ｾ＠ 10 ｳｾ＠ 50 N=ll9 
ｾ＠

16 

t-

ｾ＠
I 

11 ｾｳ＠ 75 N=96 122 .21 31_ hil 
ｾ＠

18-

r 

ｾ＠20j 12 ｾｳ＠ 75 N=85 Ir.. 
rv 

22 r\J ｬｾ＠ SS 0 N=l63 
MECO H 001 



DEPTH 

24 

26 

28 
I-

30 ｾ＠

_J 

32 J 

ｾｲｭＱｮｮｷｵＱ＠ engineering company, limited 

BOREHOLE LOG 

EQUIPMENT 
］ｾｾｾｅｾｾ＠ ｾｾＺｊＷｾｾｾｌ＠ .Grum J9i,nt ｖ･ＮｮｴｵｲＺｾ＠

LocAT10N.. ｬＢｾＺｲｯＬ＠ Yl,l,fon: 
DUUM ｾｲｱﾵﾵＴ＠ .... 

DATE: ＺｾＺＱｾＺ＠ .. Ｘｾｾ＠ ｾﾷＧＮ＠ .1?lli ! J' 

DISTURBED 

ｾ＠
SS SPLIT SPOON .. ｾｬ＠ .mmO.O. l" BULK 

. COORDINATES: N 

GROUND Eb-EV .. 

DIP. 90. 

SAMPLE CONDITIONS 

UNDISTURBED NOT RECOVERED 

ｾ＠
DENSITY ( t/m

3J x 

SHEET 3 OF 6 
PROJECT NO KAM4 6163-0 
Longyear 34· 

E 

BEARING 

PENETRATION N 

DC DIAMOND COREBQ SIZE K PERMEABILITY { cm/sec ) G-£ PLASTIC A LIQUID LIMITS 

ST SHELBY TUBE . . mmO.O. v 
AS AUGER SAMPLE '\IL 
ws WASH SAMPLE pp 

DO DRIVE OPEN Cu 

GEOLOGIC PROFILE 

ELEV. 

DESCRIPTION 

More significant 
gravel content. 

IN - SITU VANE (kg/ om' ) 0 WATER CONTENT (w%) 
UNCONFINED COMPRESSION (kg/cm') 5l_ WATER LEVEL 

POCKET PENETROMETER (kg/cm 2 ) 

UNDRAINED SHEAR STRENGTH ( kg/cm 2) 

a SAMPLES TESTS 
za: TEST RESULTS 

" =>"' 0 ｾ＠

" 
o>- w 

ｾ＠ ｾｩ＠
z O· .. u 
0 z ｾ＠ w 

(/) u a: 

D 

l\}4 SS 0 N=271 
r--.: 

ｾＵ＠ SS 1 Op ｾ］Ｒ＠ . 4 ＴＱＭＭＭＱＭ＼ｾｾｌｬｩｾＭＫＭＫＭＫＭＫＭＫＭＫＭＫＭＫＭＭＫＭｪ＠

jz16 ｓｾｬｏｐ＠

ｬＭＫＭｾｦＭＫＭＫＭＫＭＫＭＫＭＫＭＫｾＫＭＭＫＭＭＭＭＫＭＭ

1 

ｾＱＷ＠ s< ioo 

I 

ｾ＠ 18 shoo b. 

ｾ＠ 19 SS 00 
ｾ＠

! 



ｾｭｯｮｲｲ･｡Ｑ＠ engineering company, limited-------------

BOREHOLE LOG 
SHEET 4 OF 6 

PROJECT I<erx-:-CNRL Grum Join.t. Ve.nture PROJECT N9 KAM 6163-0 
HOLE N9 .. ..BH-77-:13... . EOUIPMENT Longyeax 34 
LOCATION __ . Far(), . Y\11<911. 
DATUM .. Grol)nd .. .. . l' . 
DATE: START .. ｾＮ･ｰｴＺＬ＠ 19th. }7 

FINISH Oct. .4th. '. 7.7 

DISTURBED 

I 

ｾ＠

. COORDINATES : N 

ｇｒｏｕｾｾ＠ 0 ELEV. 

DIP. .. . .... 

SAMPLE CONDITIONS 

UNDISTURBED NOT RECOVERED 

[:;ii ｾ＠

E 

BEARING 

SS .mmO.D. '( BULK DENSITY ( 1/m
3
) X PENETRATION N' 

DC 

SPLIT SPOON Ｕｾ＠
DIAMOND ｣ｯｾｾ＠ .... Q. 

ST SHELBY TUBE 
" 

SIZE 

mm0.0. 

K PERMEABILITY ( cm/sec ) 

V IN -SITU VANE (kg/<m') 
8--£ PLASTIC 6 llOUIO LIMITS 

8 WATER CONTENT (w%) 
AS AUGER SAMPLE 

WS WASH SAMPLE 

DO DRIVE OPEN 

'\U. UNCONFINED COMPRESSION (kg/cm') 
PP POCKET PENETROMETER (kg/ cm' ) 
Cu UNDRAINED SHEAR STRENGTH (kg/cm') 

.;L WATER LEVEL 

GEOLOGIC PROFILE 0 SAMPLES TESTS 
za: TEST RESULTS 

> 

.. 
.... 

0 w 

DEPTH ELEV. 
,..: ::>W 

ci ;;-.l! .. o>- w 

ｾｾ＠
< .... z > 
..../ = < 

c 

ft m m 
ｾ＠

z 0· 0. u 
0 z ,.. 

w 

"' CJ .... a: 

a: 
N u rJ) rJ) 

" W ｯｾ＠ ｾ＠ ｾ＠ ｾ＠
10 20 30 'D SO 60 10BO 

DESCRIPTION 

34 ｪｶＱｾＰ＠ SS 10p'IS=2. ＳＶｾＭＫＭＭＫＭＫＭＱＭＫＭＭＫＭＫＭＫＭＫＭＭＫＭＭＫＭＭＫＭＭＱ＠
ｾ＠ -c;i 

36 

I-

38 

40 

42 

44 

, ___ ｟ＬＯｐｲ･､ｯｾｮ｡ｮｴｬ［＠ ｳｩｬｾ｜＠
and sand sizes with 

some clay and some 

gravel. 

IZJ21 ｓｾｬｏｐ＠

l'812 2 s ｾ＠ 8 3 N = 4 06 I l-Hlt..i-+--1-+-+-+-+-+-+--+---+--+--+--l 
18 cm 

ｾ＠ ＲＳｾｓ＠ Oq N=251 

ｾＲＴｓｓ＠ .QC N-152 . 25125 J..§14 



ｾｭｯｮｮ･｡Ｑ＠ engineering company, 11m1tea 

BOREHOLE LOG 
SHEET 5 OF 6 

PROJECT Kerr-CNRL G:rurn Joint: Venture PROJECT NC? KAM 6163-0 
HOLE NC? SH 77-13. EQUIPMENT Longyear 34 
LOCATION fa :rq, \'vkon. 
DATUM Crougd t 19th '77. 

COORDINATES: N E 

DATE: START... .. ep • ... GROUND ELEV. 

FINISH .Oct •. 4th ;77· ... DIP 90° BEARING 

SAMPLE CONDITIONS 

DISTURBED UNDISTURBED NOT RECOVERED 

ｾ＠ ｾ＠ LS] 
SS SPLIT SPOON. ｾｑ＠ . .mmO.O. " BULK DENSITY ( t/m

3
) x PENETRATION 

.N. 

DC DIAMOND COR ..... SIZE K PERMEABILITY ( cm/sec ) G-£ PLASTIC A LIQUID LIMITS 

ST SHELBY TUBE mmO.O. v IN-SITU VANE (kg/<m
2

) 0 WATER CONTENT (w%) 
AS AUGER SAMPLE '\U. UNCONFINED COMPRESSION (kg/cm') SL WATER LEVEL 

ws WASH SAMPLE PP POCKET PENETROMETER (•g/cm
2

) 

DO DRIVE OPEN Cu UNDRAINED SHEAR STRENGTH ( kg/cm
2

) 

GEOLOGIC PROFILE 0 SAMPLES TESTS TEST RESULTS 

If 
zo: > 0 .: 

DEPTH ELEV. ,.: =>"' ci ｾ＠ < .... z > 

" 
o>- ... ..J < c 

DESCRIPTION 0: ｾｾ＠
z 0- ... u ..J 

ｾｬｾ＠ft m m .... 0 z ,. ... N u Ill 

"' u .... a: 

fl 
W o'-.!2 ｾ＠

10 20 30 '<l so 60 70 80 

I 

\l:T 

I 

' 1 I 

46 -I 

x: 25 ｾｳ＠ 65 N=243 

r.....l G 

48 I I 

t-
t&1 26 ｾｳ＠ oq N=312/ A 

15 cm 

' 

t-50 - - -- - - -
Variable clay cont-
ent, slight to 
medium plasticity. -!-

ｾ＠ oc N=250/ 
I 

27 SS 
6 cm 

I-

52 -I 

Ｒｾ＠ｾｾ＠ SS 0 N=l501 
6 cm 

' 

1 

Ｒｾ＠ DC Ｒｾ＠

ｾ＠ ｾ＠ 30 ｳｾ＠ 25 N=269/ 

ｾ＠ 31 ｳｾ＠ 83 
24 cm 
N=226/ -Cf 

54 
r 18 cm 

Till: Greyish green\! 
32 DC 28 

gravelly silt with 

----- --



ｾｲｮｶｮｮｷｵＱ＠ engineering company, limited 

BOREHOLE LOG 
6 

PROJECT 

HOLE NC?. 

LOCATION ... 

DATUM 

. Kerr.,-CNRL Gr.um .Joint 
SHEET 

. V.e.ntur.e PROJECT 

6 .OF 

NC? KAM 6163_.0 

DATE: START 

FINISH 

.. BH:-:77"'."'.13 ...... . 
· ｬＱＱＶｩｨｬ｜ｬｾＨＩｉＱＮ＠ ' 
. ｳＮ･ｴﾷｰｾ＠ i9.tii .. (n· 
OcL .4th. '77 

... . ... EQUIPMENT Longyear 34 

COORDINATES: N 

GROUND ELEV .. 

DIP. .90°. 

E 

BEARING. 

SAMPLE CONDITIONS 

SS SPLIT SPOON ..• 51mmO.D. 

DC DIAMOND CORE'' Bl.{' SIZE 

ST SHELBY TUBE ..•• mmO.O 

AS AUGER SAMPLE 

WS WASH SAMPLE 

DO DRIVE OPEN 

GEOLOGIC 

DISTURBED UNDISTURBED NOT RECOVERED 

ｾ＠ [.;iii 
't BULK DENSITY ( 1/m3

) 

K PERMEABILITY ( cm/sec ) 

V IN-SITU VANE (kg/<m 2 ) 

'\"- UNCONFINED COMPRESSION (kg/cm2
) 

PP POCKET PENETROMETER (kg/cm 2 ) 

Cu UNDRAINED SHEAR STRENGTH (kg/cm') 

X PENETRATION °N° 

G-£ PLASTIC I LIQUID LIMITS 

0 WATER CONTENT {w%) 
SL WATER LEVEL 

PROFILE o SAMPLES TESTS TEST RESULTS 
ｾｾＭＫＭｾｾｾＮＮＮＮＮＭＭｾｾｾｾｾｾｾｾｾｾｾｾｾ｟｟｟ＬｺｾＬ｟｟ｾｾｾｾＭＮＮＮ＠ ｾｾｾｾｾｾｾｾｾＭＭＱ＠ > 

ｾ＠ Ｕｾ＠ o· w ｾ＠ ｾ＠DEPTH ELEV. 

ft m m ｾ＠ ｾ＠ J 8 ｾ＠ ｾ＠ ｾ＠ N U 

ｩＭＭｾＮＮ｟ｾｾＫＭｾＭｾＭＺＭ［ｾＮＭｳ｡ＭｓｮＭｬＭｾＭｧＭｾＭｾＭｾＭｹＭｳ｟ｯ｟ｭ｟･ｾＭＫＭ］ＧＧＭＫＭＭＫＭｾＭＮＮＮＮｾｾｂＭＳＭＫＭＭＭｓＭｓｾｾ］ＮＴＭＫＭＭＭｎＭ］｟Ｒ｟Ｒ｟ＴｾＫＭＧｾＭＲｾＰｾｾＭｾＮＮＮＮ｟ＬｾＧＭＭＧＭｲｯＭｲｯＮＮＮＮＮＮＮ｟ＬＮｾＭＭＭＧＭｷＭＱﾷＰｾ＠

DESCRIPTION 

56 
plastic. 
Some cobbles. 
-- ＭＭＭＭＭｾｉ＠

ｩＭｾｾｾＯｐｲ･､ｯｭｩｮ｡ｮｴｬｹ＠ silt " 
and sand with some 
gravel and traces of 
clay. 

ｾＴ＠ Dtjl.3 

i 

! 

ｾＵ＠ SS85 N=268 
'6' = 2 • J.5 1--+--+-+--+-1--+--+-1--+-+-+--+--+--1 

58 '36 nq 9 

16i2:Z •J:Z[Q 

ｾｾ＠
ｾＳＷ＠ ｳｾＸｯ＠ N=286 

60 

END OF JiQlE AT 61 ｾ＠ m )2: 38 ｓｾ＠ 0 

j 

llllCO H OOt 



APPENDIX C 

TEST PIT LOGS 

CONSTRUCTION MATERIALS 



e montreal eng1neer1ng company' limited 

PROJECT: ......... ｊｆｾｩ［ｾＺＭＺ｣［ＺｲＺＺｩＮｾＮ＠ ｾｩ［ｾｾＮ＠ ＺＭＱＮｾｾ［ＱＮｾＮ＠ ｙＮｴＺｾｾＭｾｩ［ｾ＠ ........................................................... . 

PROJECT N9 ..•.•.. ｾＭ Ｍｾｾ＿ＮｾＭＺＭｾ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ....... ｾＧｩｩｾＮｾﾰｴＱｾＮｾ＠ ........................... DEPTH ( m) ..... ｾ＠ ... ｾ＠ .............................. . 

PURPOSE ....•••.•.• ｾｾＭｾｾｾＭｾ＠ •. ｦＮｃＡｾ＠ .. ＧＺ＿ｾｾｾｾｾｾＭ ＮｾＤＮＦＱＺＢｾＮＦ＼ＺＱｾＮｾ＠ ........ DEPTH TO WATER LEVEL (m) •... ｾ＿ＮｾＮ＠ ＿ＮｃＺｊＺｬｾＮｾｹｾ｟Ｔ＠ ... . 

• • • • • • • • • . • . • • • . • . . . • • • • . • . . . . . . . . . . . • • . . . . . . . . . . . . . . . • . . . • . . • • . . . DATE ...... Ｍｾｾ＠ ... ｾＮＢ＿ＧＮ＠ ............................. . 
DISTRIBUTION OF 

GEOLOGIC PROFILE MATERIALS% 

w 
DEPTH CLASSIFICATION ｾ＠

ｾ＠ DESCRIPTION OF MATERIALS 

m LEGEND SYMBOL ｾ＠

0.15 ｾｯ｟ｲｾｧ｟｡｟ｮ｟ｩ｟｣＠ __ c_o_v_e_r ________________ ｾ＠

1·0-

1.4 

2·0-

3·0-

4·0-

Oxidized organic silt that 
passes to a sandy gravel 
with traces of cobbles. 
Rust colour, loose, well 
graded, rounded to 
sub-angular particles. 

Uniform brown sandy silt. 
Dense, moist material. 

END OF HOLE 

GRAVEL 

0.6 

SOIL AND ROCK TYPES TEST TYPES 

SAND r:z 

32.5 66.9 

ｾ＠ TOPSOIL ｾ＠ SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

Ku/J ALLUVIUM •<}:,· HIGHLY WEATHERED ROCK 0 PLASTIC LIMIT 

ｾｪＡｦｾＺｲｩ＠ COLLUVIUM ｾ＠ COMPLETELY WEATHERED A LIQUID LIMIT 

ROCK (RESIDUAL SOIL) 
)( OPTIMUM MOISTURE CONTENT 

TEST > 

TYPE 
a:: ..... 
ox 

Cl 
:I iii.., 
:;):!: E 

MOISTURE :I -
-1- -

CONTENT °lo 
)(-
cZ 
:I:;) 

20 4_Q_ 60 80 

FIGURE 

TEST PIT 

N9 57 

fl) 
..... 
II) 
w 
..... 
a:: 
w 
x 
!5 I 



@montrea eng1neer1ng company, limited 

PROJl:CT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT N9 ............. ｾＮ＠ ＿ＮｬＮｾ＿ＮＭＺｾ＠ ............................ APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION .... ｾｾｃＺｾｾＧ＿ｾ＠ .............................. DEPTH ( m) .... ｾＺ＠ Ｎｾ＠ ............................... . 

PURPOSE ................. ｾｾｾＮＱＺｃＺＭｾ＠ .. ｾ＿ＮｩＺＺＮ＠ ｾＮｾｾｾＮＱＺｾｾＮ･ＺＮ＠ ＧＮＱＮＦｾＡﾰＮ･ＺｾｾＮｾｾＭ .. DEPTH TO WATER LEVEL (m) ... . ｾ＿ＮｾＮ＠ ｾＮｾｾｾＮｾＧＺＧｾＮｾ＠ ... , 

· · · · · · · · • · · · .. · · .........•........................................ DATE ............ ｾＮｾＺｾ＠ .•. ?? ........................ . 

GEOLOGIC PROFILE 
DISTRIBUTION OF 

MATERIALS °lo 

DEPTH CLASSIFICATION 

, " mr..<i LEGEND SYMBOL 
iU .-.::TL 

0. 15 ｾＭＭＭＫＭＭｾ＠

0.8 

1·0-

2·0-

4·0-

w 

ｾ＠ DESCRIPTION OF MATERIALS 

"' CJ) 

j\Moss _/ 

ｾｂ･ｩｧ･＠ fine and uniform sand J 
Oxidized gravelly sand. Well 
graded, loose material. 

Brown sand and gravel. Well 
#1 graded, very loose, rounded 

to sub-angular particles. 

END OF HOLE 

GRAVEL 

SOIL AND ROCK TYPES TEST TYPES 

SAND ｾ＠

ｾ＠ TOPSOIL ｾｌｉｇ＠ H 0 ｾＧＮＧＧＭＢＡ＠ S HTLY WEAT ERED ROCK • NATURAL MOISTURE CONTENT 

ｾ＠ ALLUVIUM ｾ＠ HIGHLY WEATHERED ROCK 

mm COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

(!] PLASTIC LIMIT 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
a: ... 
Ql: 

Cl 
2iij.., 
=>:1: E 

MOISTURE 2 -
-1- -

CONTENT °lo ><-
<( z 
2=> 

20 40 60 80 

FIGURE 

TEST PIT 

N9 58 

I/) ... 
Ill 
w 
I-

a: 
w 
l: 

b 

I 
I 



@montrea en91neer1ng company, limited 

PROJECT: .............. ＭｾｾｾＮＱＺＭＺＭｾｾｬ｟ｻｾ＠ . . ｃＺＡＧＮﾰＮｾｾＭ Ｎｾ＼＿ｾｐｾＮ＠ ｙｾｾＭｾｾｾＮｴＺ＠ ... ..................... · · · · · · · · · · · ·. · · ·. · · · · · · · · · · · · · 
PROJECT N9 .........•... ｾＮ＠ ＿ＮｬＮｾ＿ＮＭＺｾ＠ ............................ APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION. ＡＳＮｾｾｾｾ＿ｾ＠ ................................ DEPTH (m) ..... ＿ＮﾷＮｾ＠ .............................. . 

PURPOSE ........... ＿ｾｾｾｾＱ＿Ｍ .. ｾＧ＿ｾ＠ .. ｾ＿ｾｾｾＮｴＺｾＷ＠ .. ＼ＺＱｾＮＦ［ＭｾＮＦ＼ＺＧＭｾＮｅＷ＠ ........ DEPTH TO WATER LEVEL (m) ..•. ｾｾＮｾＮ＠ ＧＮＳＭＮｃＺｾｾＮ･ＺＧｦｾａＮＬ＠ .. 
DATE 12.8. 77 . . . . .. .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................................ . 

DISTRIBUTION OF 
GEOLOGIC PROFILE MATERIALS% 

w 
DEPTH CLASSIFICATION cf. 

:E 
m LEGEND SYMBOL ｾ＠

0.2 

0.8 

1·0-

3·0-

3 . 6 OH------+------1 

4·0-

J" 

DESCRIPTION OF MATERIALS 

Moss and fine beige sand. 

Oxidized rusty coloured 
organic silt and sand. 

Brown medium grained sand 
with a trace of gravel and 
boulders. Uniform 
distribution, loose material. 

END OF HOLE 

GRAVEL 

SOIL AND ROCK TYPES TEST TYPES 

SAND ｾ＠

ｾ＠ TOPSOIL ED SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

RL-/ i:l ALLUVIUM •(1'r3,1 HIGHLY WEATHERED ROCK [!] PLASTIC LIMIT 

ｾ］ｦｾＺｲｊ＠ COLLUVIUM ｾ＠ COMPLETELY WEATHERED A LIQUID LIMIT 

ROCK (RESIDUAL SOIL) 
)( OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
an-
QJ: 

<-' 
::ljjj.., 
Ｚｊｾ＠ E 

MOISTURE :I -
-1- -

CONTENT °lo ><-cZ 
:I :J 

20 4.Q 60 80 

FIGURE 

TEST PIT 

N9 59 

(/) 
.... 
(/) 

"' .... 
a: 
"' :i:: 
I-
0 

I 
I 



@montrea eng1neenng company, limited 

Kerr-CNRL Grum Joint Venture 
PROJECT: ..•.........................................•............••..•.••.••......•• ·· · • • · • · · • · · · · ·· · · · · • • · · · · · · · · 

PROJECT N9 ...... ｾＭ Ｍｾｾ＿ＮｾＭＺＭｾ＠ ................................... APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ..... ＭｾｾｾＭｾｾ＿ｾ＠ ............................ DEPTH (m) .... ｽＺＮｾ＠ .............................. . 

PURPOSE ........ ＭｾｾＭＺＱＮｲＺｾｾＭ Ｎｾ＿ＮｲＺﾷＮ＠ ｾｾｾｾＮｲＺｾｾＭｾＮ＠ ｾＭＦｾＡＭﾰＮｾｾｾＭｾｾＭ .......... DEPTH TO WATER LEVEL fm). ｾＭｾｾ＠ .. ＰＺ＼［ＺｾＮｾｾｙＮｾ＿＠ ...... . 
DATE 12.8.77 .................................................................. 

GEOLOGIC PROFILE 

w 
DEPTH CLASSIFICATION ｾ＠

ｾ＠

m LEGEND SYMBOL ｾ＠

DESCRIPTION OF MATERIALS 

DISTRIBUTION OF 

MATERIALS% 

GRAVEL SAND r:z 
0. 25 ｉＭＭＭＭＭＫＭＭｾ＠

Moss and fine washed out 
sand. 

2·0-

4·0-

Oxidized rusty coloured 
organic silt and sand. 

Sand and gravel with a 
trace of cobbles and 
boulders. Well graded, 

1 loose, dry, rounded to 
sub-angular particles. 

END OF HOLE 

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL ESJ SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｴ＿ｾＯＮ＠ _:'.) ALLUVIUM ;'(_;'13,' HIGHLY WEATHERED ROCK 

rum COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

0 PLASTIC LIMIT 

A LIQUID LIMIT 

>C OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
a:i-
0 l: 

Cl 
:::Eiij.., 
:::>31: E 

MOISTURE :IE -
-1- -

CONTENT °lo ><-
"z 
:::i::::i 

20 4.Q_ 60 80 

FIGURE 

TEST PIT 

NQ 60 

I/) 
..... 
Ill 

"' ..... 
a: 
w 
l: 
..... 
0 I 



@m9ntrea en91neer1ng company, limited 

PROJECT: Kerr-CNKL Grum Joint Venture ..................................................................................................... 

PROJECT N9 ...... ｾＮ＠ ｦ＾ＮｾＹＮＳＺＺＹ＠ ................................... APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION •..... ｾＧＺＱＮｃＺｾｾｾｾ＠ ............................ DEPTH (m) ....... ｾ＠ ｾ＠ ＭｾｾＭ .......................... . 

PURPOSE •...••• ｾＭｾ＼［ｾｾｾＭ ＮｦＮｾｾＭ Ｎｾ＿ＺＺｾｾＭｾｾｾＭ ＮｃＺ＿ＮｾＱＺﾰｾＮｾ＼［ＱｾＮｾ＠ ............ DEPTH TO WATER LEVEL (ml .... ｾＭｾｾＭＮｾ＼［ｾｾｾｾｾｾＭ .. . 

. • • . . . • • • • • • • • • • . . . . • . • • • • • • . . . . . . • . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . DATE .•. ＼＿ｾＮｾ＼＿Ａ＾Ｎ･ＺＺＮ＠ Ｍｾ＠ ｾ＠ .. ｾ＿＠ ?? ...................... . 

DEPTH 

m 

1·0-

GEOLOGIC PROFILE 

w 
CLASSIFICATION ｾ＠

:E 
LEGEND SYMBOL C( 

"' 

ｾＱＱ＠

DESCRIPTION OF MATERIALS 

Brown oxidized layer: sand ; 
and gravel with traces of 
silt. Roots and organic 

material present, average j 
density. Traces of cobbles ｾ＠

8%. 

Brown gravelly medium to 
coarse grained sand. Well 
graded, average density, 
moist, sub-angular to sub­
rounded particles. Coarse 
sand and gravel noted in 
layers of 30 cm thickness. 

ＲﾷＰｾｬＭｾＭＭｊｾｾＭｬＭｾＭＺＭ［］ＺＺＺＭ］ＭＭＭＺＺＭＺＺＺＺ［ＭＺＺＭＺＺ］ＭＭＺＺＺＺ］ＧＮｩＺＭＺＺＺＭＺＺＭＺＺｲＭＺＺＺＭＺＺＭＺＺＺｲｾＭＮＮＮＮＮＮＱ＠ !'!"" l3rown medium grained sand ....., 

3·0-

4·0-

with traces of gravel. Moist, 
uniform, average density. 
Gravel in layers z 10 cm 
thick. 

END OF HOLE 

DISTRIBUTION OF TEST 

MATERIALS °lo TYPE 

ｾ＠
MOISTURE 

GRAVEL SAND CONTENT °lo 
20 4-!t 60 80 

NOTEF Grai itic I arf-ic le s 
';;M itute a maj< ri,_y ol 
the 1cractic n > 6 mm a tl ｯｵｾｨ＠
ｰｨｹｬｾｩｴ･＠ ii ｰｲ･ｳｾｮｴ＠ (1'0 to 

30%). 

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL V , : j SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT FIGURE 

[Ii] ALLUVIUM m HIGHLY WEATHERED ROCK [!] PLASTIC LIMIT 

> a: ... 
o:r:: 

Cl 
:I w.., 
=>:1: E 
:I -
-1- -><-
cZ 
:I::> 

EE COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

& LIQUID LIMIT 

>C OPTIMUM MOISTURE CONTENT 

TEST PIT 

N9100 

(/) ... 
Ill .., ... 
a:: .., 
:r:: 
b 



e mQntrea en91neer1n9 company, limited 

PROJECT: . ｾＮｾ＠ ｾＷ＠ ＺＭＺｾｾｾｾＮ＠ ｾ＠ ＱＬｬｾ＠ . ｾＮｾ＠ ｾｾＡ＠ . ｙＮｾｾｾＱＮｬｾ＠ ................................................................... . 
PROJECT N9 .... ｾＮ＠ ＿ｾＮｾ＿ｾｾ＠ ..................................... APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ... ｾａｇｊＮ＼ｈｑｅ＠ ............................... DEPTH (m) ...... ｾＺ＠ ｾＮｾ＠ ............................ . 

PURPOSE Search for Concrete Aggregate DEPTH TO WATER LEVEL fm) Not Achieved . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...................... . 

• • . . . . . • • . • • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DATE ... ＼＿ｾＮｴＮＺ＠ .. ｾｾ＿＿Ｎ＠ .............................. . 

GEOLOGIC 
DISTRIBUTION OF TEST 

> 
PROFILE MATERIALS% TYPE 

a:: ... 
OJ: 

0 
:E iij.., 
=>31: E w MOISTURE :E -_...,_ 

rzl DEPTH CLASSIFICATION ｾ＠
DESCRIPTION OF MATERIALS GRAVEL SAND CONTENT % ><-

:E cZ 
:E :::> 

m 

1·0.,......, 

2·0___, 

ＴﾷＰｾ＠

, , 

LEGEND SYMBOL c 

"' 
Organic material, black ･｡ｲｴｨｾ＠
beige outwashed silty sand, 
brown to grey sandy silt with 
some gravel. 

71' --S-rown graveTiy medium to 
coarse grained sand. Traces 
of cobbles ｾ＠ 3%. 
Average density, subangular 

#1 to sub-rounded particles. 24.2 

#2 

Gravel and coarse sand in 
layers of variable thickness. 
Oxidation and roots up to a 
depth of 1.04 m. 

Brown fine to medium grained 
sand. Uniform distribution, 
moist, average density. 

End of hole. 

SOIL AND ROCK TYPES TEST TYPES 

75 0.8 ｾ＠

8 0 9 .2 1.8 

ｾｔｏｐｓｏｉｌ＠
, ,.,, , .. 

!..\\'..,'I SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｴＺｦｾﾷＯ＼Ｑ＠ ALLUVIUM ;(;•1i,1 HIGHLY WEATHERED ROCK EJ PLASTIC LIMIT 

!:!:!;!:!!:! COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

£ LIQUID LIMIT 

X OPTIMUM MOISTURE CONTENT 

20 412_ 60 80 

FIGURE 

TEST PIT 

N9 101 

en ... 
en 

"' ... 
a:: 
w 
::c ... 
0 

I 
I 



@montrea eng1neer1ng company, limited 

PROJECT: ......... Ａ＼ＭＮｾｾｔＮＭＭＺ＼［ＺｾＮｾｌ＠ .. ｑｾｾＮｾ＠ ｊＮｱｩｾｾＮ＠ ｖＮｅ［ｲＺｴｾＮｾｾｾ＠ ............•.....................•......................... 
I 

PROJECT N9 ........ ｾ＠ .. ｾｾＮｾｾＺＭＭＮｱ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ...... ｾｾＮｾｾ＿Ｎｾｾ＠ ............................ DEPTH ( m) .......... ｾ＠ ｾ＠ ＺＳＮｾ＠ ........................ . 
PURPOSE •...•• ｾｾＮｾＱ［ＢｾｾＮ＠ ｾｾＱ［Ｂ＠ .. ｃＺ｣ＺＧｾＮｃＺＱＺﾰｾＮｾｾ＠ .. ｃＺｾｾＮＱＺｾｾＮｾｾｾ＠ .............. DEPTH TO WATER LEVEL (m) .... ｾｾｾ＠ .. ｾｾｾｾＺｾＺｾ＠ ... . 

• . . • • . . • • • • • • • . . . . . . . • • . • • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . DATE .•....• ｾｾｾｾｾｾＺＺＮ＠ ｾＮＧ＠ .. ｾ＠ ?.7. ｾ＠ ........... ' ....... . 

GEOLOGIC PROFILE 
DISTRIBUTION OF 

MATERIALS °lo 
TEST 

TYPE 
> a: ..... 
ex 

0 

ｩＭｾＭＭｲｾｾｾｾｾＭＭＬＮＭＭＭＮＭＭｾｾｾｾｾｾｾｾｾｾｾｾｾｾＭＫｾｾＭＭｲｾｾＭＭＭＮｾｾＭＭＬ｟｟ｾｾｾｾｾ＠ 2w" 
DEPTH CLASSIFICATION ｾ＠ LZ MOISTURE iJ: .! 

1-----------1 ｾ＠ DESCRIPTION OF MATERIALS GRAVEL SAND y CONTENT °lo ｾｩＭ
m LEGEND SYMBOL ｾ＠ 20 Ｔ ｾ＠ 60 eo 

2 
:::> 

1·0-1 

2·0-

3·0-

4·0-

Moss, organic material, 

ｾｾｵｴｷ｡ｳｨ･､＠ beige silty sand, 
I 't'hite volcanic ash. j 

Brown till: Gravelly and 
sandy silt. Well graded, very 
dense, average water content, 
angular to sub-rounded 
particles. 5 to 10% cobbles, 
10% boulders. 

1-END OF HOLE---------1 

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL t : .j SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

&li] ALLUVIUM ;()3,' HIGHLY WEATHERED ROCK 0 PLASTIC LIMIT 

Em COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

A LIQUID LIMIT 

>C OPTIMUM MOISTURE CONTENT 

FIGURE 

TEST PIT 
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PROJECT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT N9 ....... ｾＭ ＮＹｕｾｾＺＭＮｑ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION .... . ｾｾｾＮｾｾ＿Ｎｾ＠ ............................. DEPTH ( m) ........ ｾＮ＠ •. ｾ＠ ........................... . 

PURPOSE ....• ｾｬ＿ｾＺｲＺ｣［ＮｬｩＮ＠ Js>.r:. ｾＮｃＡｉＮＱｾＮｲＺｾｾＮ･［Ｎ＠ ｾＮｧｧｾＮ･［ｧｾ＠ Ａ［ｾ＠ ............... DEPTH TO WATER LEVEL fm) .... ｾＧ＿＠ ｾ＠ . . ｾｾＮｾｾｾ＿ｾｾ＠ ... . 
DATE October 3, 1977 . . . . .. .. . . . . . . .. . . . . ... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................................ . 

DEPTH 

m 

1·0-

2·0-

3·0-

4·0-

GEOLOGIC . PROFILE 

I.II 
CLASSIFICATION ｾ＠

:E 
LEGEND SYMBOL c 

rn 

DESCRIPTION OF MATERIALS 

Moss, organic material, 
black earth. J 

Brown till: sandy and 
gravelly silt. Very dense, 
well graded, angular to 
sub-rounded particles, 
average water content, 10% 
cobbles and 5% boulders. 

END OF HOLE 

DISTRIBUTION OF 

MATERIALS% 

GRAVEL SAND ｾ＠

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL ｾ＠ : .j SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｾ＠ ALLUVIUM ;()5,' HIGHLY WEATHERED ROCK (!] PLASTIC LIMIT 

EE COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
a: .... 
OJ: 

CJ 
:a iii.., 
:;)3t E 

MOISTURE :a -- .... -
CONTENT °lo ><-

cZ 
:a::;) 

20 4J!. 60 80 

FIGURE 

TEST PIT 
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PROJECT: ......... ｋｾｲＮｲＺＭＺＭｻＺＺｎｾＡＮＮ＠ .. ｇｲＮｾｉｊｬＮ＠ )Q;i..IJ.t . ＮＧｩＡｾｐＮｴ［｜ｬ［ｴＢＮｾ＠ .......................................................... . 

PROJECT N9 ....... ·™. ｦ＾ｊｑｾＮＭＺｑ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ..... ｾｾｾＮｫｽＺＱＹＮｅＧＮ＠ ............................. DEPTH (m) .......... ｾＺｦｬＮｾ＠ ........................ . 

PURPOSE •..... ｾｧｱＮ＠ ｲＮｾｑ＠ .. f.Qr .. C:-911<;: rg ｴｾ＠ .. q.gg Ｋｾ｟ｧ［［ｴ｟ｴｧ＠ ............. DEPTIH TO WATER LEVEL (m) ..... Ｍｾ＠ : ?.Q ............ . 
DATE October 3, 1977 . . . . .. .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................................ . 

DISTRIBUTION OF 
GEOLOGIC PROFILE MATERIALS% 

DEPTH CLASSIFICATION ｾ＠
ｾ＠

m LEGEND SYMBOL ｾ＠

I 7f' 

1·0-, 

Ill 

2·0-

DESCRIPTION OF MATERIALS 

Moss, organic material, J 
black earth. 

ｾｲｯｷｮ＠ silt and sand. } 

Outwashed beige silty sand,} 

lack organic material. '/ 

Brown sandy silt with some 
clay. Plastic in spots. 

Brown sand and gravel with 
some cobbles (15%) and some 
boulders (15%). Loose 
material, moist, sub-angular 
to sub-rounded particles 
mostly of granitic origin, 
well graded. Roots up to a 
depth of 1. 22 m . 

Ｎ｟ｾｾＭＫＭｾｾｾｾｾｾ［ＮＮＮＮｩｲｬＯｂｲｯｷｮ＠ till: gravelly silt and 
clay with some sand. Highly 
plastic, high water content, 

ｴ｜ｾ･ｬｬ＠ graded, dense, angular 
I '{o sub-rounded particles. ｾ＠

3·0-

END OF HOLE 

4·0_, 

GRAVEL 

.SOIL ANO ROCK TYPES TEST TYPES 

SAND C2' 

ｾｔｏｐｓｏｉｌ＠ ｾ＠ SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｴｾｶＺＺＺｴ＠ ALLUVIUM r,(11;,• HIGHLY WEATHERED ROCK 

mm COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

[!] PLASTIC LIMIT 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
a::I-
ox 

Cl 
2iij.., 
］＾ｾ＠ e 

MOISTURE 2 -
-1- -

CONTENT °lo ><-cZ 
:I::::> 

20 40 60 80 

FIGURE 

TEST PIT 
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PROJECT: ......... ｬ＼ＮｾｮＺﾷＮＭＺ＼［ＺｎＺｩﾵＬ＠ .. Gr!J:Il.l. J_q:)._gt;. ｙＮｾｾＮｴＮｴＮｦｦｾ＠ ........................................................... . 

PROJECT N9 ....... ｾ＠ .. ｦ＿ｾＮｾｾＺＭＮｑ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION .... ＭｾｾｾＭｾｾ＿Ｎｾ＠ ............................. DEPTH ( m) ...... ｾＺ＠ ＿Ｎｾ＠ ............................ . 
PURPOSE ........•.. ＿ｾＮｾｲＮｾｬＺｴ＠ .. ｾｑｲ＠ .. ｃＺＺＹＮＱＱｃＺＺｲＮｾｴｾＮ＠ ＭｾｧｧｲｾＮｧ＿ｾＮｾＭ ....... DEPTH TO WATER LEVEL (m) .•... • ｾＺ＠ Ｍｾｾ＠ ............ . 

· · · · · · · • · · • ... · · · .. · .....•........................................ DATE ....... ｾＧ［＠ ｾ＿ＮｾｾＡＺ＠ . ｾＭＧﾷ＠ . ｾ＠ ＿ｾ＿＠ .. ................ . 

DEPTH 

m 

GEOLOGIC PROFILE 

w 
CLASSIFICATION E 

2 
LEGEND SYMBOL c 

I/) 

DESCRIPTION OF MATERIALS 

Dark brown passing to a light 
brown sand and silt with some 
gravel and traces of cobbles 

ｾ＠ 1%. Black earth, organic j 
\material, roots present. 

Oxidized layer: sand and 
gravel with traces of 

1·0- 7 
\cobbles :: 4%. Brown to j 
\reddish brown. Roots noted. 

Brown medium to coarse 
grained sand and gravel. 
Loose material, average water 
content, sub-angular to 

2·0-
ｾＱＱ＠

sub-rounded particles of 
essentially granitic origin. 
Well graded. 5% cobbles. 

3·0-

ｾｂｲｯｷｮ＠ till with green ""' I 
ＱＭＭｾｾＫＭｾｾｾｾｾｾＧＭＧ＠ overtones: gravelly silt "'J 

and clay with some sand, 
traces of cobbles and 
boulders. Highly plastic, 
well graded, moist, compact, 
sub-angular to sub-rounded 

\_Particles. j 

4·0___, 
END OF HOLE 

DISTRIBUTION OF TEST 

MATERIALS °lo TYPE 

ｾ＠
MOISTURE 

GRAVEL SAND CONTENT °lo 
20 40 60 80 

ｾ＠ Dep h of ｾ＠ il s a 
ｲｯｵｧｾ＠ appre)ximat on dijle to 
the !-rater evel. 

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL t , : 3 SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT FIGURE 

Kfoi.!] ALLUVIUM •(113,1 
HIGHLY WEATHERED ROCK [!) PLASTIC LIMIT 

> a: I-
o:i:: 

C> 
ｾｩｩｩＮＮＬ＠
:) J: E 
ｾ＠ -
;;( !::: -
cZ 
ｾｊ＠

mi] COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

TEST PIT 
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PROJECT: ......... ｋｾｲＺｲＮＭＺｃｎｉﾵＮ＠ .. Gf!J:I'(l. J:QiAt. ｾｾｮＮｴＮｴｊＮｲＮｾ＠ .......................................................... . 

PROJECT NQ ........ ｾ＠ .6J..63:-.Q ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION Backhoe DEPTH (m) 3 • 54 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . ................................ ; ..... . 

PURPOSE ......•.•.. ＿Ｎｾ｣［ｴｲＮ｣［ｬＺｩ＠ .. ｾＹｲ＠ . Ｎ＼［ＧＮＹＮＱＱ＼［ＧＮＡＮｾｴｾＮ＠ ｟Ｎ［ｩｧｧｲｾｧｻｬ｟ｴﾰ［ｾ＠ ........ DEPTH TO WATER LEVEL (m) ... ｾ＿ＮＺＮ＠ ｾＮｾｾＭｩＮＺｾｾｾ＠ .... . 
DATE October 4, 1977 . . . . .. .. .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................................ . 

DEPTH 

m 

GEOLOGIC PROFILE 

w 
CLASSIFICATION ｾ＠

:E 
LEGEND SYMBOL c 

"' 
DESCRIPTION OF MATERIALS 

Gravelly brown sand with a 
pocket of coarse sand and 
gravel from 0.27 to 0.46 m 
on the SW wall. Oxidized up 
to a depth of 0.55 m. 

DISTRIBUTION OF TEST 
> 

MATERIALS °lo TYPE 
11:1-
o:i:: 

" 2jjj.., 

ｾ＠
;:)3t E 

MOISTURE 2 --1--

GRAVEL SAND CONTENT °lo ><-cZ 
:I!;:) 

20 40 60 80 

1·0-1----1----...i 

Average water content, 
compact, sub-angular to 
sub-rounded particles. 2% 

cobbles, 1% boulders. I 
Roots up to a depth of 

ｎｏｔｅｾ＠ VegEtatiotj ｡ｾ､＠ tqpspi 
ｰｲ･ｶｾｯｵｳｬｹ＠ ｳｴｲｩｰｾ･､＠ f onj sji.te. 

2·0-

3·0-

4·0-4 

0.49 m. 
"'------
Olive green till: gravelly 
and clayey silt with some 
sand. Traces of cobbles ｾ＠
8% and boulders = 1%. Well 
graded, plastic in spots, 
average moisture, sub­
angular to sub-rounded 
particles. The clay content 
augments with depth while 
the sand content diminishes. 

END OF HOLE 

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL f2}] SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｋｾｾｾｾＮ＾ｬ＠ ALLUVIUM ｾ＠ HIGHLY WEATHERED ROCK 

[]] COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

[!) PLASTIC LIMIT 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

FIGURE 

TEST PIT 

N9 106 
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PROJECT: ......... ｉＮ＼ｾＮｲＺｲＺＭＮｇｾＡＭ｜ｾＮ＠ ｾｲＺＱＺＱｾＮ＠ ＭＡＡ］＾Ｎｾｾｾ＠ .. ｙｾＮｾｾｾｲＺｾ＠ ........................................................... . 

PROJECT NC? ....... ｾ＠ .. ｾＫｾＩＭＺＭＹ＠ .................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ....... ｾｾＮ＼Ｚｾｾｾｾ＠ ........................... DEPTH (m) ....... ｾ＠ ｾ＠ ＮＶＮｾ＠ ........................... . 

PURPOSE, .......... ｾｾＮｾｮＺＡ］ＧＮＮｩＱ＠ .. f.Qr .. ｇ＼＿ｮｇｲｾｾｾ＠ .. ｾｧｧｩ［ＭｾｧｾｴＮｾ＠ ........ DEPTH TO WATER LEVEL fm) .... ｾＮｾｾ＠ .. ｾｾｾＮｾＺｙＮｾｾ＠ ... ' 
DATE October 4, 1977 . . . . .. .. .. .. . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................................ . 

GEOLOGIC PROFILE 

w 
DEPTH CLASSIFICATION ｾ＠

m 

1·0_, 

2·0-

3·0-

4·0--1 

LEGEND SYMBOL 
2 

"' Ul 

n 

DESCRIPTION OF MATERIALS 

Moss, organic materiaT, 0Tac1< 
earth, outwashed beige silty 

\sand. J 
Oxidized layer: brownish red 

sand with some gravel. Root1 
present. 

Brown medium to coarse sand 
and gravel. Cobbles ｾ＠ 3%, 
boulders<l%. Loose material, 
moist, sub-angular to sub­
rounded particles of 
essentially granitic origin. 
Well graded, roots up to a 
depth of 0.76 m. The cobbles 
and boulders are mainly 
concentrated between 0.55 
and 1.01 m. 

END OF HOLE 

DISTRIBUTION OF TEST 

MATERIALS "lo TYPE 

ｾ＠
MOISTURE 

GRAVEL SAND CONTENT °lo 
20 40_ 60 80 

ｾＺ＠ Ｎｔｾ･＠ pit wat; ｾ＠ uE bW 
trlmchin I' ｡ｬｯｮｾ＠ ttie s ｯｰｾ＠
of the h llock 

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL 

｛Ｌ［｜ｾﾷＯ＠ !J ALLUVIUM 

ｾＧ＠ : j 

ｾ＠

SLIGHTLY WEATHERED ROCK 0 ｎｾｔｕｒａｌ＠ MOISTURE CONTENT FIGURE 

HIGHLY WEATHERED ROCK 

> 
a::I-
ox 

Cl 
::liij.., 
=>31: E 
:I -
;:ct: -
cZ 
::1=> 

mm COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

[!) PLASTIC LIMIT 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

TEST PIT 
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PROJECT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT NQ •••••. ｾＭ Ｍｾｾ＿ＮｾＭＺＭＹ＠ ................................... APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ..... ＭｾｾｾＮｾｬＺｴ＿Ｎｅ［＠ ............................ DEPTH (m) ....... ＿ＺＮｾｾＭ .......................... . 

PURPOSE ..... ＭｾｾＭｾＱ［ﾰｾｾＮ＠ ｾ＿｟Ｑ［ﾰ＠ .. ｃＺＧ＿＿ＮｃＺＱＺﾰｾＮｾｾＭ ＭｾｾｾＮＱＺｾｾＭｾｾｾＭ ............. DEPTH TO WATER LEVEL (m). ｾＭｃ＿ｾＮ＠ ＭｾｾｾｾｾＺＧＺｾｾＭＮＬ＠ ... . 

. . . • . . • . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DATE ....... 9i::.t;9J:>.E!r .. 4 '. ＭｾｾＷｽＮ＠ .................. . 

GEOLOGIC PROFILE 

w 
DEPTH CLASSIFICATION K 

DESCRIPTION OF MATERIALS 
m LEGEND SYMBOL 

1·0-

:It 

"' (/) 

Moss, organic material, j 
white volcanic ash. 

7 Oxidized layer: Reddish 

l
\brown sand and gravel with J 

some silt. Traces of 
cobbles = 1%. -
Brown sand and gravel. 
The sand is medium to coarse 
grained; cobbles ｾ＠ 8%, 

ｾｬ＠ boulders ｾ＠ 1%. Compact, 
average water content, 
angular to rounded particles 
essentially igneous, well 
graded ,roots to a depth of 

2·0- 0.52 m. The cobbles and 

3·0-

4·0-

boulders are mostly situated 
from 1.46 m on down. 
Gravel beds Ｈｾ＠ 30 cm thick) 

JI have a slight dip. 

END OF HOLE 

DISTRIBUTION OF 

MATERIALS °lo 

GRAVEL 

43.6 54.3 2.1 ｾ＠

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL t : .j SLIGHTLY WEATHERED ROCK 0 ｎｾｔｕｒａｌ＠ MOISTURE CONTENT 

ｦｩ［ＧＺＩＯ｟ｾｊ＠ ALLUVIUM o(
1
'r3,' HIGHLY WEATHERED ROCK [!) PLASTIC LIMIT 

mm COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

TEST 

TYPE 

FIGURE 

TEST PIT 

N9 108 
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PROJECT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT N9 ....... M1:1 .. ｦ＿ｾＮＶＩＺＭｾ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION Backhoe DEPTH (m) 2 · 53 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . ...................................... . 

PURPOSE •...•••.•.. ＿ｾＮｱ＠ ｲｾＮＱＱ＠ .. f.9r .. G<?AG ｲｾ＠ ｴｾ＠ .. ｾｧｧｾｾｧ＼ｩＡ＠ Ａ］Ｎｾ＠ ........ DEPTH TO WATER LEVEL fm) .. ｾ＿Ｎｾ＠ . ｾＮｾ＠ ｾｾＮｾＢＺＧｾＮｾ＠ ..... . 
DATE October 4, 1977 . . . . .. .. . . . . . .. . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................................ . 

GEOLOGIC PROFILE 
DISTRIBUTION OF 

MATERIALS °lo 

w 
DEPTH CLASSIFICATION ｾ＠

2l 
m LEGEND SYMBOL ｾ＠

DESCRIPTION OF MATERIALS GRAVEL SANO ｾ＠

TEST 

TYPE 

MOISTURE 

CONTENT °lo 
20 4Q_ 60 80 

Moss, organic material, black 
h ff h

. h d 

/ 

End ｾｦ＠ ｨｯｬｾ＠ at 2.53 m duje 
eart , o w 1te outwas e ·" 1i to i$stabi ity OL p t ｷ｡ﾵ｟ｬｾＮ＠
silty sand. 

fl!' Oxidized layer: Brownish red/ 
gravelly sand. j 

Brown medium to coarse sand 
and gravel. Cobbles ｾ＠ 10%, 
boulders<:l%. Compact, 
average water content, 

2·0-

Wl angular to sub-rounded 
particles of essentially 
igneous origin although some 
phyllite present. Well 
graded, roots up to a depth 
of 1.07 m. Layer of moist, 
uniform, light brown silt and 
sand from 1.19 - 1.28 m. The 

3·0-

-JI concentration of cobbles 
ｬＧＭｾｾＫＭｾｾＮＮＮＮＮＮＬＮＮＮ｟Ｎｾ｡ｵｧｭ･ｮｴｳ＠ as of a depth of I 

1.37 m. 
1.----------..J 

END OF HOLE 

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL t : j SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｾ＠ ALLUVIUM /(
1
'r},' HIGHLY WEATHERED ROCK (!] PLASTIC LIMIT 

FIGURE 

> a: .... 
Q::C 

Cl 

ＲｾＮＮＬ＠
::l E 
2 --1--
)(-
cZ 
2:;) 

ｾｾ］ｦｾＺｦｊ＠ COLLUVIUM ｾ＠ COMPLETELY WEATHERED A LIQUID LIMIT 

ROCK (RESIDUAL SOIL) 
)( OPTIMUM MOISTURE CONTENT 

TEST PIT 

N9 109 

UI .... 
UI 
w .... 
a: 
w 
::c .... 
0 



@montreal eng1neenng company, limited 

PROJECT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT N9 ........ ｾ＠ .. ｦＧＮ＾ｾＮｾｾＺＭＮｑ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION .... ＭｾｾｾＮｾｾ＿Ｎｾ＠ .. ........................... DEPTH ( m) ...... ｾＺ＠ ｾＮｾ＠ ............................ . 

PURPOSE •...•...... ＿ＮｾＧＺｬｾＮｾｊＺｩ＠ .. ｾ＼＿ＡＭＢＮＮ＠ ｳＺｾ｟Ｍｱ｣［ＺｲＮｅＷｾｾＭＮ＠ ｾｧＬｧｲｾｧ＿ＮｴＺｾ＠ ........ DEPTH TO WATER LEVEL (m) ..... ＭｾＺ＠ｾＭｾ＠ ............ . 

DATE October 5, 1977 . . . . .. .. . . .. . .. . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................................ . 

DISTRIBUTION OF 
GEOLOGIC PROFILE MATERIALS °lo 

DEPTH CLASSIFICATION 

m LEGEND SYMBOL 

1·0-

w 
ｾ＠
:Ii 
4( 
fl) 

DESCRIPTION OF MATERIALS 

Moss, organic material, black 

earth, leached light grey J 
l\zone. 

Oxidized layer: Brown to 
,,,...- reddish brown sandy silt with 

\ 

some clay and traces of j 
gravel passes to a sand and 
gravel with traces of 
cobbles ｾ＠ 2%. 

Brown medium to coarse 
grained sand and gravel. 
Loose, well graded, average 
moisture, sub-angular to 
sub-rounded particles of 

2·0- predominantly granitic 

3·0-

4·0-

ＮＮＮＮ｟ｾｾＭＫＭＭｾｾＮＮＮＮｦＭＺＮｬｶｌＮＮＮｪ＠ origin. Roots up to a depth 

J 

of 1.22 m. Cobbles = 10%, ·Ii 
boulders ｾ＠ 1% with average 
(f) = 8-10 cm and maximum cp = 
30 cm. 

Olive green till: gravelly 
and sandy silt with some 
clay. Plastic in spots, well 
graded, some cobbles and 
boulders. Sub-angular to 
sub-rounded particles. 

END OF HOLE 

GRAVEL 

SOIL AND ROCK TYPES TEST TYPES 

SAND ｾ＠

ｾ＠ TOPSOIL V , « 3 SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

tf2] ALLUVIUM ｾ＠

ｾ＠ COLLUVIUM ｾ＠

HIGHLY WEATHERED ROCK 

COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

(!] PLASTIC LIMIT 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
a: t-
0 :c 

" 2jij.., 
=>;t: E 

MOISTURE 2 -
-t- -

CONTENT °lo ><-cZ 
2=> 

20 40 60 80 

FIGURE 

TEST PIT 

N9 no 

fl) 
t-
Cll 

"' t-

a: 

"' :t 

b 
I 



e montrea eng1neer1ng company, limited 

PROJECT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT N9 .••.... !<N:1 .. ｦ＿ＫｾＩＭＺＭＹ＠ .................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ...... ｾｾｾＭｾｾｾＺ＠ ...•........•...••...•.•...• DEPTH(m) ......• ｾＺＮｾｾ＠ ...................... ; .... . 

PURPOSE •...•••.•• ＭｾｾＭｱＺｮＺｾＮＱＱＮ＠ t.C?r .. ｇＹｲＱＮｇＫｾＮｴ［ｾ＠ .. ｃｊＬｧｧｷｧｾｊＺＮｾ＠ ........ DEPTH TO WATER LEVEL fm) ... ｾ＿ＮｾＮ＠ ｾＭｾｾｾＮｾｾｾＮｾ＠ .... . 
DATE October 5, 1977 . . .. .. .. .. .. . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . ............................................ . 

DEPTH 

m 

1·0-

2·0-

3·0-

4·0-

GEOLOGIC PROFILE 

CLASSIFICATION 

LEGEND SYMBOL 

w 
K 
::E 
C( 
fl) 

DESCRIPTION OF MATERIALS 

Moss, organic material, black 
earth, leached, light grey 

ｾｺｯｮ･Ｎ＠ _/ 

Oxidized layer: Reddish 
brown sand with some gravel 
passes to a sand and gravel 

7
,,., with 8% cobbles and< 1% / 

I\ boulders. 

Brown medium to coarse sand 
and gravel. Well graded, 
moist, sub-angular to 
sub-rounded particles of 
granitic origin. Roots up to 
a depth of 1.28 m. 5% 
cobbles and<: 1% boulders; 
average f = 8 cm, maximum 
cp = 27 cm. 

END OF HOLE 

DISTRIBUTION OF 

MATERIALS% 

GRAVEL SAND LZ' 

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL [;J SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｴＺｾｾｾﾷＯ＠ J ALLUVIUM /(}3,' HIGHLY WEATHERED ROCK (!] PLASTIC LIMIT 

ｾｩ］ｾ］ｾｴ］ｾ］ｊ＠ COLLUVIUM ｾ＠ COMPLETELY WEATHERED A LIQUID LIMIT 

ROCK (RESIDUAL SOIL) 
)( OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
IC I- 111 
0 :r I-

Cl Ill 
::Eiij.., w 
ＺＺＺ＾ｾ＠ E I-

MOISTURE :IE - IC 
-1- - w 

CONTENT °lo ><- ::c cZ I-
:IE :I 0 

20 ﾷｾ＠ 60 80 

FIGURE 

TEST PIT 

N9 111 

I 



e montrea en91neer1ng company, limited 

PROJECT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT N9 .••.... ｾＭ ＭｾｾｾＩＭ［ＭＹ｟＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION •...... ＡＳＮｾｾｾｾ＿ｾ＠ ........................... DEPTH (m) ....... ｾ＠ ... q? ........................... . 
PURPOSE ....•.•.•.. ＤｾＮｾＢＡＧＮＢｾＮｬ｝Ｎ＠ •. f,c?"!'.". ｓｃ＿ｮｾｾｾｾｾＭ ｟＼［ｬｧ｟ｧＺｲｾＮＸ＼［ＡｾＮｾＭ ....... DEPTH TO WATER LEVEL (m) ..... ｾＺ＿ＮＲ＠ ............ ;.' 

•..•...••.•.•••.....•..••••....................................... DATE ....•.•.• ｑｾＮｴﾰ［Ｇ＿＿ＮｾｾＮ＠ ? ... . ｾＭｾ＿ｦ＠ ................ . 

DEPTH 

m 

GEOLOGIC PROFILE 

w 
CLASSIFICATION ｾ＠

ｾ＠

LEGEND SYMBOL < 

"' 
DESCRIPTION OF MATERIALS 

Moss, organic material, black 
earth, leached light grey 

j\zone. / 

Oxidized layer: Reddish 
brown gravelly silt and sand 

ＴＭＭＭＭＫＭＭＭＫｾＬｾｾ＠ passes to a sand and gravel 
ｬ｜ｾｩｴｨ＠ traces of cobbles = 8% j 

1·0-

2·0-

Brown sand and gravel with 
traces of oxidation up to a 
depth of 1.31 m. Well graded, 
average moisture, sub-angular 
to sub-rounded particles of 
mostly granitic origin, 
loose, roots attain a depth 
of 0.91 m. 6% cobbles,<1% 
boulders with an average 
'P = 9 cm and maximum cp = 
30 cm. 

ｾＯｂｲｯｷｮｩｳｨ＠ green till: gravelly 
and clayey silt with some 
sand. Good plasticity, well 
graded, sub-angular 
particles. Some cobbles and / 
boulders. j 

ＳﾷＰＭｾＭＭＴＭＭＭＭ

END OF HOLE 

4·0-

DISTRIBUTION OF TEST 

MATERIALS °lo TYPE 

ｾ＠
MOISTURE 

GRAVEL SAND CONTENT °lo 
20 4.Q. 60 80 

NOTE The depth of t lt ｩｾ＠
a ｲｯｾｧｨ＠ ｡ｰｾｲｯｸｩｭ｡ｴｩＤｮ＠ duje o 
wate leve . 

SOIL ANO ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL t , : : SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT FIGURE 

t;ifo{.J ALLUVIUM ;(1'r3,' HIGHLY WEATHERED ROCK 

> cc ... 
Q :c 
ｾ＠

2iij.., 
ｾＡｉＺ＠ E 
2 -
-1- -><-cZ 
Ｒｾ＠

ill!] COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

[!) PLASTIC LIMIT 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

TEST PIT 

NQ 112 

Ill ... 
Ill 

"' ... 
cc 

"' ::c 
b 

I 



@montrea eng1neer1ng company, limited 

PROJECT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT NQ .•...... ｾＮ＠ ＿ＺＱＺｾ［ＳＺＭＺＹ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ....... ｾＮｾｃＺｾｾ＿ｾ＠ ........................... DEPTH (m) ....... ｾ＠ ... ｾｾ＠ ........................... . 

PURPOSE •...••.•.•. ＿ＮｦＡ＿ＮｉＺｾｬＺｩ＠ .. ｾＹＮｲＺＮ＠ ＼［ｾＮｊ＿ＮｃＺＺＮｲＺｾｾＮｾＮ＠ ＿ＮｧｧｾＭｾｧ＿ＮｾｾＭ ....... DEPTH TO WATER LEVEL (m) ... ｾｾｾＮ＠ ｾ＼［ＺｾＮｾｾＺＧＮｾｾ＠ .... . 
. DATE October 5 1977 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .................. ·'· ........................ . 

GEOLOGIC PROFILE 
DISTRIBUTION OF TEST > 

MATERIALS % TYPE :§ ｾ＠
Cl 

ＱＭＭｾｾｾｾｾｾｾＭＭＬＮＭＭＭＮＭｾｾｾｾｾｾｾｾｾｾｾｾｾｾｾｾｾｾｾｾＭＭＭＮｾｾＭＭＮｉＬ｟｟ｾｾｾｾＭＭ＼＠ Ｚｬｾｍ＠
MOISTURE iJ: ｾ＠w 

DEPTH CLASSIFICATION ｾ＠

m LEGEND SYMBOL 
ｾ＠
c 
(/) 

GRAVEL SAND y ｾ＠ ｾ＠ ｾ＠ -CONTENT 10 : _ 

20 ﾷｾ＠ 60 80 

DESCRIPTION OF MATERIALS 

1·0-

ff l 

2·0-

3·0-

4·0-

Moss, organic material, 
leached light grey zone, } 

f\black earth. 

Brownish red to faintly 
oxidized sand and gravel. 
Cobbles '.::" 8%_._ ｢ｯｵｬ､･ｲｳｾ＠ 1%. 

Brown medium to coarse 
grained sand and gravel. 
Average moisture, well ｧｲ｡､･､ｾ＠
sub-angular to sub-rounded 
particles mostly of granitic 
origin. Loose, roots up to a 
depth of 1.92 m. 12% cobbles, 
2% boulders with an average 
cp = 10 cm and a maximum cp 
= 46 cm. 

Olive green till: gravelly 
and clayey silt with some 
sand. Good plasticity, well 
graded, average water 
content. Traces of cobbles 
and boulders. 

END OF HOLE 

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL t : j SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｾ＠ ALLUVIUM •'(}i,' HIGHLY WEATHERED ROCK (!] PLASTIC LIMIT 

- COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

FIGURE 

TEST PIT 

N9 113 

I/) .... 
I/) 

"' 
i I 
b I 



@montrea eng1neenng company, limited 

Kerr -CNRL Grum Joint Venture 
PROJECT: .......................................................................................................... 

PROJECT NQ .•.. ｾＮ＠ ＭｾｾＭｾｾＭＺＭＮｾ＠ ....................................• APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION •.. Ua.ckh.ae ............................... DEPTH ( m) ......... ｾＺ＠ ＺＳＮｾ＠ ......................... . 
PURPOSE .. ｾｾｾｩ［ｾｨＮ＠ f P.:t;". ｾｑｐｨｘﾰｾＮｴ･Ｎ＠ Agg;:egate. ................. DEPTH TO WATER LEVEL (m) .. . ｾ＼＿Ａ］Ｎ＠ ＭｾｾＭｾｾｾＮｾｾｾＭ ｾ＠ ... . 

• . . . . . . . . . • . . . . . . . . . . . . . . • • . . .- .................................... DATE ... ＰｾＮＬｴ［＠ r •• f:!/7) .............................. . 

DEPTH 

m 

GEOLOGIC PROFILE 

w 
CLASSIFICATION ｾ＠

:E 
LEGEND SYMBOL 4( 

(/) 

DESCRIPTION OF MATERIALS 

Moss,organic material,black 
earth. leachi:>d .light JrreY !':oi.l 

Oxidized layer: Reddish brown 
sand & gravel with traces of 

ＱＭＭＭＭＭＭｬＭＭＭＭＭＭＫＭＮＮＮＮＮＮＮＭｴＮ［ｾｯ｢＠ b les ｾ＠ 1 % • / 

1·0-1 

Brown medium to coarse grained 
sand & gravel. Average water 
content, well graded, sub-

DISTRIBUTION OF TEST 
>-

MATERIALS% TYPE 
a;I-
o:c 

Cl 
::IEiij.., 

ｾ＠
=>:t: E 

MOISTURE :IE -
-1- -

GRAVEL SAND CONTENT % >C-
cZ 
:I:::> 

20 40_ 60 80 

al angular to sub-rounded ｰ｡ｲｴｩ｣ｬｾｳ ＴＸ＠
It tl . . 1 •8 

mos y granitic, oose, roots 
49.8 1.4 ｾ＠

attain a depth of 0.82 m. 
Layers of brown medium grained 
sand with traces to some grave 

,, notably from 0.88 to 0.98 m. 
ＲﾷＰ｟ＬｾＭＭＭＫＭＭＭＭＫＭＧｉｊＢＧＮＮＬＮＱＰＥ＠ cobbles, 3% boulders: 

average ｾ＠ = 10 cm, maximum ｾ＠ = 
30 cm. The cobbles & ｢ｯｵｬ､･ｲｾ＠
are essentially concentrated 
from 1.31 - 1.92 m. 

3·0--1 

4·0-

Brown fairly uniform medium 
#2 grained sand with some gravel. 

Compact, subangular particles. 
Gravel in layers of variable 
thickness. 

End of hole. 

12.7 85.9 

SOIL AND ROCK TYPES TEST TYPES 

1.4 

ｾ＠ TOPSOIL ESJ SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｦｩ［ｌｾ＼Ｑ＠ ALLUVIUM o(1'r3,' HIGHLY WEATHERED ROCK 

mm COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

[!) PLASTIC LIMIT 

& LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

ｾ＠

FIGURE 

TEST PIT 

N9 114 
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@montrea eng1neer1ng company, limited 

PROJECT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT NQ .••..... ｾＮ＠ ＭｾｾＭｾｾＺＭＮｱ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION •.... ｾＧＺｾｊ＼Ｚｾ＿Ｎｾ＠ ............................. DEPTH (m) ........ ?:. ＿ｾ＠ .......................... . 
PURPOSE •...•.•.••. ＿ｾｾＡＧＮＢＮｾＱＺＱ＠ .. ｾ＼＿ｾ＠ . . ｳＺｾＺｩＺｳＺｲｾｾｾＭ ＮｾＸＮＸｾｾＮＸｾＮｴＮｾ＠ ........ DEPTH TO WATER LEVEL (m) .. . ｾ＿ＮｾＮ＠ ｾＮｾｾｾＭｾＧＺＧｾＮｾ＠ .... . 

' . DATE October 6, 1977 . . . . . .. .. • . . . . . . . . . . . . . . . .. . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .......•.................... ·r .............. . 

GEOLOGIC PROFILE 
DISTRIBUTION OF 

MATERIALS% 

DEPTH CLASSIFICATION ｾ＠
2 

m LEGEND SYMBOL ｾ＠

1·0-

2·0-

3·0-

4·0-

DESCRIPTION OF MATERIALS 

Moss, organic material, 
leached light brown soil, j 
black earth. 

Oxidized layer: Reddish 
brown sand and gravel with 
some cobbles ｾ＠ 15% and , 

ｾｴｲ｡｣･ｳ＠ of boulders ｾ＠ 10%. J 
Olive green till: Clayey and 
gravelly silt with some sand. 
Well graded, variable clay 
content, plastic in spots, 
average moisture, sub­
angular to sub-rounded 
particles. Traces of cobbles 
ｾ＠ 3% and boulders = 1%. 
Maximum ｾ＠ = 36 cm. 

END OF HOLE 

GRAVEL 

SOIL AND ROCK TYPES TEST TYPES 

SAND CZ 

ｾ＠ TOPSOIL t : .j SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

t;:°:)/_ ｾＺｬ＠ ALLUVIUM ｾ＠ HIGHLY WEATHERED ROCK (!] PLASTIC LIMIT 

ｾｪ［ｦｪＺｾＺｬＺｊ＠ COLLUVIUM ｾ＠ COMPLETELY WEATHERED 8 LIQUID LIMIT 

ROCK (RESIDUAL SOIL) 
)( OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
a: ... 
CJ: 

C> 
:I iii.., 
::i J: E 

MOISTURE :I -- ... -
CONTENT °lo ><-

cZ 
::1::i 

20 4.9_ 60 80 

FIGURE 

TEST PIT 

NQ 115 
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@montrea eng1neer1ng company, limited 

PROjECT: ......... Ａ｜ｾｾｾＭＺＭ｣［ＺｾｲｱＮＮ＠ ｟ｱｲｾｬｬ｟ｬＮ＠ ＡＧ＿ｾｾｾＮ＠ ｙｅＷｾＮｾｬＺｬｲｾ＠ .......................................................... . 

PROJECT NI? ........ ｾ＠ .. ＿ｾＮｾｾＺＭＮｱ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ...... ｾｾＮｃＺｾｾＭｾｾ＠ ............................ DEPTH ( m) ....... ｾＺ＠ Ｎｾ＠ ｾ＠ ........................... . 

PURPOSE •...•...•.. ＿Ｎｾ｣ＺｩＭｾＮｃＺｊＺｬ＠ .. ｾ＼＿ＡＧＮﾰ＠ .. ｾ＿Ｎｾｾ［ｲＮｅ［ｾｾＭＮ＠ ｾｅＸＡﾰｾＸｾＮｾｅＷ＠ ........ DEPTH TO WATER LEVEL fm) .. ｾ＿ｾ＠ .. ＼ＺＱｾＮｊＺｾｾ＿ｾｾＭ ..... . 

. • • • . • • . • • • • • • • . . • . • • . . • • • • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . • . . . . DATE ....•..•• Q<; ｾＮｃ＿＠ ｾｾＮｩ［Ｎ＠ ｾＮ＾＠ •• °}...9J 7 ................. . 

GEOLOGIC PROFILE 
DISTRIBUTION OF TEST > 

MATERIALS % TYPE ｾ［［＠
ｾ＠

UJ 
ｾｾｾｾｾｾｾｾｾＭＮＭＭＮＮｾｾｾｾｾｾｾｾｾｾｾｾｾｾｾＭＫｾｾＭＭＮｾｾｾＮＮＭｾｾ＠ ...... ｾｾｾｾｾｾ＠ Ｒｷｾ＠

MOISTURE ｩｾ＠ ! 
DEPTH CLASSIFICATION ｾ＠

m LEGEND SYMBOL 
::E 
< 
(/) 

GRAVEL SAND y CONTENT °lo ｾｾ＠ -
20 40 60 80 

DESCRIPTION OF MATERIALS 

1·0-

2·0-

3·0-

4·0-

Moss, organic material, 
leached light grey soil, 

!\black earth. J 
Oxidized layer: Reddish j 
brown sand with some gravel. 

Brown medium grained sand 
with traces of gravel 
interbanded with brown silty 
ｾ｡ｮ､＠ with traces of gravel. 

Brown medium to coarse 
grained sand and gravel. 
Loose,moist, traces of 
oxidation, roots up to a 
depth of 1.10 m. Cobbles ｾ＠
8%, boulders ｾ＠ 3%, sub­
angular to sub-rounded 
particles of mostly granitic 
origin. Well graded, 
average ｾ＠ = 13 cm, maximumf 
= 36 cm. J 
Olive green till: gravelly 
and sandy silt. Well graded, 
low water content, sub­
angular to sub-rounded 
particles. Traces of cobbles 
and boulders. 

END OF HOLE 

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL V , : j SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

f;;D/J ALLUVIUM ;(
1
13,1 HIGHLY WEATHERED ROCK E] PLASTIC LIMIT 

ｾ］ｾ］ｾ］ｾ］ｲｊ＠ COLLUVIUM ｾ＠ COMPLETELY WEATHERED & LIQUID LIMIT 

ROCK (RESIDUAL SOIL) 
)( OPTIMUM MOISTURE CONTENT 

FIGURE 

TEST PIT 

NQ 116 

fl) .... 
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@montrea en91neenng company, limited 

Kerr-CNRL Grum Joint Venture 
PROJECT: ..................................................••.....••..•.....•...... ·• ·· · · · · • • · · · · · • · · · · ·· · • • · · · · · · · 

PROJECT N9 ••..•... ｾＮ＠ ＿ｾＮｾｾＺＭＮｾ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ..... ｾＧＺＱｾＮｾｾ＿Ｎｾ＠ ............................. DEPTH (m) ....... ＿ＺＮｾ＿＠ ........................... . 
PURPOSE •..••••.••. ｾＮｾｃＺＺｲＮｃＺｾＮ＠ Ｍｾ＿ＮｲＺＮ＠ ｾ＿Ｎｾｾ｟ｴＺｾｾＭｾＮ＠ ＿ＮｾｾｾＭｾｾｾＭｾｾＭ ....... DEPTH TO WATER LEVEL (m) ....................... . 

• . • • . • • • • . • • • • . . • • . . • . . • . • . . . • ｾ＠ ................................... DATE .... ＭｾｾＮｴＮＧ＿＿ｾＱＺﾰ＠ .. ＶＮｾ＠ . . ｬＮｾＡＮＷ＠ .. ................... . 

GEOLOGIC PROFILE 

DEPTH CLASSIFICATION 

m LEGEND SYMBOL 

1 ·0-11----1-----t 

2·0-

3·0-

4·0-

UJ 

ｾ＠
:E 
ｾ＠
(/) 

DESCRIPTION OF MATERIALS 

Brown medium to coarse 
grained sand and gravel with 
traces of oxidation. Loose, 
very moist, 10% cobbles and 
4% boulders, sub-angular 
to sub-rounded particles 
mostly of granitic origin 
though some phyllite, 
average ｾ＠ = 10 cm, maximum 4'/ 

1

\= 33 cm. Well graded. j 

Brown till: gravelly and 
sandy silt with some clay. 
Slight plasticity, well 
graded, angular to sub­
rounded particles. 
Average moisture, 8% 
cobbles and 2% boulders. 

END OF HOLE 

DISTRIBUTION OF TEST 

MATERIALS% TYPE 

ｾ＠
MOISTURE 

GRAVEL SAND "to CONTENT 

20 4.2. 60 80 

NOTE. Sur ace ｲｾｮＭｰｦ＠ ｾｴ＠

｣ｯｮｴｾ｣ｴ＠ be ween ｾｲ｡ｰ･＠ end 

till. 

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL t , : 3 SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT FIGURE 

fill2] ALLUVIUM 0()J,' HIGHLY WEATHERED ROCK 

>-
IC I-
o::r 

(!) 

:::Eiij.., 
ｾＺＡＧＺ＠ E 
:::E ｾ＠
-1- -)(-
cZ 
Ｚｉｾ＠

Em COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

(!] PLASTIC LIMIT 

8. LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

TEST PIT 

NQ ll7 

"' .... 
I/) 
Ill .... 
cc 
Ill 
::r .... 
0 

I 
I 



@montrea eng1neer1ng company, limited 

PROJECt: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT N9 ....... ｾ＠ .. ｦ＿ｾＮＶＩＺＭＮｑ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ........ ｾｾｾＩＮ＼ｽｾ＿Ｎｾ＠ ......................... DEPTH ( m) ..... ＭｾＺ＠ ＿Ｎｾ＠ ............................ . 
PURPOSE ........•.. ＿ｾＮｾｲＮ｣ＮＡＩ＠ .. f.c:Jr. S9A<; ｲＮｾｾｾＭ . ｱＮｧｧｲｾ｟ｧＭｳｩｾＮｾ＠ ........ DEPTH TO WATER LEVEL (m) .. ｾ＼＿＠ ｾ＠ .. ｾｾＭｾｾｾＮｾｾ＿＠ ...... . 

DATE October 7, 1977 . . . . .. .. . . .. . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................................ . 

GEOLOGIC PROFILE 
DISTRIBUTION OF 

MATERIALS °lo 

w 
DEPTH CLASSIFICATION ｾ＠

:Ii 
m LEGEND SYMBOL ｾ＠

1·0-

ｾＱＱ＠

2·0-

3·0-

4·0-

DESCRIPTION OF MATERIALS 

Oxidized layer: Brown sand 
and gravel. Traces of 
cobbles ｾ＠ 5% and boulders< 1% 

GRAVEL SAND ｾ＠

Brown medium to coarse ｧｲ｡ｩｮ･ｾ＠
sand and gravel. Well graded, 
moist, loose, sub-angular to 
sub-rounded particles mostly 
of granitic origin though 
some 30% phyllite chips. 
4% cobbles and< 1% boulders 
with an average ｾ＠ = 8 cm and 
a maximum ｾ•ＲＸ＠ cm. Traces 

'!\..of oxidation. ｾ＠

Brownish green till: 
gravelly and sandy silt with 
traces of clay. Low 
plasticity, well graded, 
average moisture, sub­
angular to sub-rounded 

particles. 5% cobbles and J 
1% boulders. 
1..-----------" 

END OF HOLE 

SOIL AND ROCK TYPES TEST TYPES 

ｾｔｏｐｓｏｉｌ＠ ｾ＠ SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

flli2] ALLUVIUM ;(}5,' HIGHLY WEATHERED ROCK 

Em COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

[!) PLASTIC LIMIT 

&, LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

TEST 

TYPE 

MOISTURE 

CONTENT °lo 
20 4.2. 60 80 

FIGURE 

> 
IC I-
0 l: 

Cl 
:I jjj ... 
:l J: E 
:I -
-1- -
)( -
cZ 
:I:) 

TEST PIT 

N9 118 
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e montrea eng1neer1ng company, limited 

PROJECT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT N9 ....... ｾＭ ＮＹｾＮｾｾＺＭＮｑ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION Backhoe DEPTH (m) 3 · 96 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...................................... . 

PURPOSE ....•.•.... ｾｾｾｾｾｾｾＭｾＮ＠ ｾＭｾｐｾａＮ＠ ｾＭｾＮ＠ ｐＮｾｾＺｲＮｾ＼［ｾ＠ ............. DEPTH TO WATER LEVEL fm) .. . ｾ＿ＮｾＮ＠ ＧＮＲＮｾｾｾＭｾｾｾＭｾ＠ .... . 
DATE October 7 1977 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .................. ·' ......................... . 

DEPTH 

m 

1·0-

2·0-

. 

3·0-

GEOLOGIC PROFILE 

CLASSIFICATION 

LEGEND SYMBOL 

w 
ｾ＠
ｾ＠
< 

"' 
DESCRIPTION OF MATERIALS 

Moss, organic material, black 
earth, leached light grey 

j\soil. J 
Brown silt and sand with 
traces of gravel, organic 

T material present, traces of/ 
cobbles ｾ＠ 3% and boulders ｾ＠

ｾＱＱ＠ 2%. 
ＭＭＭｾｾｾｾｾｾｾｾｾｾｾｾ｟ＮＮＮ＠

Brown till: gravelly silt and 
sand with traces of cobbles 
ｾ＠ 3%. Moist, well graded, 
sub-angular to sub-rounded 
particles, dense. Thin 
layers of medium grained sand 
from 0.55-0.64 and 0.82-0.88m 

Grey to ｯｬｩｶｾ＠ green till: 
Gravelly and clayey silt 

#2 with some sand. Well graded, 
compact to dense, moist, 
traces of oxidation up to a 
depth of 1.83 m, sub-angular 
to sub-rounded particles, 
4-5% cobbles and 1-2% 
boulders. One thin layer 
of brown medium grained 
sand from 1.40-1.52 m. 

END OF HOLE 

DISTRIBUTION OF 

MATERIALS °lo 

GRAVEL SAND ｾ＠

SOIL AND ROCK TYPES TEST TYPES 

ｾｔｏｐｓｏｉｌ＠ ｾ＠ SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｒｌﾷｾ＼＼Ｑ＠ ALLUVIUM •(1'r5,1 
HIGHLY WEATHERED ROCK 

mm COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

(!] PLASTIC LIMIT 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
a: ... 
o:i:: 

Cl 
:I w.., 
=>:.: E 

MOISTURE :I -
-1- -

CONTENT '° 
>C-
cZ 
::1=> 

20 4.Q_ 80 80 

FIGURE 

TEST PIT 

N9 119 
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PROJECT: ......... ｾＭｾＡＢＡＢＮＭＺｾｾＭｾｾＭ ｟ｱＡＢｾＮｾＮ＠ ｾＭｱｾｾｾＮ＠ ｙｅＧＮＱＺＱＮｴＮｾＡＢｾ＠ ........................................................... . 

PROJECT N9 ........ ｾ＠ .. ｦ＿ｾＮｾｾＺＭＮｑ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ....... ｾＭｾｾｾＭｾＧ＿ｾ＠ ........................... DEPTH ( m) .... !.·. f?? .............................. . 

PURPOSE ......•.•.. ｾｹＺｱＮｾｾｃＡＭｾＮｴ［Ｎ＠ ＿Ｎｴ［ｐｾＮｾＮ＠ ｾＭｾＮ＠ ｐＮｾＣＮｱｾｽ＼［＠ ............. DEPTH TO WATER LEVEL (m) .. ｾ＿Ｎｴ＠ .. ＭＺＱｾＮｾｾｾＧＺＧｾｾ＠ ..... . 

. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DATE ......•.. ｑｾＮｴＮｱｾｾＮｾＮ＠ _7_. •• ｾＮＹＮ＿＿＠ ................. . 

GEOLOGIC PROFILE 
DISTRIBUTION OF 

MATERIALS °lo 
TEST 

TYPE 
i'i I- (/) 
Q :i:: .... 

CJ (/) 

ｾｾＭＮＮｾｾｾｾｾｾＮＭＭＭｷＮＮＮＮＭＭＭｾｾｾｾｾｾｾｾｾｾｾｾｾｾＭＫｾｾＭＮＭｾｾＭＭＮｾｾｾＭＮｩｾＭｍＭＰＭｉｓ｟ｔ｟ｕ｟ｒ｟ｅｾｾ＠ ｩｾｾ＠ ｾｾ｡Ｚ＠ I 
DEPTH CLASSIFICATION ｾ＠ -

ｾ＠ DESCRIPTION OF MATERIALS GRAVEL SAND y CONTENT °lo ｾｾ＠ -
m LEGEND SYMBOL ｾ＠ 20 4..2. 60 80 :I :::> b 

1·0-

2·0-

3·0-

Moss, organic material, black 
earth. 

Brown to olive green till: 
Gravelly and sandy silt with 
some clay. The clay content 
is variable for plasticity 
soars from low to high. 
Well graded, sub-angular to 
sub-rounded particles. 
Traces of oxidation through­
out, black organic material 
up to a depth of 1.22 m. 
Very moist, thin layers of 
brown saturated medium 
grained sand with some 
gravel ｾ＠ 5 cm thick noted. 
5% cobbles and 3% boulders. 

ﾷｾ＠ Grey till: Gravelly clay 
1'1 and silt with some sand. 

ｾｾｾＫＭｾｾｾｾＡ｜ｈｩｧｨｬｹ＠ plastic. ｾ＠

4·0-
END OF HOLE 

_ J 

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL t , « j SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

RLX::I ALLUVIUM •(}],' HIGHLY WEATHERED ROCK 

[ill] COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

(!] PLASTIC LIMIT 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

FIGURE 

TEST PIT 
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PROJECT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT N9 .•..... J.<Mi .. ＹｾＮｱｾＺＭＮｑ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ...... ｾｾＮＧＺｾｾＮｾｾ＠ ................•......•.... DEPTH ( m) ...... ｾＺ＠ ＿Ｎｾ＠ ............................ . 
PURPOSE ....••..•.• ｾｾｱｲＮｾｉＺｩ＠ .. t:Qr .. ＼［ＹＮｴ［＼［ＺｲＮｾｴｾＮ＠ ｟ｱＮｧｧｲｾＮｧ＿ＮｴＮｾ＠ ........ DEPTH TO WATER LEVEL (m) .. . ｾ＿ＮｾＮ＠ ＺＳＭＮｃＺｾｾＮｾ＿ｾＮｾ＠ .... . 

DATE October 8, 1977 . . . . .. .. . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................................ . 

GEOLOGIC PROFILE 
DISTRIBUTION OF TEST > 

MATERIALS °lo TYPE :!i ｾ＠
" 

w 
DEPTH CLASSIFICATION ｾ＠

ＱＭＭｾＭＭＭＮＮＭｾｾｾｾｾＭＭＬＮＭＭＮＮＮＮＮＭｾｾｾｾｾｾｾｾｾｾｾｾｾｾＭＫｾｾＭＭＭＮＮＭｾｾＭＭＮＮｾｾＭＭＮｬｾｾｾｾｾＭＭＭｬ＠ ｾｷｍ＠
MOISTURE i !: ｾ＠

m 
ＢＭＭＭＭＭＭＭｾ＠ ｾ＠

LEGEND SYMBOL c 
rJ) 

GRAVEL SAND y CONTENT °lo ii -
20 4!l 60 80 

DESCRIPTION OF MATERIALS 

1·0-1 

.. 

3·0-

4·0-

Moss, organic material, 
leached light grey soil. 

Brown silt and sand with j 
some gravel. 
ｾＭＭ｟｟｟ＮＮＮｊ＠

Oxidized layer: Reddish 
brown medium to coarse 
grained sand and gravel. 12% 
cobbles and 2% boulders, dry, 
well graded, loose, roots 
up to a depth of 1.59 m • 

Light brown uniform silty 
sand with traces of gravel. 
1% cobbles and boulders< 1%. 
Average moisture, compact, 
sandy partings, thinly 
layered z 1 nun. Bed of 
reddish brown medium 
grained oxidized sand 
with traces of gravel from 
2.44-2.71. Some layers of 
uniform grey clayey silt 
noted due to good 

.J.. plasticity. 

END OF HOLE 

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL t : j SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

t:n/J ALLUVIUM ;()3,' HIGHLY WEATHERED ROCK [!) PLASTIC LIMIT 

Em COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

FIGURE 

TEST PIT 

N9 121 
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PRoJECt: ......... ｬ＼ＮｾＺｮＭＮＭＺ＼［ＺＡＧｉＮｾｾＭ ＮｇｲＡＭＱＮｾＮ＠ J.C!:!.P..t;. ｙＮｾｲＺｩＮｾＮＴｲｾ＠ ........................................................... . 

PROJECT N9 ....... MJ1 . . ｑｩｦｾｊＺＭＮｑ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ..... ＭｾｾｾｾｬＺｴ＼＿ｾ＠ ............................ DEPTH (m) ........ ｾＮﾷＮ＿Ａ＠ .......................... . 

PURPOSE ....•.•.... ｾｾｾｾＮｃＺｬＺｴ＠ .. ｾｦＺ＿ｴ＠ Ｎｾ＿ＮｾｾｾＮｅＧＮｾｾＭ Ｎ＼ＺＱｾＮＸｾｾＮＸ＼ＺＱｾＮｾ＠ ........ DEPTH TO WATER LEVEL (m) ... ｾ＿ｾ＠ .. ＧＺＱｾＮｾｾｾ｟ＧＭＺＧｾｾＭＬ＠ ... . 

. . . • . . . . • . • . . . . . • . . . . . . . . • . . . . · .................................... DATE ....... ｑｾＮｾＹｐＮｅ［ｲＮ＠ ＭｾＩＮ＠ Ｍｾ＠ ｾ＿＠ .7. .................. . 

DISTRIBUTION OF TEST > 

MATERIALS % TYPE ｾ＠ｾ＠
CJ 

GEOLOGIC PROFILE 
ｲＮＭｾｾｾｾｾｾｾｾＮＭＭＮＮＮＮＮＭｾｾｾｾｾｾｾｾｾｾｾｾｾｾＭＫｾｾｾｾｾＭＭＮｾｾＭＮＮｩＭＭＭｾｾｾｾＭＭＭＭ ｾｾｍ＠

MOISTURE ｾｾ＠ ! 
DEPTH CLASSIFICATION ｾ＠

ｾ＠ GRAVEL SAND y CONTENT °lo ii -
20 40 60 80 m LEGEND SYMBOL ｾ＠

DESCRIPTION OF MATERIALS 

1·0- m 
ｾｦｬ＠

' 

2·0-

" 
112 

3·0-

' 

113 

4·0-

Moss, organic material, 
leached light grey soil, 
black earth. } 

Reddish brown to brown 

medium grained sand with so'l 
gravel and traces of cobbles 
<1%. Oxidation in traces. 

Oxidized layer: Reddish brown 
to brown sandy gravel. 12% 
cobbles and 1% boulders. 
Loose, low water content, 
well graded. Sub-angular to 

sub-rounded particles, truly 
oxidized up to 1.01 m, roots 
attain a depth of 0.91 m. 

Brown medium and fine grained 
uniform sand with traces of 
gravel. Compact, 
interbands of coarser grained 
sand with traces of gravel 
(3 to 15 cm thickness). The 
gravel is essentially found 
in the coarser beds. 

Fine uniform silty sand with 
traces of gravel. Compact 
material. 

END OF HOLE 

63.6 34.5 1.9 ｾ＠

2.1 92.9 5.0 ｾ＠

0.2 66.8 33 0 

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL ｾ＠ , : j SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

tlli2] ALLUVIUM ｾ＠ HIGHLY WEATHERED ROCK 

a COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

E) PLASTIC LIMIT 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

FIGURE 

TEST PIT 
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PROJECT: Kerr - CNRL Grum Joint Venture .......................................................................................................... 

PROJECT N9 .. ＭｾＮ＠ ＿Ｎｾ＿＿ＮＭＺｾ＠ ...................................... APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION .. ｾＭｾｾｾＭｾ＼＿ｾ＠ ................................ DEPTH ( m) ..... ＭｾＺ＠ ｾＭｾ＠ ............................ . 

PURPOSE .. ＭｾｾＡＱＮｲＺ＼［Ｚｾ＠ .. ｾ＿ＮｲＺＮ＠ ｾＭｾＱＺＱｾＮｲＺｾｾＮＧＺＮ＠ ｾＦｳＺｲＮ＼ＺｳｾｾｾＭ ................ DEPTH TO WATER LEVEL (m). ＭｾｾｾﾷＮ＠ ａ｣ＺｾＮｾｾｹｾｱＧ＠ .... . 

• • . • . . • • • • • . • • . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . • . . . • DATE ..... ＹｾＮｴ［＠ ｾＮＭｾｉ＠ ?.Z .. .......................... . 

DEPTH 

m 

DISTRIBUTION OF 
GEOLOGIC PROFILE MATERIALS% 

Lii 
CLASSIFICATION ｾ＠

ｾ＠

LEGEND SYMBOL ..: 
I/) 

DESCRIPTION OF MATERIALS 

Moss, organic material,black 
ｾ｡ｲｴｨＬｬ･｡｣ｨ･､＠ light grey soil/ 

GRAVEL 

Oxidized layer: Reddish brown 
medium grained sand with traces 

SAND ｾ＠

ｾＭＭｦＭＭＭＭＭＫＷＭＮｾｲＭＱＮ｛｜ｯｦ＠ grave 1. J 

1·0-1 

Brown fine and medium grained 
sand with traces of gravel 
interbanded with layers of 
brown medium to coarse grained 
sand with some gravel and 
traces of cobbles ｾ＠ 1%. 

Thin layers of reddish-brown 
oxidized sand notably from 
0.82-0.88 m and 1.49-1.55 m. 
Traces of cobbles = 1% in ＱＮＴｾ＠

TEST 
> 

TYPE 
a: .... 
o:r: 

CJ 
2i.., 
:::> E 

MOISTURE 2 -
［｣ｾ＠ -

CONTENT °lo "z 2 :::> 
20 40 60 80 

#1 -l.55m layer. Coarse beds 4.9 
notably from 1.83-2.87 m. 

91.4 3. 7 ｾ＠

3·0-

ｉｾ＠

4·0-

Loose to compact, average 
moisture, more or less ｵｮｩｦｯｲｾＬ＠
roots attain a depth of 1.43 rq. 

End of hole. 

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL f2;J SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｾ＠ ALLUVIUM ;(_;'!],' HIGHLY WEATHERED ROCK 

em COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

G) PLASTIC LIMIT 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

FIGURE 

TEST PIT 

N9 
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PROJECT: ......... ｋｾｲＺｲＮＭＺｾｾＭｾＱＭ .. ｇｲｾｾＭ ＺｊＮｱｾｧｴ［Ｎ＠ ｙｾｾＮｴＮｬｦｦｾ＠ ........................................................... . 

PROJECT N9 ....... ｾＭ ＮＹｾ｟ｱｊＺＭＮｑ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION Backhoe DEPTH (m) 2. 84 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...................................... . 

PURPOSE, .......... ｾｧｾＺｲＮｇｉＺｩ＠ .. ｾｷﾷＮ＠ Ｌ｣［ＮＹＮｲｧＺＺｲｧｴｾ＠ .. ＿ｧｧｲＮｾｧ＿Ｎｴ［ｾ＠ ........ DEPTH TO WATER LEVEL fm) ... ｾ＿ＮｾＮ＠ ｾｾｾＭｾｾｙＮｾｾ＠ .... : 

..........•.•............•........................................ DATE ........• ｑ｣ＺＺＮｴＮ＼＿Ｑ＾ｾｩ［Ｎ＠ ｾＭＧﾷＮ＠ ｾＭｾ＿＿｟＠ ................ . 

DISTRIBUTION OF 
GEOLOGIC PROFILE MATERIALS% 

w 
DEPTH CLASSIFICATION ｾ＠

:E 
m LEGEND SYMBOL ｾ＠

1·0-

2·0-

3·0-

4·0--1 

DESCRIPTION OF MATERIALS 

Moss, organic material, 
leached light grey soil. 

Oxidized layer: Reddish 
brown gravelly sand with 
traces of cobbles ｾ＠ 2%. 

Brown till with greenish 
overtones: Gravelly and 
sandy silt. Well graded, 
dense, average water content, 
sub-angular to sub-rounded 
particles. 4% cobbles and 
2% boulders, average c:p 
= 10 cm, maximum ｾ＠ = 30 cm. 

Bedrock: 

Grey quartz sericite I 
phyllite, fine grained, 
platy, tender, silvery 
sheen on cleavage planes. 

END OF HOLE 

GRAVEL 

SOIL AND ROCK TYPES TEST TYPES 

SAND ｾ＠

ｾ＠ TOPSOIL [21j SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

t?\/: ｾＺｬ＠ ALLUVIUM ｾ＠ HIGHLY WEATHERED ROCK [!) PLASTIC LIMIT 

ｾｾ］ｲｾＺｲｊ＠ COLLUVIUM ｾ＠ COMPLETELY WEATHERED A LIQUID LIMIT 

ROCK (RESIDUAL SOIL) 
)( OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
a: .... 
05 
ｾｵＺ［ＮＮＬ＠

::i J: E 
MOISTURE ｾ＠ -

;(!:::: -
CONTENT °to cZ 

ｾＺＺｉ＠

20 40 60 80 

FIGURE 

TEST PIT 
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PROJECT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT N9 ....... ｾＭ ＮＹｾＮｾｾＺＭＮｑ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION •.... ｾＧＺＱＮｃＺｾｬＺｾｾ＠ ............................. DEPTH ( m) ..... ) : Ｍｾｾ＠ ............................ . 

PURPOSE ........•.. ＿ＮｾｾｲＮｾｑＮ＠ .. ｾ＼＿ＡＢＮ＠ ｓＹＮＡＱ＼［ＧＮＡＢＮｾｴｾ＠ .. ＿ＦｧｲｾＮＸ＿ＮｴＮｾ＠ ........ DEPTH TO WATER LEVEL (m) ... ｾＭｾｾ＠ .. ＸＺ｣［ＺｨｾｾｙＮｾＹ＠ .... . 

• • . • . • • • • . . . • • . . . . . . . . . • . • . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . • . . . . DATE ....••• ｾ＼［ｾＮｑｑｾＮｲＺＮ＠ 9 .•.. ｾＮｑｚ＿Ｎ＠ ................. . 

GEOLOGIC PROFILE 
DISTRIBUTION OF TEST > 

MATERIALS % TYPE ｾｾ＠
ｾｾＭＭＮＭｾｾｾｾｾＭＭＭＭＮｾＭｲＭｾｾｾｾｾｾｾｾｾｾｾｾｾｾＭＫｾｾＢＢＢｔＢＢｾｾＭｲｾｾＭＪｾｾｾｾｾｾＲｷｍ＠

DEPTH CLASSIFICATION ｾ＠ ｾ＠ MOISTURE f ｾ＠ ｾ＠
ｾ＠ DESCRIPTION OF MATERIALS GRAVEL SAND y CONTENT °lo i ｾ＠ -

m LEGEND SYMBOL en 20 40_ 60 eo 

1·0-

2·0-

3·0--1 

4·0-

Moss, organic material, 
leached light grey soil. 

Oxidized layer: Reddish 

brown sand with some silt I 
and traces of gravel. 
Cobbles ｾ＠ 2%. 
L------

Medium to fine grained sand 
with traces to some gravel. 
Reddish brown to brown, 
well oxidized, low water 
content, compact. 

Olive green till: Gravelly 
silt, passes from sandy to 
clayey with depth. Well 
graded, platy appearance, 
dense, sub-angular to sub­
rounded particles, moist, 
variable plasticity. 
Cobbles ｾ＠ 4%, boulders ｾ＠ 2% 
with a maximum <P = 28 cm. 
Roots attain a depth of 
1. 71 m. 

END OF HOLE 

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL ES] SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｋｾＺｾﾷｸＺＺｴ＠ ALLUVIUM •'<"',.:,' HIGHLY WEATHERED ROCK 

[ill] COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

0 PLASTIC LIMIT 

& LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

FIGURE 

TEST PIT 

NQ 125 

"' ..... 

"' Ill 
..... 
er: 
Ill 
%: 

b 



@montrea eng1neer1ng company, limited 

Kerr-CNRL Grum Joint Venture PROJECT: ............................................................................ ·· · · · · · .... · ...... · .. · · ..... . 

PROJECT N9 ........ ＭｾＮ＠ ＿Ｎｾ＿＿ＮＭＺｾ＠ ................................ APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ....... ｾｾｃＺｾｨ＼＿ｾ＠ ........................... DEPTH(m) ..... ＿ｾ＿Ｎｾ＠ ............................ . 

PURPOSE ..... ＭｾｾＭｾＱＺﾰｾｾＮ＠ ｾＭｾＱＺﾰ＠ .. ＧＺ＼＿＿ＮＧＺｾｾＭｾｾＭ ＭｾｾＡｓＮＱＺｾＡｓＮｾｾｾＭ ............. DEPTH TO WATER LEVEL fml. ｾ＼＿ｾＮ＠ ＭｾｾｾｾｾｾｾｾＭ ..... . 

. . . . . . . . • . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DATE ......... ｑｾ＠ ｾＮｾＱ＿ｾＮｲＺＮ＠ ｾＭＧﾷＮ＠ ｾＮＹＮＷ｟＠ ? ................. . 

GEOLOGIC PROFILE 

w 
DEPTH CLASSIFICATION ｾ＠

DESCRIPTION OF MATERIALS ｾ＠

m LEGEND SYMBOL ｾ＠

1·0-

2·0-

3·0-

4·0-

Moss, organic material, 

l\'--1-e_a_c_h_e_d_w_h_i_· t_e_s_o_i_· l_. ___ ____,/ 

Brownish red sand with some 

T
i\.silt and some gravel. 

Brown gravelly sand with 

ｾｬ＠ traces of ｣ｯ｢｢ｬ･ｳｾ＠ 1%. 

/ 

112 

Compact, low water content, 
maximum ｾ＠ = 15 cm, sub­
angular to sub-rounded 
particles. Roots attain 
depth of 1.07 m. 

Medium to coarse grained 
brown sand and gravel. 20% 
cobbles and 8% boulders, 
sub-angular to sub-rounded 
particles mostly of granitic 
origin, well graded, low 
water content, loose. 
Average ｾ＠ = 10 cm, maximum 
ｾ＠ = 30 cm. Traces of 

oxidation throughout. 

END OF HOLE 

DISTRIBUTION OF 

MATERIALS% 

GRAVEL 

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL CISJ SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

l;:D/::1 ALLUVIUM ;'(}J,' HIGHLY WEATHERED ROCK 

[filE COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

[!) PLASTIC LIMIT 

A LIQUID LIMIT 

>C OPTIMUM MOISTURE CONTENT 

TEST 

TYPE 

FIGURE 

TEST PIT 

NQ 126 
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@montrea eng1neenng company, limited 

PROJECT: ....•.... ｋ･ＺｲｲＮＭＺＹｾＮｩﾵＬ＠ .. ｇｲｾｉｉＩＮＮ＠ ＺＱＮｑｾｲｩＮｴＺ［Ｎ＠ ｙＮｾｩＺｩｾＮｾｲｾ＠ ........................................................... . 

PROJECT N9 ..•.•.. J9W . . ｑｊＮｦｾｾＺＭＮｑ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION •..... ｾ＿ＮＧＺｾｾＭｾｾ＠ ............................ DEPTH ( m) ....... ｾＺ＠ Ｎｾｾ＠ ........................... . 

PURPOSE ....••••..• ＿ｾｾＡＭＢＢＮｾＱＺ＠ .. ｾ＠ <?F. Ｎ＼［ｾｐ＼［ＺＡＭＢＢＮ･ＺｾｾＭＮ＠ ｃ［ｬｧ｟ｧｲｾ｟ｧ＿Ａ］Ｎｅ［＠ ........ DEPTH TO WATER LEVEL (m) .... ｾＮｾｾ＠ .. ｾ｣ＺＺｉＭＱＮｾｾｹｾｾＭＮ［＠ . 
• • . • . • • • • • . • • . . . • . . . • . . • • • • . . • • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . DATE .•..••.•• ｑ＼［ＺＡ］Ｎｃ＿ｬ＿ｾＮｾＮ＠ ｾＮＧＮＮ＠ ｾＮＹＩＷ＠ ................. . 

GEOLOGIC PROFILE 

w 
DEPTH CLASSIFICATION ｾ＠

.__--.....----I :I: 

m LEGEND SYMBOL ｾ＠

1·0-

2·0-

3·0-

4·0-

DESCRIPTION OF MATERIALS 

Moss, organic material, 
leached light grey soil, 
black earth. 

Greenish grey sandy and 
gravelly silt. 

Oxidized layer: Reddish 
brown sand and gravel. 
Cobbles'!: 5%. 

Olive green till: Gravelly 
and sandy silt with some 
clay. Well graded, high 
water content, variable 
plasticity, platy 
appearance, sub-angular to 
sub-rounded particles. 5% 
cobbles and 2% boulders with 
a maximum f = 61 cm. 

END OF HOLE 

DISTRIBUTION OF 

MATERIALS% 

GRAVEL SAND ｾ＠

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL [SJ SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

RL·Jj ALLUVIUM ;'(_.;3,' HIGHLY WEATHERED ROCK [!] PLASTIC LIMIT 

ｴｩＺｦｦｾＺｊ＠ COLLUVIUM ｾ＠ COMPLETELY WEATHERED A LIQUID LIMIT 

ROCK (RESIDUAL SOIL) 
)( OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
｡Ｚｾ＠

o:i: 
Cl 

:IE;;;.., 
:::>31: E 

MOISTURE :IE -
Ｍｾ＠ -

CONTENT °lo ><-
cZ 

20 40 60 80 
:::i;=> 

FIGURE 

TEST PIT 

N9 127 
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PAOJECT: ｾＭｾＱＺＢｾＺＭＺｱｾｾｾＭ ｾＱＺＢｾｾＮ＠ ｾ＿Ｎｾ＿ＮｾＮ＠ ｙｾｩＺＺｩｾｾｩＺｾ＠ .................................................................... . 

PROJECT N9 ..•. ｾ＠ .. ＿ｾＮｾｾＺＭＮｱ＠ ..................................... APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ..... ＭｾｾｾＭｾｾｾＮｾ＠ ............................ DEPTH (m) ...... ＩＺＮｾｾＭ .......................... . 

PURPOSE .. ｾｾＭｾｾｾＭｾ＠ ｊＮｾｾ＠ .. ｾ＼＿ｾｃＺｾｾｾｾＭ Ｎｾｓｾｾｾｧｾｾｾ＠ ................. DEPTH TO WATER LEVEL (m) ... ＭｾｾＭｾＮ＠ ａｾｬﾰｬＮｩＬﾢｙＮｾＴ＠ .... . 

. . . . . . . . • . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DATE ..... Qc; t: .•.. 9 J. 7. 7 .• ............................ . 

DISTRIBUTION OF 
GEOLOGIC PROFILE MATERIALS% 

DEPTH CLASSIFICATION ｾ＠
ｾ＠

m LEGEND SYMBOL ｾ＠

1·0-i 

-11"-

2·0-i 

Ill 

3·0-

_..j{_ 

4·0-

DESCRIPTION OF MATERIALS 

Moss, organic material, 
\leached light grey soil. / 

Oxidized layer: 
sand and gravel. 

Rusty brown 
Cobbles "=5%• 

GRAVEL 

Brown medium to coarse ｧｲ｡ｩｮ･ｾ＠
sand & gravel. Cobbles = 5% 
with an average ｾ＠ of 8 cm & 
a maximum ｾ＠ = 15 cm. Well 
graded, loose, average 
moisture, sub-angular to sub-
rounded particles mostly 42.4 
igneous though a good percen-
tage of phyllitic chips =30%. 
Traces of oxidation through-
out. 

End of hole. 

TEST TYPES 

SAND ｾ＠

55.0 2.6 ｾ＠

SOIL AND ROCK TYPES 

ｾ＠ TOPSOIL ES] SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｾ［ｾｾﾷｩｻＺｪ＠ ALLUVIUM m 
Em COLLUVIUM ｾ＠

HIGHLY WEATHERED ROCK 

COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

[!) PLASTIC LIMIT 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
llC I- fll 
o:c I-

Cl fll 
2iij.., "' :J :I: E I-

MOISTURE 2 - llC 
-1- - "' CONTENT °lo 
)(- :c cZ I-2:J 0 

20 4!l 60 80 

FIGURE 

TEST PIT 

N9 128 
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PROJECT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT N9 ....... ｾ＠ .. ＹｾＮｾｾＺＢＮｱ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ......... ｾ＿ＮｃＺｾｾｾｾ＠ ......................... DEPTH ( m) ....... ｾ＠ .• Ｉｾ＠ ........................... . 

PURPOSE ........... ＿ＮｾｾｾＮｃＺｬＩＮｊｃ＿Ａ＠ .. ｃＺＺ＿ｾ＼［ｴｾｾｾ＠ .. ＼［ｬｧＬｧ［ＭｾＮＸＭＺＱｾＮｾ＠ ........ DEPTH TO WATER LEVEL fm) .. ｾ＿ＮｾＮ＠ ＿ＮｃＺｾｾＮｾｹｾ｟ｱ＠ ..... ; 

.........................••....................................... DATE ...... ＹＮｃＺｾ＿ＮｾｾＧＡＧＮﾰ＠ . . ｾＹＮ•＠ .. ｾＮｾｺ＿＠ .................. . 

DEPTH 

m 

2·0-

3·0-

4·0-

GEOLOGIC PROFILE 

w 
CLASSIFICATION ｾ＠

::E 
LEGEND SYMBOL 

4( 

VI 

DESCRIPTION OF MATERIALS 

Moss, organic material 
leached light grey soil. 

Oxidized layer: Reddish 
brown to brown gravelly 
sand with traces of 
cobbles -:::: 3%. 

Brown medium to coarse 
grained sand and gravel. 
Loose, well graded, low 
water content. 10% cobbles 
and< 1% boulders with an 
average ｾ＠ = 10 cm and a 
maximum tp= 23 cm. Sub­
angular to sub-rounded 
particles mostly of igneous 
origin. Traces of oxidation 
throughout. Roots attain a 
depth of 3.05 m. Cobbles 
essentially concentrated 
as of 1.37 m depth. 

END OF HOLE 

DISTRIBUTION OF 

MATERIALS% 

GRAVEL SAND ｾ＠

SOIL ANO ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL [ZJ SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｴ［｜ｾＯ＠ H ALLUVIUM -.( .... ;,• HIGHLY WEATHERED ROCK 

m COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

[!) PLASTIC LIMIT 

A LIQUID LIMIT 

>C OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
llC I-
Q :c 

Cl 

:Ii" :J E 
MOISTURE :I -

-1- -

CONTENT °lo ><-cZ 
:I:;) 

20 ﾷｾ＠ 60 80 

FIGURE 

TEST PIT 
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PROJECT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT NQ ..•.... ｾ＠ .. ｾｾＮｾｾＭＺＭＭＮｱ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ........ ｾｾ＼［Ｚｬ＼ｨ＼＿ｾ＠ .......................... DEPTH (m) ........ ＿ＮﾷＮｾｾ＠ .......................... , 

PURPOSE ......•.... ｾｾＮｾｾｾＮＡＩＮ＠ .. ｾ＼＿ｾＮ＠ Ｌ＼［Ｚ｣［＾ｾｃＺｴｅＺｾｾＮ＠ Ｌ＼［ｬｧＬｧｊ［ｾＮＸ＼［ＱｾＮｅ＿＠ ........ DEPTH TO WATER LEVEL (m) .. ｾ＼＿ｾ＠ .. ｃ［ｬｾＮｾｾｾＭｾｅＡＡｾ＠ ..... . 

. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DATE: ....... ｯｾＮｴ［ｑｐＮｾＫ＠ .. ｾｯ＠ .... +9?.? ................. . 

GEOLOGIC PROFILE 
DISTRIBUTION OF 

MATERIALS% 

w 
DEPTH CLASSIFICATION ｾ＠

:IE 
m LEGEND SYMBOL ;A 

1·0-

2·0-

Ill 

3·0-

DESCRIPTION OF MATERIALS 

Moss, organic material, 
leached li_&ht ｟ｧ｟ｲｾ＠ soil. 

Oxidized layer: Reddish brown 
to brown sand and gravel. 
Cobbles ｾ＠ 8% and boulders = 
1%. Well graded, loose, 
low water content. 

Brown medium and coarse 
grained sand and gravel. 
Cobbles= 15% and boulders< 
1% with an average ｾ＠ = 10 cm 
and a ｭ｡ｸｩｭｵｭｾ＠ = 33 cm. Well 
graded, loose, low water 
content, sub-angular to 
sub-rounded particles mostly 
of granitic origin. Traces 
of oxidation and rust. % 
of cobbles and boulders 

I.Ji. augments at 1.83 m. .J 
ｾｾｾｾｾｾｾｾｾｾｾｾｾｾＮＮＮｊ＠

END OF HOLE 
4·0-

GRAVEL 

52.9 

SOIL AND ROCK TYPES TEST TYPES 

SAND ｾ＠

43.6 3.5 ｾ＠

ｾｔｏｐｓｏｉｌ＠ ｾ＠ SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｾ＠ ALLUVIUM ;(_;'iJ,' HIGHLY WEATHERED ROCK 

mm COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

G] PLASTIC LIMIT 

A LIQUID LIMIT 

>C OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
｡Ｚｾ＠
c:c 
ｾ＠

2iij.., 
ＺＺ＾ｾ＠ E 

MOISTURE 2 -
Ｍｾ＠ -

CONTENT °lo ><-cZ 
2=> 

20 40 60 80 

FIGURE 

TEST PIT 
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PROJECT: ....•.... ｋｾｲｲＮＭＺＭＹｾＮｩﾵＮＮ＠ .. ｇｲ＿ｊＮｾＮ＠ :I.C!tnt;. ｙｾＧＹＭＮｴＮＱＮｊＮｲｾ＠ ........................................................... . 

PROJECT N9 ••..... ｾＭ .9UiJ:-.Q ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ...... ｾＧＮﾰＱＮｃＺＱＮ＼ｾＮｾｾＭ ........................... DEPTH (m) ..... Ｍｾ＠ ｾ＠ P ........................ , ... . 
PURPOSE •....••••.• ｾＮｾ＼ＱＭｲＮｾｉＺｩＮ＠ JQr .. ｃｐＮＧｑｃ［ｴＢＮｾｴｾＮ＠ ｟［［ｩｧｧｮｾＮｧ［［ｩＮｴＬｾ＠ ........ DEPTH TO WATER LEVEL (m) •. ｾ＿Ｎｴ＠ .. ＱＺＱｾＮｾｾｾＭｾｾｾ＠ ...... . 

• • • . • . . • • . . . • • . . • . . . • . . • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DATE .•....••• ｑｃＺＺＮｴＮｾｾｾＭｾＮ＠ ｾＭｱ＿＠ .. ｬＮｾ＿Ｌｾ＠ ............... . 

GEOLOGIC PROFILE 
DISTRIBUTION OF 

MATERIALS% 

DEPTH CLASSIFICATION 

m LEGEND SYMBOL 

1·0-

w 
ｾ＠
ｾ＠
c 
I/) 

DESCRIPTION OF MATERIALS 

Moss, organic material, 
leached light grey soil. 

Brown till: Gravelly sand 
and silt with 2% cobbles 
and '"'1% boulders. Roots and 
black organic material 
prominent. Well graded, 
compact to dense, average 
moisture, sub-angular to 
sub-rounded particles with 
a maximum f = 28 cm. Pockets J 

ＩＭｾｾＭＫＭｾｾｾｾｾｾｬｬＢＧＢｬｩｬ｜ｯｦ＠ _gravelly sand noted. J, 

Horizon of black organic J 
material and reddish brown 

2·0-

3·0-

4·0-

organic silt, with some 
lsand and some gravel. 

Brown medium to coarse 
grained sand and gravel. 
Well graded, loose, average 
moisture. Sub-angular to 
sub-rounded particles 
mostly of granitic 
origin. Cobbles ｾ＠ 5% and 
boulders ｾ＠ 5%, with an 

average cp = 13 cm and a J 
maximum ｾ＠ = 46 cm. Traces 
of oxidation, roots attain 

la depth of 1.83 m. 

END OF HOLE 

GRAVEL 

SOIL AND ROCK TYPES TEST TYPES 

SAND ｾ＠

ｾ＠ TOPSOIL Eill SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｾ＠ ALLUVIUM ;'()_:,' HIGHLY WEATHERED ROCK 

ram COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

GJ PLASTIC LIMIT 

A LIQUID LIMIT 

X OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
CZ: I-
ox 

CJ 

ＺＺｅｾＮＮＬ＠
:::> E 

MOISTURE ::E -
-1- -

CONTENT °lo )( -
"z 
:1=> 

20 40 60 80 

FIGURE 

TEST PIT 

N9 131 
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@montrea eng1neer1ng company, limited 

PROJECT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT N9 •...... ｾ＠ .. ｾｾＮｾｾＭＺＭＭＮｱ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ..... ｾ＼ＺＱｾＮｾｬＺｩｾＮｾ＠ ............................. DEPTH (m) ..... ): ＿Ｎｾ＠ ............................ . 

PURPOSE •.......... ＿ｾＮｾｾＮ｣ＮｴＺ＠ . . ｾ＼＿ｲ＠ .. ｜ＧＮ＿ＮＱＧＮ＼ＺＺｲＮｾｾｾＭ ｟Ｇ［ｬｧＮｧｾｾＮＸＧＺＱＮｴＮｾ＠ ........ DEPTH TO WATER LEVEL (m) .. ＭｾｾＮｾＮ＠ ｾＮｃＺｾＮｩＮｾｙＮ･Ｎｾ＠ .... . 

. • • . . . . • • . . . . • • • . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . DATE .•...•• qc; ｾｐＮｊ＿ｾＮｲＺ＠ . ｾＮｱ＠ ｾＮ＠ f..Q??. ................ . 

GEOLOGIC PROFILE 
DISTRIBUTION OF 

MATERIALS% 

w 
DEPTH CLASSIFICATION ｾ＠

DESCRIPTION OF MATERIALS 
m LEGEND SYMBOL 

1·0-

3·0-

4·0-1 

ｾ＠
c 
fl) 

Moss, organic material, 
leached li_ght _grey_ soil. 

Oxidized layer: Reddish 
brown to brown sand and 
gravel. Cobbles ｾ＠ 20% and 
boulders ｾ＠ 2% with a 
maximum ｾ＠ = 33 cm. Well 
graded, loose, sub-angular 
to sub-rounded particles, 

171 [\.low water content. / 

Brown medium to coarse 
grained sand and gravel. 
Cobbles = 10% and boulders 
ｾ＠ 1% with an average Cf>= 

10 cm and a maximum <P = 33cm. 
Well graded, low water 

#l content, compact, sub­
angular to sub-rounded 
particles mostly of granitic 
origin. Traces of oxidation 
and rust,roots attain a 
depth of 1.92 m. 

END OF HOLE 

GRAVEL 

SOIL AND ROCK TYPES TEST TYPES 

SAND ｾ＠

ｾｔｏｐｓｏｉｌ＠ ｾ＠ SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｒｦｲｾｾＺｪ＠ ALLUVIUM •< ..... ｾﾷ＠ HIGHLY WEATHERED ROCK 

film COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

[!) PLASTIC LIMIT 

& LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
CCI-
o:i: 

Cl 
ｾｩｩｩＮＮＬ＠
ＺＺＺＺ＾ｾ＠ E 

MOISTURE ｾ＠ -
-1- -

CONTENT °lo ><-
-i;Z 
ｾＺＺＺＺ＾＠

20 40 60 80 

FIGURE 

TEST PIT 
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@montrea en91neer1ng company, limited 

PROJECT: ....•.... ｋｾｲＺｲＺＭＺＹｎｉﾵＮＮ＠ .. ｇｲｾｾＭ ｾｱｾｧｴ［ＺＮ＠ ｾｾｾＮｴＮｾｲｾ＠ .......................................................... . 

PROJECT N9 ........ ｾＮ＠ ｻ＾［ｴＮＮｦ＿ｊｾＮｑ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ....... ｾ＿Ｎ＼ＺｾＡﾰＱＮｾｾ＠ ........................... DEPTH (m) ...... ｾＺ＠ ＿Ｎｾ＠ ............................ . 

PURPOSE .....•..... ｾＮ･Ｚ＼ＺＱｾＮｃＺｾ＠ .. ｾ＼＿ｾ＠ .. ｃＺＺｾｐｾＺＱＧＮＺｾｾｾ＠ .. ＼［ＱｾＤｾｾＤＧＺＱＮｴＺｾ＠ ........ DEPTH TO WATER LEVEL (m) ... ｾＧ＿ｾ＠ .. ＧＺＱｾＮｾｾｾＧＡｾＴ＠ .... . 

. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DATE .......... ｑｾＮｴＮｑ｛＾Ｎｾｊ［＠ .. ｬＮｾＬ＠ . ＮｬＮｾＮＷＮ＿＠ .............. . 

GEOLOGIC PROFILE 
DISTRIBUTION OF 

MATERIALS% 

w 
DEPTH CLASSIFICATION 15! 

DESCRIPTION OF MATERIALS 
m LEGEND SYMBOL 

1·0-1 

2·0-1 

:E 

"' !/) 

Moss, organic material, 
ｾｬ･｡｣ｨ･､＠ light grey soil. ./ 

Oxidized layer: Reddish brown 
sand and gravel. 10% cobbles 
and< 1% boulders. Average 4' 
= 10 cm, maximum ｾ＠ = 23 cm. 
Loose, well graded, low 
water content, sub-angular 
to sub-rounded particles 
mostly granitic. 

T 
Brown medium and coarse 
grained sand and gravel. 
8% cobbles with an average ｾ＠
= 8 cm and a maximum <(J 

112 
Traces of oxidation. 

Ｓ ＮｯｾｾｾｾＮＮＮ｟ｾｾｾ Ｑ ｊＪｵｾ＠ Brown uniform sand with 
traces of gravel. Average J 
moisture, loose. 
ｾＭＭＭ

= 18 cm. Well graded, loose, 
low water content, sub­

angular to sub-rounded I 
particles mostly granitic. 

END OF HOLE 

4·0--1 

GRAVEL 

57.2 

1.4 

SOIL AND ROCK TYPES TEST TYPES 

SAND ｾ＠

41.5 1.3 b 

96.6 2.0 ｾ＠

ｾ＠ TOPSOIL CISJ SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｋｾＧＩＯＡｊ＠ ALLUVIUM •(1'ii,1 HIGHLY WEATHERED ROCK 

mm COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

[!) PLASTIC LIMIT 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
a: I-
Q:J: 

Cl 

ＺｉｾＮＮＬ＠
::::> E 

MOISTURE :I -
-1- -

CONTENT °lo ><-
cC z 
:I::::> 

20 4.Q_ 60 80 

FIGURE 

TEST PIT 

N9 133 
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e montreal eng1neenng company, limited 

PROJECT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT NC? ........ ｾＮ＠ ＿ｾＮｾｾＺＭＮｑ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ....... ｾｐＺ＼［ｾｨ＼＿ｾ＠ ........................... DEPTH ( m) ..... f; ｾ＠ ? .............................. . 

PURPOSE ........... ＿ＮｾｾｲＮ｣［ｬＺ＠ . . ｾ＼＿Ａ＠ .. ｣ＺＺｾＮｾｃＺＺＡＮｾｾｾＭＮ＠ ＿ＮＸＸｾｾＮＸ＿Ｎｾｾ＠ ........ DEPTH TO WATER LEVEL fm) ... ｾｾＮｾＮ＠ ｩｬＮ｣［ｉＺｩｾＮｾｙｾＮＴＧ＠ ... . 

• . . . . . . . • . • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DATE ....... 9.C:tP.Qfi!J'." .. l? .... J-.9}] .............. ｾ＠ .. . 

DEPTH 

m 

1·0-

2·0-

3·0-

4·0-

GEOLOGIC PROFILE 

w 
CLASSIFICATION ｾ＠

:E 
LEGEND SYMBOL 4( 

Cl) 

J 

DESCRIPTION OF MATERIALS 

Moss, organic material, 
leached li_g_ht grey soil. 

Oxidized layer: Reddish 
brown gravelly silt and sand 
passes to a reddish brown 
sand and gravel, low water 

content, well graded, loosj 
to compact. 4% cobbles and 
ｾ＠ 1% boulders. Angular 

\to sub-rounded particles. 

Brown medium to coarse 
grained sand and gravel. 
10% cobbles, 1% boulders. 
Average <P = 10 cm, maximum 
ｾ＠ = 38 cm. Well graded, 

loose, sub-angular to sub­
rounded particles, average 
moisture. Roots attain a 
depth of 0.82 m. Traces of 
oxidation. 

END OF HOLE, REFUSAL ON 
BEDROCK 

J 

DISTRIBUTION OF TEST 

MATERIALS% TYPE 

ｾ＠
MOISTURE 

GRAVEL SAND CONTENT °lo 
20 4..Q. 60 80 

NOTE Bed1ock desc iJ tion 
Blac , ｦｩｮｾ＠ graired g aphi e 
phyl ite. 

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL FIGURE , ,,. ,,,. 
ｾＧＮＧＧ＠ ... '' SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｾ＠ ALLUVIUM ;(
1
'rJ,1 HIGHLY WEATHERED ROCK 

> 
11: ... 
Q:C 

Cl 
:Ii.., 
:::i E 
:I -- ... -)(-
cZ 
:::i;:::i 

[]] COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

(!] PLASTIC LIMIT 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

TEST PIT 

NQ 134 

II) ... 
II) 
w ... 
II: 
w 
:c ... 
0 



@montrea eng1neer1ng company, limited 

PROJECT: ......... ｾｾｾＮＱＺＭＺＭｾｾｉ｟ｬｾ＠ . . Ｇ＿ＡﾰＮｾｾＭ Ｎｾ＼＿ｾＮｾｾＮ＠ ｙｾｾＭｾＱＺＱ［ｴＢＮｾ＠ ........ .................................................. . 

PROJECT N9 ........ ｾＮ＠ ＿ＮｬＮｾ＿ＮＭＺｾ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ....... ｾＮｾＧ＿ｾＭｾ＿ｾ＠ ........................... DEPTH(m) ....... ＿ＺＮｾ＿＠ ........................... . 
PURPOSE .......•... ｾＭｾ｣ＺｩＭＮｲＺ｣Ｚｾ＠ .. ｾ＿ＮｲＺＮ＠ ｾｾｲＺｩｾＮｲＺｾｾＭｩＺＺＮ＠ ＿ＮＦＸＡＢＮｾＸ＿ＮｾｾＭ ....... DEPTH TO WATER LEVEL fm) ... ｾ＿ＮｾＮ＠ ＧＮＳＮｾｾＱ｟ｩＮｾｾＮ･ＮｴＬｉ＠ .... . 

. • • . . . . . • . • • • • . . . . • . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . . . . DATE .•...•.••.. ｾ＼［ｾｾｾｾＭｲ＠ •. ｾＭＳﾷＧﾷ＠ ＮｦＮＮｾ＿＿＠ ............ . 

PROFILE 
DISTRIBUTION OF 

GEOLOGIC MATERIALS% 

DEPTH CLASSIFICATION 

m LEGEND SYMBOL 

w 
ｾ＠
:E 
c 
VI 

DESCRIPTION OF MATERIALS 

Moss, organic material, black 
earth, leached light grey 

I\ soil. j 
Reddish brown sand with some 
silt and some gravel. ｃｯ｢｢ｬ･ｾ＠
ｾ＠ 2%. 

ＱﾷＰＭＭＭｴＭＭＭｾＭＭＫＭＭＮＮＮｩ＠ Pf Oxidized layer: Brown silt, 

Ill I\ sand and gravel. Cobbles 
ｾＭＭ｟Ｎｊ｟ＭＭＭＡＺｾｌｌ｜ Ｑ＠ ｾ＠ 5%. Compact, low water 

ＬＮｾ

Ｑ
ｾｯｮｴ･ｮｴＬ＠ well graded. Roots 

lentiful, traces of 
xidation. 

2·0-

Brown medium to coarse 
grained sand and gravel. 
Cobbles "!: 3%, boulders< 1%, 

3·0-

112 sub-angular to sub-rounded 
particles mostly granitic, 
average ｾ＠ = 8 cm and a 
maximum ｾ＠ = 23 cm. Loose, 
low water content, fairly 
well graded. Roots attain a 
depth of 1.31 m. 

Brown gravelly medium to 
ＮＮＮ｟ＭＭＭＧＭＭＭｾＧＧｾｾｾ＠ coarse grained sand. Cobbles 

ｾ＠ 5-10%, boulders< 1% with 
an average ip=l3 cm and a 
maximum ｾ＠ = 38 cm. Well 
graded, loose, low water 

4·0- content, angular to sub­
rounded particles mostly 
igneous though some phyllite 
= 15%. Traces of oxidation, 
roots to a depth of 1.92 m. 

GRAVEL 

SOIL AND ROCK TY'PJS END OF HOLE TEST TYPES 

SAND ｾ＠

ｾ＠ TOPSOIL ｾ＠ SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｋｾ｜ｾＮｪ＠ ALLUVIUM •(113,1 HIGHLY WEATHERED ROCK [!] PLASTIC LIMIT 

ｾｪＺｦｦｪＺｊ＠ COLLUVIUM ｾ＠ COMPLETELY WEATHERED A LIQUID LIMIT 

ROCK (RESIDUAL SOIL) 
>C OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
｣｣ｾ＠
a :i:: 

Cl 
:liij.., 
=>:i: E 

MOISTURE :I -
Ｍｾ＠ -

°lo ><-
CONTENT cZ 

:I:::> 
20 4..2. 60 80 

FIGURE 

TEST PIT 

N9 135 
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@montrea eng1neer1ng company, limited 

PROJECT: 
Kerr-CNRL Grum Joint Venture .............................................................................................. ,; ......... . 

PROJECT N9 ........ ｾＮ＠ ｾｾＭｾ＿ＮＭＺｾ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION •...... ｾｾＭｾｾｾｾｾ＠ .........................•. DEPTH (m) ....... ｾ＠ .•. E?o ........................... . 

PURPOSE •...•.•.•.. ｾＮｾｾｾＮＺ＿＠ .. ｾ＿ｾ＠ . ｾ＿ＮｾｾＭｾｾ＠ ｾＭｾＮ＠ ｾＭｾｾｾＭｾｾｾＮｾｾ＠ ........ DEPTH TO WATER LEVEL fm) .. . ｾ＿Ｎｴ＠ .. ｾｾｾｾＭｾｾｾＮｾ＠ .... . 
DATE October 14, 1977 . . . . .. .. . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................................ . 

GEOLOGIC PROFILE 
DISTRIBUTION OF TEST > 

MATERIALS% TYPE 
llC I-
Q J: 

" :I iii.., 
::>31: E w MOISTURE :I -
-1- -rz DEPTH CLASSIFICATION ｾ＠

DESCRIPTION OF MATERIALS GRAVEL SAND CONTENT °lo ><-
:IE cZ 

:I ::i 
m LEGEND SYMBOL "' "' 

1·0-

11 
Ill 

2·0-

Moss, organic material, black 
earth, leached light grey 

I\ soil. ) 

Reddish ·to light brown silt 
and sand with traces of grav-

1\ el "!:'. 2%. / 

Oxidized layer: Reddish brown 
sand and gravel. Cobbles ｾ＠ ＸＥｾ＠

boulders<: 1%. 

Brown sand and gravel. Cobb-
les ｾ＠ 10%, boulders ｾ＠ 1%. 48.2 
Average <P = 8 cm and a 
maximum ｾ＠ = 25 cm. Inter-

banded with layers of j 
brown fine silty sand = 13cm 
thickness. 

Brown sand with some silt 
and traces of gravel. 

47.7 4 .1 t::> 

112 Cobbles ｾ＠ 4%, boulders< 1% 
with an average ｾ＠ = 15 cm 
and a maximum ｾ＠ = 33 cm, 

6.8 73.7 19.5 © 

3·0-
sub-angular to sub-rounded 
particles mostly granitic 
though traces of phyllite. 
Compact, roots attain a 
depth of 2.62 m though few . 

ＮＮＮ｟ｾｾｾｾｾｾＱｾＬＱｾ＠ Layer of brown silt and sand 
from 1.77 - 2.01 m, sandy 
partings noted. Some thin 

4·0-
layers of coarse grained 
sand 5 cm thickness 
observed. J 
END OF HOLE 

SOIL AND ROCK TYPES TEST TYPES 

ｾｔｏｐｓｏｉｌ＠ SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｴ＿ｾ＼ｊＧＮＱ＠ ALLUVIUM ;(}3,' HIGHLY WEATHERED ROCK 

mm COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

(!] PLASTIC LIMIT 

& LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

20 4jl 60 80 

FIGURE 

TEST PIT 
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@montreal eng1neer1ng company, limited 

PROJECT: ......... ｾｾＮｾｾＺＭＺｾｾｾ＠ . . ｾｾＱＺＱｾＮ＠ ｽＮｾｾＺｩＮｾＮ＠ ｙＮ･ＺｩＺｩｾｾｾｾ＠ ........................................................... . 

PROJECT N9 ••.•... ｾＭ Ｍｾｾ＿ＮｾＭＺＭｾ＠ .................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION Backhoe DEPTH ( m) 3. 7 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...................................... . 

PURPOSE •...•...•.. ｾｾＮｾＺｾＮｾＮｾＭｾｾＭ ＮｃＺ＼＿ｾｃＺｾｾｾｾＮ＠ ＭｾｾｾｾｾＮｾｾｾＭｾ＠ ........ DEPTH TO WATER LEVEL (m) •.. . ｾ＿ＮｾＮ＠ ｾＭＧＺｾｾＮｾｾｾＮｾ＠ ... . 
DATE October 14 1977 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .................. ｾ＠ ......................... . 

GEOLOGIC PROFILE 
DISTRIBUTION OF 

MATERIALS% 

w 
DEPTH CLASSIFICATION ｾ＠

:IE DESCRIPTION OF MATERIALS GRAVEL 

m LEGEND SYMBOL ｾ＠

7 

Moss, organic mal:er1a1, -oracl< 
earth, leached light grey 

f\soil. _,) 

Oxidized layer: Reddish brown 
to brown sand with some silt 
and traces of gravel. Uniform 
average water content, compac . 

ｓａｎｄｾ＠

TEST 

TYPE 

MOISTURE 

CONTENT °lo 
20 40 60 80 

> 
IC I-
o:z: 

" :1;:;;.., 
:>31: E 
:I -;ct: -
cZ 
:I:::> 

ｾｬ＠ Brown sand with some silt 2.2 81.2 16.6 10 
and traces of gravel. Uniform 
compact, average water 
content. 

I/ Horizon of brown uniform \ 
sand and silt. Compact, 

ｴ］］Ｚ］］ＺＺＺｴＺ］］］］ｾｾｾｾｾ｡ｶ･ｲ｡ｧ･＠ water content. j 

2·0- Brown gravelly sand with some 
silt. Cobbles ｾ＠ 4%, boulders 
< 1%, average cp = 10 cm, 
maximum q> = 25 cm. Sub­
angular to sub-rounded 
particles essentially 

3·0-

W2 granitic, very few phyllite 
chips. Compact, fairly well 
graded, average moisture. 
Roots attain a depth of 
2.68 m though not prominent. 
From· 1.92-1.95 m layer of 
brown sand with some silt . 

ＮＮ｟ｾｾＫＭｾｾＭＴＭｾｾｾｾ＠ From 2.41-2.53 m, layer of 
brown silt and sand with j 
uniform distribution and 

andy partings. 
L----------' 

END OF HOLE 

26.9 

SOIL AND ROCK TYPES TEST TYPES 

60.4 12.7 

ｾ＠ TOPSOIL SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｾ＠ ALLUVIUM ｾ＠

IBID COLLUVIUM ｾ＠

HIGHLY WEATHERED ROCK 

COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

[!] PLASTIC LIMIT 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

FIGURE 

TEST PIT 
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PROJECT: Kerr-CNRL Grum Joint Venture ................................................................................................. ' ....... . 

PROJECT N9 ....•... ｾ＠ .. ＿ｾＮｾｾＺＭＮｑ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ....... ｾＭｾｾｾｾ＿ｾ＠ ........................... DEPTH (m) ..... Ｍｾ＠ '. ＿Ｎｾ＠ ............................ . 
PURPOSE •...••..••. ?.E;<?-!'.<:J:lJ?!' .. ＼［ｾｮｾＡＭＢＮｅ［ｾｾ＠ .. ＧＺｩｂＮＸｾｾＮＸｾＮｴＭｾ＠ ........ DEPTH TO WATER LEVEL (m) .. . ｾ＿ＮｾＮ＠ ｾＭｾｾｾＭｾｾｾＭｾ＠ .... . 

. • . . .. .. • . • . . . .. . • . . • . . . , .......................................... DATE ..... ＭｾｾＮｾ＿＿ＮｾｾＭＭｾｾＮＧＮ＠ Ｎｾｾ｟Ｗｊ＠ .................. . 

DEPTH 

m 

1·0-

2·0-

. 

3·0-

4·0-

GEOLOGIC PROFILE 

w 
CLASSIFICATION i£ 

ｾ＠

LEGEND SYMBOL c 
(/) 

112 

L-J£ 

DESCRIPTION OF MATERIALS 

Moss, organic mater1a"T, DTack 
earth, leached light grey 

j\soil. / 

Oxidized layer: Reddish brown 
silty sand with traces of 
gravel. Cobbles ｾ＠ 1%. J 
Light brown silt and sand 

with traces of gravel. j 
Uniform, compact, average 
moisture. 
\.......------

Medium to coarse grained 
brown gravelly sand passes 
to sand and gravel with 
depth. Cobbles ｾ＠ 8%, boulders 
ｾ＠ 1%, average <P = 13 cm, 
maximum ｾ＠ = 28 cm. Sub­
angular to sub-rounded 
particles mostly granitic 
although 15% phyllite and 
schist. Well graded, moist, 
loose to compact. Traces of 
oxidation up to 1.83 m. 

Roots attain a depth of J 
1.55 m. Lenses of silt and 
sand noted but few. -
END OF HOLE 

DISTRIBUTION OF 

MATERIALS °lo 

GRAVEL SAND ｾ＠

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｷｾｾＯｴｬ＠ ALLUVIUM ｾ Ｑ ｩｾＧ＠ HIGHLY WEATHERED ROCK 

mm COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

EJ PLASTIC LIMIT 

& LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

TEST 
>-

TYPE 
IC I-
Q:I: 

Cl 
:I iii.., 
=>:t: E 

MOISTURE :I -
-1- -

CONTENT °lo 
)(-
c( z 
:1=> 

20 40 60 80 

FIGURE 

TEST PIT 
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PROJECT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT NQ ..•..... ｾＮ＠ ＭｾｾＭｾｾＺＭｐ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ...... ｾｾｾｾｾ＿ＮｴＺ＠ ............................ DEPTH ( m) ...... ｾ＠ '. ｾＭｾ＠ ............................ . 

PURPOSE •...•••.•.. ＿ＮｾＧＺＱｾＮ｣Ｎｾ＠ .. ｾ＼＿ｾ＠ .. ＼［Ｚ＿ｰ＼［ＺｾＬｴ［ｾｾ＠ .. ＧＺＱｾＮＦＺｾＮｾ＼［ＱｾＮｴ［＠ ........ DEPTH TO WATER LEVEL (ml ... ｾ＿Ｎｴ＠ .. ｾｾＭｾｾｾＮＢＮｾ＿＠ ..... . 
. . . . • . • . • . • . • .. • • . . . . . . . . • .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . DATE .......... ｑ＼［Ｚｾｰｬ［＾ｾＮＱＺﾰＮ＠ ｾＭｾ＠ !. ＢｦＮ＿ＷＮｾ＠ .............. . 

GEOLOGIC 
DISTRIBUTION OF 

PROFILE MATERIALS% 

DEPTH CLASSIFICATION 

m LEGEND SYMBOL 

w 
ｾ＠
:E 

"' "' 
DESCRIPTION c;>F MATERIALS 

Moss, organic material, black 

earth, leached light grey j 
I\ soil. 

Oxidized layer: From reddish 
brown to brown passing to a 
light green sandy silt with 
traces to some gravel. 

ＱﾷＰＭ［ｾｾｾＱＭＭｾｾｾｾｾｾｾ＠ Cobbles ｾ＠ 3%, compact, fairly 

uniform, low water content, J 
roots present. 

2·0-i 

3·0-

4·0-

Brown gravel and sand with 
traces of silt. Cobbles ｾ＠
15%, boulders< 1%, angular 
to sub-rounded particles 
mostly granitic though a good 
percentage of phyllite ｾ＠
20%, average ｾ＠ = 13 cm, 
maximum ｾ＠ = 23 cm. Well 
graded, compact, low water 
content. Traces of oxidation 
and rust. Traces of silt 
noted in the matrix and on 
particle coatings. Lens of 
silty brown sand from 3.51-
3.81 m (dimension 30 cm x 
70 cm). 

END OF HOLE 

GRAVEL 

55.8 

SOIL AND ROCK TYPES TEST TYPES 

SAND ｾ＠

37.8 6.4 ｾ＠

ｾ＠ TOPSOIL ｾ＠ , « j SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｦ［ｾ［ＩﾰＯＺｊ＠ ALLUVIUM ｾ＠ HIGHLY WEATHERED ROCK 

Em COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

G PLASTIC LIMIT 

& LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
a: .... 
Q :r 

CJ 
::Eiij.., 
=>J: E 

MOISTURE :IE -
＾＼ｾ＠ -

CONTENT °lo cZ 
:IE:> 

20 40 60 80 

FIGURE 

TEST PIT 

NQ 139 
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PROJECT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT N<? •.•..... ｾＮ＠ Ｈ＾ｾＮｾｾＺＭＮｑ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ..... ＭｾｾＮＧＺｾｾＭｾｾＭ ...............••....••.... DEPTH (m) ...... ｾＺ＠ ＿Ｎｾ＠ ............................ . 
PURPOSE •...••..•.. ｾＭｅ［ｾＡＮｃＺｊＺｬ＠ . . ｾＧ＿Ａ＠ .. ＼［ｾＮｾ＼［ＡＺＱＷ＠ ｾｾＮ＠ ＿ｧｧｾｾｧ＿Ｎｾｾ＠ ........ DEPTH TO WATER LEVEL (m) •. . ｾ＿ＮｾＮ＠ ｾＮＧＺｾｾＭｾＺＧｾＮｾ＠ .... . 

. • . • . . • . • . • . • • • . • . . . . . . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . . . DATE .•.•.•.•• Q<; ｾＭｾｾｾＭｾＮ＠ ｦＮｾ＿＠ . . ｬＮｾ＿ｊ＠ ............... . 

GEOLOGIC PROFILE 

w 
DEPTH CLASSIFICATION ｾ＠

m 

1·0-

LEGEND SYMBOL 
ｾ＠
< 
(/) 

DESCRIPTION OF MATERIALS 

Moss, organic material, black 
earth, leached light grey to 

j\_whi te soil. J 
Oxidized layer: Reddish brown 
to burnt orange well calibr­
ated sand and gravel. Cobbles 
ｾ＠ 20%, boulders ｾ＠ 15%, 
average 4' = 15 cm, maximum 
4> = 46 cm. Sub-angular 
to sub-rounded particles, 

DISTRIBUTION OF 

MATERIALS% 

GRAVEL SAND ｾ＠

[IF well graded, loose to ｣ｯｭｰ｡｣Ｙｾ＠

I\ low moisture content. J 

2·0-

. 

3·0-

4·0-

Brown medium to coarse 
grained gravelly sand. 
Cobbles ｾ＠ 10%, boulders ｾ＠ 3%, 
average ｾ＠ = 10 cm, maximum 
ｾ＠ = 64cm. Well graded, 

sub-angular to sub-rounded 
particles mostly granitic, 
traces of phyllite ｾ＠ 5%. 
Average moisture, loose. 
Very little oxidation, roots 
attain a depth of 2.59 rn 
though not a prominent 
feature. Gravel in layers. 

END OF HOLE 

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL CISJ SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

K;\"/J ALLUVIUM •(1'i3,1 HIGHLY WEATHERED ROCK G PLASTIC LIMIT 

ｾｩｴ］ｾ］ｾ］ｾ］Ａ＠ COLLUVIUM ｾ＠ COMPLETELY WEATHERED A LIQUID LIMIT 

ROCK (RESIDUAL SOIL) 
)( OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
IC I-
OJ: 

Cl 
::IEiij.., 
=>:t: E 

MOISTURE :IE -
-1- -

CONTENT "lo 
><-
cZ 
::i;=> 

20 40 60 80 

FIGURE 

TEST PIT 
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PROJECT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT NQ ........ ｾ＠ .. ＹｾＮｱｽＭＮｑ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION Backhoe DEPTH (m) 3 • 63 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............................. ; ....... . 

PURPOSE ....•...... ＿ＮｾＹＭＺｲＮ｣［ｊＺｴ＠ .. ｾＹＺｲ＠ . Ｎ＼［ＺＹＮｉｊＮ＼［ＺＺｲＮｾｴｾ＠ .. ＿ＸｋｴｾＮｧ＿ＮｴＬｾ＠ ........ DEPTH TO WATER LEVEL (m) •. ｾ＿ＮｾＮｾｾｉ＿ＭｾＮｾＧＺＧｾＮｾ＠ ..... . 

• • . • . • • • • . • . • . . . • . • . • • . • • • . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . DATE .•...•. ｾ＼［ＧＮｾＮｾｊ＿ｾＮｲＺＮ＠ ｾＮＵＮ｜＠ .. ｬＮｾ＿ｬ＠ ................ . 

DISTRIBUTION OF 
GEOLOGIC PROFILE MATERIALS% 

w 
DEPTH CLASSIFICATION ｾ＠

ｾ＠

"" m LEGEND SYMBOL 

"' 
DESCRIPTION OF MATERIALS 

Moss, organic material, black 
earth, leached light grey 

I\ soil. _J 
Reddish brown to brown silt/ 
and sand, gravelly to some. 
Cobbles ｾ＠ 2%. 

Ｑ Ｌ Ｐ ｟ＮＮｊＬＮＮＮＮＮＮＮｾｾＭＱＭｾｾＮＫＭＮＮＮＮＮＮＮＱ＠ Oxidized layer: Reddish brown 
pl" sand and gravel. Cobbles ｾ＠

2·0-

3·0-

20%, boulders ｾ＠ 10%, average 
ｾ＠ = 15 cm, maximum ｾ＠ = 84 cm 

sub-angular to sub-rounded 
particles, well graded, 
ｾｯｯｳ･Ｌ＠ low moisture content. 

Grey medium to coarse 
grained gravelly sand. 
Cobbles ｾ＠ 8%, boulders< 1%, 

#1 average ｾ＠ = 10 cm, maximum 
ｾ＠ = 23 cm. Sub-angular to 

sub-rounded particles mostly 
granitic. High phyllite 

.content in coarse sand and 
gravel ｾ＠ 30%. Well graded, 
average moisture,loose to 
compact. Traces of silt on 
particle coatings. Roots 
attain a depth of 1.22 m, 

ｊＬＮＮＮＮＮＮＮｾｾｾｾｾｾｾｌｾｾ＠ oxidation in traces though 
\not prominent. j 

4·0-i 
END OF HOLE 

GRAVEL 

SOIL AND ROCK TYPES TEST TYPES 

SAND ｾ＠

ｾｔｏｐｓｏｉｌ＠ cg SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ﾣ［ｾｽｽＮｊ＠ ALLUVIUM ;(
1
iJ,' HIGHLY WEATHERED ROCK 

film COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

[!] PLASTIC LIMIT 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
｡ＺＺｾ＠
c:c 

CJ 
:IE WM 
=>:i: e 

MOISTURE :IE -
Ｍｾ＠ -

CONTENT °lo )( -
cZ 
:IE:::> 

20 40 60 80 

FIGURE 

TEST PIT 

N9141 
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9ROjECT: Kerr-CNRL Grum Joint Venture 
o o o o o • o' o o o o o o o o o o o o o o' o o'' o'' o' o o o o o o o o o o o o o o o oo 'o o o o o oo o•o o 0 o o o o o o o o' o o o o o oo o 0 o o 0 oo o o o o I 00 o I oo o o o o o o o o'' 

PROJECT N9 •••.. ｾＮ＠ ＿ＮｾｾｾＮＭＺｾ＠ .................................... APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION •... ｾＺＧＳＺ｣［ｾｾ＼＿ｾ＠ .............................. DEPTH ( m) ..... ａｾ＠ ＹＮｾ＠ .......................... , .. 

PURPOSE Search for concrete aggregate DEPTH TO WATER LEVEL fm) Not achieved . . . . . . . .. . . . . .. . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...................... . 

• • • · · •.• • .••••.••••....•.••..•.................................... DATE .•...••••. ｑ＼［ＺｾＮ＼＿Ｑ＿ｾＮＱＺＮ＠ ｾＮｾＬＮ＠ ｾＮｾＷＮｾ＠ .............. . 

GEOLOGIC PROFILE 

w 
DEPTH CLASSIFICATION ｾ＠

2 
m LEGEND SYMBOL C( 

Cl) 

1 ·0-;:===:t:====l 

3·0-

DESCRIPTION OF MATERIALS 

Moss, organic material, black 
earth, leached light grey to 

t\. white soil. ../1 
Reddish brown silty sand with 
traces to some gravel. 

Brown medium grained sand 
with some gravel. Fairly 

ｾ

Ｑ
ｾ｜ｯｸｩ､｡＠ ted. Jij 

Horizon of greenish brown 
silt and sand. 

Oxidized layer: Reddish brown 
gravelly sand. Cobbles ｾ＠ 3%, 
average c(J = 8 cm, maximum ｾ＠
= 15 cm. Well graded, loose, 
low water content, sub-angu­
lar to sub-rounded particles 

Brown gravelly sand and silt. 
Cobbles ｾ＠ 2%, sub-angular to 
sub-rounded particles, maxi­
mum <1 = 13 cm. Compact. 
Gravel essentially concen- I 
trated from 1.74-2.29 m. 

DISTRIBUTION OF TEST 
> 

MATERIALS% TYPE 
｡ＺＺｾ＠

c J: 
CJ 

:E iii.., 

ｾ＠
::::i31: E 

MOISTURE :E -
Ｍｾ＠ -

GRAVEL SAND CONTENT °lo ><-
c( z 

20 40 60 80 
:E ::::i 

23.5 41.4 35.1 0 

112 
Brown gravelly well calibrat-
ed sand. Cobbles< 1%, maxi- 33 · 8 
mum ｾ＠ = 10 cm, sub-angular 
particles with some phyllite 

64.8 1.4 ｾ＠

ｾ＠ 15%. Well graded, loose to 
compact. The gravel content 
diminished with depth. 
Irregular contact with over­
lying bed (dip=20°S). 

END OF HOLE 
SOIL AND ROCK TYPES TEST TYPES 

ｾｔｏｐｓｏｉｌ＠ cm SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｦＬＺ｜ｫ｟ｾＺｬ＠ ALLUVIUM ;()J,' HIGHLY WEATHERED ROCK 

rum COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

[!) PLASTIC LIMIT 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

FIGURE 

TEST PIT 
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PROJECT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT N9 ....... ｾ＠ .. ｦ＿ｾＮｾｾＺＭＭＮｱ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ...... ｾ＿ＮｾｾｴｩＮｾｾ＠ ............................ DEPTH (m) .... ｾＮﾷＮｾｾ＠ .............................. . 

PURPOSE ....••..... ＿Ｎｴ［ｾＡＢＮｃＺｊＺｩ＠ . . ｾＧ＿ＡＢ＠ .. ｃＺｾＮＱＧＮｃＺﾰｆＮｦＷｾｾＭＮ＠ ｾｾＦｾｾＦｾＮｴＺｴ［＠ ........ DEPTH TO WATER LEVEL fm) ... ｾｾＮｾＮ＠ ＺＳＮｃＺｊＺｬｾＮｅ［ＧＨｾ｟Ｔ＠ .... . 

• . • • . . . • • . • . • • . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DATE .•..... ＹＮｾｴＹＮｑｾｦ＠ .. if>.\. ｾＮＹＮＷＮＷ＠ ................. . 

DISTRIBUTION OF TEST > 
GEOLOGIC PROFILE MATERIALS % TYPE ｾｾ＠

ＱＭＭｾＭＭＮＭｾｾｾｾｾＭＮＮＮＮＮＭＭＭｲＭｾｾｾｾｾｾｾｾｾｾｾｾｾｾＭＫｾｾＭＭＮＭｾｾＭＮＮｾｾ｟ＮｾｾｾｾｾＭＭＭＭ ｾｗｍ＠
MOISTURE j ;i: ｾ＠w 

DEPTH CLASSIFICATION ｾ＠

::E GRAVEL SAND y CONTENT °lo i ｾ＠ -
20 Ｔｾ＠ 60 80 m LEGEND SYMBOL ｾ＠

DESCRIPTION OF MATERIALS 

1·0-

2·0-

3·0-

4·0-

Moss, organic material, black 
earth. 

Brown till: Sandy silt, 
gravelly to some. Cobbles ,...,, 
5%, boulders ｾ＠ 1%, average f 
= 13 cm, maximum ｾ＠ = 46 cm. 
Well graded, low water 
content, platy appearance up 
to a depth of 1.52 m. Layer 
of medium grained sand 
with some coarse from 1.68 
- 1.77 m. Roots attain a 
depth of 2.90 m. 

END OF HOLE 

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL f , : : SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｋ｜ｾｘ＼ｬ＠ ALLUVIUM •(;· .. ;,· HIGHLY WEATHERED ROCK 

ma COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

E] PLASTIC LIMIT 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

FIGURE 

TEST PIT 

N9 143 
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PROJECT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT N9 •.••... ｾ＠ .. ｾｾＮｾｾＺＭＮｑ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION •...... ＡＳＮｾｃＺＺｾｾＧ＿ｾ＠ ........................... DEPTH ( m) .... ｾＮ＠ •. ｑｾ＠ .............................. . 

PURPOSE ....•••.•.• ｾｾｾｲＮｾｬｦ＠ .. ｾ＼＿Ｇｲ＠ ｓＹＮｾ＼［ＡＢＮｾｴｾ＠ .. ｾｧｧｲｾＮＸｾｾＮｾ＠ ........ DEPTH TO WATER LEVEL (m) .. ｾ＼＿ｾ＠ .. ｾｾＩＡｾｾＧＡｾＮＴ＠ l. •••. 

• . . • . . . • • . • • • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . DATE .•...•• ｐＮ｣［ｴｾｬ［＾ｾｊＺＺＮ＠ J..6.,. ;I..QZl ................ . 

DISTRIBUTION OF 
GEOLOGIC PROFILE MATERIALS% 

DEPTH CLASSIFICATION 

m LEGEND SYMBOL 

l&J 

ｾ＠ DESCRIPTION OF MATERIALS 
< 
(/) 

!Moss, organic materiaT, 0Iac1< 
earth, leached light grey 

,foil. J 
Reddish brown gravelly sand. 
ｃｯ｢｢ｬ･ｳｾ＠ 5%, boulders<l%, 
maximum ti = 25 cm, sub-angular 
to sub-rounded particles. Well 

ＱﾷＰＭ［Ｌ｟｟｟ｾＫＭｾｾｾｾＮＮＮＭｪｬｾｾｲ｡､･､Ｌ＠ compact, low moisture 
t:ontent. 

2·0-

Light brown silt with some 
sand and some gravel. Uniform 
distribution. End of oxidated 

Wll zone. 
J 

Brown medium to coarse grained 
gravelly sand. Cobbles ｾ＠ 4%, 
average ｾﾷＸ＠ cm, maximum <P 

ｾ＠ = 15 cm. Well graded, loose, 
ＮＮＮＮ｟ｾＭＭＫＭＭｾＫＭｾｬｯｷ＠ water content, sub-angular 

3·0-
1.----+----1 

4·0-

to sub-rounded particles with 
ｾ＠ 20% phyllite chips. Some 
oxidation, roots attain a 
depth of 1.62 m. Layer of sand 
and gravel from 1.13-1.89 m. 

Brownish green till: Gravelly 
and sandy silt. ｃｯ｢｢ｬ･ｳｾ＠ 8%, 
boulders ｾ＠ 1%, ｡ｶ･ｲ｡ｧ･ｾ＠ = 
13 cm, maximum f = 33 cm. 
Well graded, dense, average 
moisture content, sub-angular 
particles. 

END OF HOLE 

GRAVEL 

SOIL AND ROCK TYPES TEST TYPES 

SAND ｾ＠

ｾ＠ TOPSOIL t : j SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｒｴｾｾＮ＼ＺＱ＠ ALLUVIUM ｾ＠ HIGHLY WEATHERED ROCK 

ma COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

G) PLASTIC LIMIT 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
a; ... 
o::i:: 

Cl 
:I iii.., 
::i:1; E 

MOISTURE :I -- ... -
CONTENT °lo ><-cZ 

:I:::> 
20 40_ 60 80 

FIGURE 

TEST PIT 
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PAOJECT: Kerr-CNRL Grum Joint Venture ........................................................................................................... 

PROJECT N9 •.•.... ｾ＠ .. ｦ＿ｾｦ＾ＩＺＭＹ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ..... ｾｾｾｊ＼ＺｬＺｩ＿Ｎ･Ｚ＠ ............................. DEPTH ( m) ...... Q: ｦ＾Ｎｾ＠ ............................ . 

PURPOSE •...•••.•.. ＿ｾＮｾ＠ ｲＮｾｬｦ＠ .. ｾ＠ <?r . .c;9nc;: ｲＮｾ＠ ｴｾ＠ .. ｾｧｧｾｾＮＸ＿＠ ｾＮｾ＠ . ....... DEPTH TO WATER LEVEL (m). ... 9. ｾ＠ ｾ＠ 9 .............. . 

• . • • . . • . • • • • • . . . • . . . . . . • • • • . . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . • DATE .•..•.. P.G tP.1'.? ｾＺｲ＠ .. :J-7. ... "J...9.Z 7 ................. . 

DEPTH 

m 

1·0-1 

2·0-

3·0-

4·0-

GEOLOGIC PROFILE 

UJ 
CLASSIFICATION ｾ＠

:IE 
LEGEND SYMBOL 

4( 

"' 
DESCRIPTION OF MATERIALS 

Brown medium to coarse grained 
sand with some gravel. 
Cobbles ｾ＠ 3%, boulders ｾ＠ 1%, 
sub-angular to sub-rounded 
particles. Uniform 

ifistribution, moist, loose. j 

END OF HOLE 

DISTRIBUTION OF 

MATERIALS% 

GRAVEL SAND rz 

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL l2SJ SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

RL/. ｾｊ＠ ALLUVIUM ｾ＠ HIGHLY WEATHERED ROCK 

EE COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

E] PLASTIC LIMIT 

A LIQUID LIMIT 

X OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
a: .... 
a :i: 

Cl 
:I iii.., 
::i;r: E 

MOISTURE :I -- .... -
CONTENT °lo )( -

cZ 
:I ::i 

20 40 60 80 

FIGURE 

TEST PIT 

N9 145 

t/) .... 
t/) 

w .... 
a: 
w 
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@montrea eng1neer1ng company, limited 

PROJECT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT N9 ........ ｾＮ＠ ＿ｾＮｾｾＺＭＮｱ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ..... ｾｾＮ｣ＩｾＮｾｾｾ＠ ............................. DEPTH (m) .... ,,q ＺＮｾＹ＠ ............................ . 

PURPOSE ....•...•.. ｾＮ･［＼［ｬｾＮ＼ＺＱＺ＠ .. ｾ＿ｾ＠ .. Ｇ＿＿ＮｾＧ＿ＡＮ･Ｚｾｾ＠ .. ｾｾＦＡﾰｾＦｾＮｾｾ＠ ........ DEPTH TO WATER LEVEL fm) ... 9. ·. ｾ＠ ? ............... . 
. . • • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DATE ........ ｑ＼［ＺｾＮｃ＿ｬ＿ｾＮＱＺＮ＠ )..} , .. l.Q?} ................ . 

DEPTH 

m 

1·0-

2·0-

3·0-

4·0--i 

GEOLOGIC PROFILE 

w 
CLASSIFICATION ｾ＠

ｾ＠
< LEGEND SYMBOL VJ 

DESCRIPTION OF MATERIALS 

Brown medium to coarse grained 
gravelly sand. Cobbles ｾ＠ 5%, 
boulders<!%, sub-angular 
to sub-rounded particles. 
ｾｯｩｳｴＬ＠ loose to compact, j 
!well graded. 
''---------

END OF HOLE 

DISTRIBUTION OF 

MATERIALS% 

GRAVEL SAND ｾ＠

SOIL AND ROCK TYPES TEST TYPES 

ｾｔｏｐｓｏｉｌ＠ cg SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

t?>tJ ALLUVIUM ｾ［ＧｩｾＧ＠ HIGHLY WEATHERED ROCK 

gm COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

0 PLASTIC LIMIT 

fr. LIQUID LIMIT 

>C OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
a: .... 
cl: 

C) 

:I w.., 
::>:t; E 

MOISTURE :I -
-1- -

CONTENT °lo ><-
cZ 
:I:::> 

20 40 60 80 

FIGURE 

TEST PIT 

N9146 

</) 

I-
</) .., 
I-

a: 
w 
l: 
I-
0 

I 



e montrea en91neer1ng company, limited 

PROJECT: ........ ＭｾｾｾｲＮＭＺｇｾＮｾＭ G:rµ!l! ＮｊＮｾＺＡＮｾＮｾＮ＠ ｙＮｾｲＺｩｾＮｬＡＺｲｾ＠ ........................................................... . 

PROJECT N9 ..•.... ｾＭ .E?if>.l:-q ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ..... ｾｾｾＭｾｊＺｩｾＮｾ＠ ............................. DEPTH (m) ...... ＩＮＮ｟Ｔｾ＠ ........................... . 

PURPOSE ....••••••. ｾｾｱｮｾＮＱＱＮ＠ .f.<?r .. G9Ac; ｲＮｾｴｾＮ＠ ＭｾｧｧＺｲｾｧ＿ｾＮｾ＠ ........ DEPTH TO WATER LEVEL (m) ....................... . 

• • • • • • • • • . • • • • . . . . . • . . • • • • • . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . DATE .•...• ＹｾＮｾ＼＿＠ ｐＮｾ［ＭＮ＠ Ｍｾ＠ ? .•.. + ｾＮＷＮ＿＠ .. ................ . 

GEOLOGIC PROFILE 
DISTRIBUTION OF TEST 

> 

MATERIALS °lo TYPE 
a: ... 
Q:Z: 

" :IE iii.., 
w 

ｾ＠
=>:t: E 

DEPTH CLASSIFICATION ｾ＠
MOISTURE :IE -- ... -

:E DESCRIPTION OF MATERIALS GRAVEL SAND CONTENT °lo ><-
"'z 

c ::1=> 
m LEGEND SYMBOL rJ) 20 40 60 80 

Brown silty sand passes at 
9 cm depth to an oxidized 
reddish brown gravelly sand. 
Cobbles ｾ＠ 4% with a maximum 

<:p = 15 cm, sub-angular 
warticles. Moist, well ｧｲ｡､･､ｾ＠

NOTE Surface n.t"i-cff alt ｾＮＴＳ＠ m, 
cont t.ct betjween g rat ul ar 

1·0-

2·0-

3·0-

4·0-

I 

b..oose. 
J 

Greenish brown till: Gravelly 
and sandy silt. ｃｯ｢｢ｬ･ｳｾ＠ 8%, 
boulders ｾ＠ 1%, average cp 
= 13 cm, maximum ｾ＠ = 23 cm, 
sub-angular to sub-rounded 
particles. Well graded, 
dense, average moisture. 

END OF HOLE 

mate ial and till 

SOIL AND ROCK TYPES TEST TYPES 

ｾｔｏｐｓｏｉｌ＠ ｾ＠ SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｾ＠ ALLUVIUM ｾ＠ HIGHLY WEATHERED ROCK 

ill!] COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

[!) PLASTIC LIMIT 

A LIQUID LIMIT 

>C OPTIMUM MOISTURE CONTENT 

FIGURE 

TEST PIT 

N9 147 
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@montrea eng1neer1ng company, limited 

PROJECT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT NQ ..•.... ｾＭ ＭｾｾＭｾｾＺＭＭＮｱ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ..... ［ｂ｟ｱ＼［ＺｊＮ＼Ｚｾ＼＿ｾ＠ ..................•......... DEPTH (m) ...... ｾＺ＠ ?) ............................ . 

PURPOSE ......•.•.. ＿ｾ｟ｱＢＡＧＮＢｾＮＱＩ＠ .. f.C?! . ＮｃＺＺ＼＿ｾｾｲＮ･ＮｾｾＭ ＮｾｳＮｧｾｾＭｧｾｾＭｾ＠ ........ DEPTH TO WATER LEVEL (m) .... ｴＧｊ＼＿ＮｾＮ＠ ＿ＮｾＹｾＮｾｙｾＮＴ＠ ... . 

• . . • • . . • • . • . . . . . . . . . • . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DATE ....•... ＰＮｃＺｴＹＮｑｾｊＧＮＢ＠ .. l. 7.,,. J.9}7 ................ . 

GEOLOGIC PROFILE 

w 
DEPTH CLASSIFICATION ｾ＠

:E 
m LEGEND SYMBOL ｾ＠

DESCRIPTION OF MATERIALS 

DISTRIBUTION OF 

MATERIALS% 

GRAVEL SAND ｾ＠
Brown gravelly sand with 
traces of silt. Cobbles ｾ＠ 5%, 
average ｾ＠ = 10 cm, maximum <P 
= 15 cm. Sub-angular to 
sub-rounded particles mostly 
granitic though ｾ＠ 10% 
phyllitic. Interbanded with 31.2 60.1 8.7 

1·0-
layers of brown silty sand 
notably from 0.82 - 0.88, 
1.22 - 1.31 and 1.43 - 1.49 m 
Sandy partings observed. 
Well graded, compact, average 

Ｑ Ｌｾ＠ moisture, traces of 
ｊＭｾｾＭＫＭｾｾ｟｟ＮＮ｟ｬＬｾｪ｜ｯｸｩ､｡ｴｩｯｮＮ＠ ｾ＠

2·0-
Brown silty sand with traces 
of gravel. Uniform, compact, 

some sandy partings observed. 
Thin layers of medium grained 
sand present notably from 
2.5 - 2.59 and 2.96 - J.08 m. 

TEST 
>-

TYPE 
a::I-
OJ: 

0 :Ii.., 
:::> E 

MOISTURE :IE -- .... -
CONTENT °lo ><-

<( z 
::1=> 

20 40 60 80 

7 .6 68.4 24.0 0 

3·0-

4·0-

END OF HOLE 

TEST TYPES SOIL AND ROCK TYPES 

ｾｔｏｐｓｏｉｌ＠ §] SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｴＺ｜ｨｾｽ｝＠ ALLUVIUM ｾ＠

rum COLLUVIUM ｾ＠

HIGHLY WEATHERED ROCK 

COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

EJ PLASTIC LIMIT 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

FIGURE 

TEST PIT 

NQ 148 
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@montrea eng1neenng company, limited 

PROJECT: ＭｾｾＮｲＺｲＺＭＮｇｭ｜ＱＬＮＮ＠ ｾＮｲＺＱＺＱｾ＠ . ＮｊＹＮｾｩＺｩｲ＠ ＮｙｾＮｉＩＮｴｾｾｾ＠ ................................................................... . 

PROJECT N9 .. ｾＮ＠ P.J.9;3.--:Q ....................................... APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION .. .8ackbO.E! ............................... DEPTH ( m) ..... } : ＹＮｾ＠ ............................ . 

PURPOSE ... $!=!.qJ;°\:.h. fqi;. ｾｑｐＮｾｊ［ｾＮｴ［ｾＮ＠ Ｌｩ｜Ｎｧｧｩ［ｾｧｱｴｾ＠ ................ DEPTH TO WATER LEVEL (m) ..... NP.t. ａ｣ｨｩ･ｶｾ､＠ .. . 

. . • • . . . • • . . . . . • • • . . . • . • . • • • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . DATE .•... ｾｾｾＮＧ＠ .. ｾｾＯ＿＿＠ ........................... . 

DISTRIBUTION OF 
GEOLOGIC PROFILE MATERIALS% 

w 

ｾ＠
DEPTH CLASSIFICATION ｾ＠

:E DESCRIPTION OF MATERIALS GRAVEL SAND 

m LEGEND SYMBOL "' (/) 

17 
Interbanded layers of green 
tinted brown sand & silt,browr 

silty sand, brown medium 
jgrained sand & medium to coarse 

Ill 
jgrained sand & gravel. 

10.5 72. 7 16.8 
Sandy partings noted in silty 

1·0-
jbeds, ｣ｯ｢｢ｬ･ｳｾ＠ 1%,compact, 

sub-angular particles. Some 

gravel in total description. 

1.i, 
!'T' 

!Brown well calibrated sand witl 
some gravel. Uniform distribu-
tion, compact, low water 
!content, sub-angular particles. 

2·0- Some gravelly layers present. 
Cobbles ｾ＠ 1%. 

112 16.8 81.5 1. 7 
' 

End of hole. 

4·0-

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL V : j SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｾ＠ ALLUVIUM ｾ＠

EE COLLUVIUM ｾ＠

HIGHLY WEATHERED ROCK 

COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

EJ PLASTIC LIMIT 

8 LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
｡Ｚｾ＠ "' a :i:: ｾ＠

CJ "' :liij.., w 
ｾｊＺ＠ E ｾ＠

MOISTURE :I - a: 
Ｍｾ＠ - w 

CONTENT °lo ><- J: cZ 
ｾ＠

Ｚｉｾ＠ 0 

20 ﾷｾ＠ 60 80 

0 

. 

FIGURE 

TEST PIT. 

N9 149 
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@montrea eng1neenng company, limited 

PROJECT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT N9 ........ ｾＮ＠ ｦ＿ｾＮｾｾＺＭＮｱ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ....... ｾＬｱ＼［ｾＮＱＧＡＹｾ＠ ........................... DEPTH (m) ...... } .•. Q? ........................... . 

PURPOSE ....•••.•.. ＿Ｎｅ［ｾＡＮ＼［ＱＺ＠ .. ｾ＼＿Ａ＠ .. ＼［ｾＮｾ＼［ＮｲＺｾｾｾＮ＠ ＿ｧＸｾＮｾＸ＿Ｎｴ［ｾ＠ ........ DEPTH TO WATER LEVEL (m) . . ｾ＼＿ＮｾＮ＠ ｾＮｾｾｾＮｾＧＺＱｾＮｱＬ＠ .... . 
• • . • • . . • • . . • • • . . • . . . . . . • . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . DATE .•..... !),<:; ｾｾＮｬ＿ｅ＿ＮｲＺＮ＠ ｾｾＮ＠ \. ｦＮｾ＿＠ J .. ............... . 

GEOLOGIC PROFILE 

w 
DEPTH CLASSIFICATION ｾ＠

:E 
m LEGEND SYMBOL ｾ＠

DESCRIPTION OF MATERIALS 

!if' Brown medium to coarse 
grained gravelly sand. 

DISTRIBUTION OF 

MATERIALS% 

GRAVEL SAND CZ 

TEST 
> 

TYPE 
a: .... 
0 J: 

Cl 
2iij.., 
::>;t: E 

MOISTURE 2 -
-1- -

CONTENT °lo ><-
cZ 
2::> 

20 40 60 80 

Cobbles ｾ＠ 5%, sub-angular 
particles mostly granitic 
with an average <P = 6 cm 

NOTE Sane and i: il l oriz4'n 
not ｾ｡ｭｰｬ･＼＠ . 

1·0-

2·0-

4·0-

and a maximum ｾ＠ = 15 cm. 
Well graded, compact, low 
water content. Roots attain 
a depth of 1.37 m. Some 
oxidation from 0.0 to 0.21 m 
with traces only, thereafter. 
From 0.7 - 1.01 m horizon 

ｾｬ＠ of greenish brown sand and 
silt with some gravel. 
Cobbles ｾ＠ 3% with a maximum 

t(J = 15 cm. Some oxidation 
spots noted, traces of wood 
and leached light grey soil, 
roots prominent. Dense, 
average moisture. 

END OF HOLE 

SOIL AND ROCK TYPES TEST TYPES 

ｾｔｏｐｓｏｉｌ＠ t : j SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

t?>::. ;'.) ALLUVIUM ;(_;'i.3,' HIGHLY WEATHERED ROCK 

EE COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

[!) PLASTIC LIMIT 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

FIGURE 

TEST PIT 

N9 150 

Ill .... 
(I) 
w .... 
a: 
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0 
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@montrea eng1neer1ng company, limited 

PROJECT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT N9 ..•..... ｾ＠ .. ｬ＿ｾＮｾｾＺＭＮｱ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ...... ｾ＿ＮｃＺｾＡﾰｬＮｾｾ＠ ............................ DEPTH (m) ... ｽＺＮｾ＿＠ .............................. . 

PURPOSE ........•.. ＿ＮｅＧＮ＼ＺＱｾＮ｣［ｬＩＮ＠ .. ｾ＠ Ｇ＿ｾ＠ .. ｃＺｾＮｴＺｃＺＭｲＺＮｦＡＺ＠ ｾｾ＠ . . ＿ＸＮＸｾｾＮＸ＿ＮｴＮｾ＠ ........ DEPTH TO WATER LEVEL (m) ... ｾ＿ＮｾＮ＠ ＧＮＧＱＮＧＺｾｾＮｾＺＧｾＮｾ＠ .... . 
DATE, October 18 1977 

• . . • . . . . • . • . . . . . . . . . • . . . . • • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................. 1 ...... .•................... 

GEOLOGIC PROFILE 

w 
DEPTH CLASSIFICATION 'ft. 

DESCRIPTION OF MATERIALS 

DISTRIBUTION OF 

MATERIALS% 

GRAVEL 

m LEGEND SYMBOL 
::::e 
C( 
U> 

1·0-

2·0-

3·0-

4·0-

Organic material, black earth, 
leached light grey soil. 

Brown medium to coarse 
grained sand with some gravel} 

Olive green till: Gravelly 
and sandy silt with traces of 
clay. Fragmented bedrock 
(quartz sericite phyllite) 
dispersed throughout. Dense, 
average moisture, well 
graded. 

Bedrock: Grey fine grained 
quartz sericite phyllite. 
Platy, silvery sheen on 
cleavage planes, quartz j 
\veined. 
I'-----___. 

END OF HOLE 

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL Em SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｾ＠ ALLUVIUM ;'(}J,' HIGHLY WEATHERED ROCK 

gm COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

G] PLASTIC LIMIT 

£. LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

TEST 

TYPE 

FIGURE 

> 
a: ... 
o:c 

<-' 
:Ii.., 
::i e 
:I -- ... -><-
cZ :I ::I 

TEST PIT 

N9 151 

Ill ... 
(/) 

"' ... 
a: 

"' ::c ... 
0 

I 



@montrea eng1neenng company. limited 

PROJECT: ＭｾｾｾＮＱＺＭＺＭ｣［ＮｾｾｾＭ Ｎｃ＿ｾＮｾｦＡｬ＠ .. ｾ＼＿ｾＮｾｾＭ ｙｾｾＮｴ［ＱＺＱＡＮｾ＠ ........................................................ · ... · ...... . 

PROJECT N9 .• • I.<N1. ｾＮｊＬＹ［ＳＮＭＺｑ＠ ...................................... APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ... ｾｱＮｾｾｑ＼＿Ｎｾ＠ .............................. DEPTH (m) ....... ＿ＺＮｾｾ＠ ........................... . 
PURPOSE •.. ｾｾ＿ＭＮｲｳＧ｜Ｑ＠ . . ｾ＿Ａ＠ .. ｣［ｾＮｲＺｩｾＮｲＺｾＡＺＮｾＮ＠ ｎｲｮＺｲＮｾｧ＿Ｎｴ［ｾＮﾷ＠ ................ DEPTH TO WATER LEVEL (m} •.. Nq t .. Ｑ｜｣［ｨＺｩＬﾢｙＮｾｾＮ＠ ' .. . 

• • . . . . . . • • • • . . . . . . • . • . . • . • • . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . DATE .. O.ct .... 18./. 77 .............................. . 

DISTRIBUTION OF 
GEOLOGIC PROFILE MATERIALS °lo 

w 
DEPTH CLASSIFICATION ｾ＠

ｾ＠

m LEGEND SYMBOL ｾ＠

1·0-

DESCRIPTION OF MATERIALS 

Brown medium to coarse 
grained sand and gravel. 
Cobbles ｾ＠ 8-10% with an aver­
age ｾ＠ = 8 cm and a maximum 
ｾ＠ = 18 cm. Well graded, loose, 
low moisture content, sub­
angular particles mostly 
igneous though some phyllite 
chips ｾ＠ 15% specifically in 

GRAVEL SAND ｾ＠

#1 gravel and coarse sand 44.8 54.5 0.7 J:.. 
fractions. ｾ＠

2·0-

3·0-

4·0-

Traces of oxidation observed 
though not prominent. Gravel 
in layers ｾ＠ lOcm to 15 cm 
thickness. 

End of hole. 

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL Em SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｴ＿ｾﾷｾｾ＠ .. ｾＺＱ＠ ALLUVIUM ;(1'1:,1 HIGHLY WEATHERED ROCK (!] PLASTIC LIMIT 

ｾｩ］ｾ］ｾ］ｾ］ｲｊ＠ COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

& LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

TEST > 

TYPE 
｡ＺＺｾ＠

0 :c 
C> 

2 iij., 
::)3t e 

MOISTURE 2 -
Ｍｾ＠ -

CONTENT °lo ><-cZ 
2=> 

20 Ｔ｟ｾ＠ 60 80 

FIGURE 

TEST PIT 
NQ 152 

I/) 
ｾ＠
en .., 
ｾ＠

a:: .., 
:c 
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@montrea eng1neenng company, limited 

PROJECT: ......... ｾＮ･ＺｾｾＮＭＭＺｾｾＮｾＮ＠ ＬｱｾＡｬＮｾＮ＠ ＺＱＮｾｾｾＮｾＮ＠ ｙ･ＺＱＮＱｾＮｾｾｾ＠ ........................................................... . 

PROJECT NC? ....... ｾ＠ .. ｦ＿ｾＮｾｾＺＭＹ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ...... ｾＱＺＱｾＮｾｾｾ｟･［＠ ............................ DEPTH (m) .... ? ... ｾｾＭ ............................. . 

PURPOSE ........... ＿Ｎ･［ｾｲＮｾｬＩ＠ .. ｾ＼＿Ａ＠ . ＮＹ＼＿ＮｾｾＺｲＮｾｾｾ＠ .. ＱＺＱＦＸＡｾＮＸ＿ＮｴＮｾ＠ ........ DEPTH TO WATER LEVEL (m) ... ｾ＼＿ＮｾＮ＠ ＿ＮｾＱＺＱｾＮｾｙｾＮｱ＠ .... . 

. . . . . . . . • • . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . DATE ....... ＹＮｾｴＹｾｅｩＡｦ＠ .. ＺｊＮｾ＠ .•.. 'J.-.9)7 ................. . 

DISTRIBUTION OF 
GEOLOGIC PROFILE MATERIALS% 

DEPTH CLASSIFICATION ｾ＠
DESCRIPTION OF MATERIALS 

m 

1·0-

2·0-

3·0-

4·0-

:E 
LEGEND SYMBOL ｾ＠

fi'I' Brown medium to coarse 
grained sand and gravel from 
0.0 to 1.22 m passes to a 
gravelly medium grained sand 

ｾｬ＠ with a lens of gravel 28 cm 
thick from 1.22 - 2.29 m. 
Cobbles ｾ＠ 15%, boulders-:::::- 2%: 
essentially concentrated from 
0 - 1.22 m. ａｶ･ｲ｡ｧ･ｾ＠ = 10 cm 

Hf\ maximum q> = 25 cm. Well 
graded, loose, low water 
content, sub-angular 
particles mostly granitic 

ｾＲ＠ though some phyllite ｾ＠ 25% 
specifically in gravel and 
coarse sand fractions. 

END OF HOLE 

GRAVEL 

SOIL AND ROCK TYPES TEST TYPES 

SAND r:z 

ｾ＠ TOPSOIL f2SJ SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

f,;·\·/J ALLUVIUM ;(1'1.5,' HIGHLY WEATHERED ROCK 

EE COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

(!] PLASTIC LIMIT 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
a: .... 
Q J: 

0 
:E jjj.., 
=>;t e 

MOISTURE :E -
-1- -

CONTENT °lo 
><-cZ 
:E :::> 

20 4Jl 60 80 

FIGURE 

TEST PIT 

N9 153 

fl) .... 
fl) 

"' .... 
a: 

"' J: .... 
0 

I 



@montrea eng1neenng company, limited 

PROJECT: ......... ｾＭｴＺ［ｾＺｲＮＭＺｾｾＭｾＭ ｟ｱｾｾＮｾＮ＠ ＡＮｾｾｾｾＮ＠ ｙｅＷＱＺＱｾＮｾｾｾＭ .......................................................... . 

PROJECT N9 ....... ｾ＠ .. ｦ＿ｾＮｾｾＺＭＭＮｱ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ........ ｾｱＮｾｾｑＮＹＮｾ＠ ......................... DEPTH (m) .... 7 .. Ｉｾ＠ ........................... , .. . 

PURPOSE ....•.•.•.• ｾＮｾ｣ＺｴＺｲＮ＼ＺＱＺ＠ .. ｾ＿［ｲ＠ .. ｃＺＺ＿ＮｾｃＺＺ［ｴＺＢＮｅＷｾｾＭＮ＠ ｾｾＦｾｾＦ＿ＭＮｾｾ＠ ........ DEPTH TO WATER LEVEL (m) ... ｾＡＩＮｴ［Ｎ＠ ｩｬＮｾｊＺｩｾＮｾｹｾｱ＠ .... . 

• . . • . . • . • • • . • • . • • . . . . . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . DATE ...... ｯｾＮｴｯｰｧｲ＠ . .J. 9 .... i9.7.Z .................. . 

DISTRIBUTION OF 
GEOLOGIC PROFILE MATERIALS °lo 

DEPTH CLASSIFICATION 

m LEGEND SYMBOL 

1·0-

DESCRIPTION OF MATERIALS 

171' Brown medium to coarse 
grained sand and gravel 
passes with depth to a 
gravelly sand. Cobbles ｾ＠ 10%, 

a boulders< 1%, average cp = lOcm 
maximum ｾ＠ = 23 cm. Cobbles 
and boulders mainly situated 
between 0.0 and 0.98 m. 
Sub-angular particles 

ＱＭｾｾＮＮＮＮ｟ｾｾｾｌｾｾｾＧＭｯｪ･ｳｳ･ｮｴｩ｡ｬｬｹ＠ granitic though 

2·0-

3·0-

4·0-

some phyllite ｾ＠ 15% prominenJ 
in the coarse sand fraction. 
Well graded, loose, average 
!moisture. 

Olive green till: Gravelly 
and sandy silt with traces 
of clay. Well graded, compact 
to dense, average moisture. 
Cobbles ｾ＠ 4%, boulders<:: 1%, 
average ｾ＠ = 10 cm, maximum 

J 
ｾ＠ = 28 cm. Sub-angular 

particles. 

END OF HOLE 

GRAVEL 

SOIL AND ROCK TYPES TEST TYPES 

SAND tz 

ｾ＠ TOPSOIL r : j SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｦ＿［ｾﾷＯｊ＠ ALLUVIUM ;(_;'JJ,' HIGHLY WEATHERED ROCK E) PLASTIC LIMIT 

mill COLLUVIUM ｾ＠
1

COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

& LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
a: .... 
ax 

Cl 
:E w.., 
ｾｾ＠ E 

MOISTURE :E -
-1- -

CONTENT °lo ><-
"z 
Ｚｅｾ＠

20 4Q_ 60 80 

FIGURE 

TEST PIT 

NQ 154 
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e montrea en91neer1ng company, limited 

PROJECT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT N9 KAM 6163-0 APPROXIMATE DIMENSIONS: ...................................................... 

METHOD OF EXCAVATION ...... ｾ＿Ｎｾｬ｟＼ｴｩ｟ｱｾ＠ ............................ DEPTH (m) .... ;3 .•. Ｙｾ＠ .............................. . 

PURPOSE ........... ｾＮｴ［ｾｾＮｃＺｬｦ＠ .. ｾＹｾ＠ . Ｎ＼［Ｚ＿＿ｾ＠ ｾＮＱＷｾｾ＠ .. ＼［ｬＦｾｾｾＮｾｾＮｴＮｦＷ＠ ........ DEPTH TO WATER LEVEL fm) ... I;l°P.t;. ｾｾｬＺ｜ＮｩＮｾｙＮｾＴ＠ .... . 

. . . . . . . . • • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DATE ....... QG ｴＺｐＮｬｾｾ［ｲ＠ .. ｊＮＹＮｾＮ＠ J..9) 7. ................ . 

GEOLOGIC PROFILE 
DISTRIBUTION OF 

MATERIALS% 

w 
DEPTH CLASSIFICATION ｾ＠

:I: DESCRIPTION OF MATERIALS 

m LEGEND SYMBOL ｾ＠

1·0-

2·0---i 

3·0-

4·0-

llF 

Brown uniform silty sand 
with traces of gravel. 
Thinly layered ｾ＠ 1 mm with 
sandy partings. Compact, 
low water content. Cobbles 
ｾ＠ 1%. 

ｾｬ＠ Thin horizons of grey silt 
with some sand observed. 
Thin layers ｾ＠ 13 cm and 
less of brown sand and 
gravelly sand noted. 

I .Jr 

END OF HOLE 

GRAVEL 

SOIL AND ROCK TYPES TEST TYPES 

SAND ｾ＠

ｾ＠ TOPSOIL t : j SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｴｌＯｾｊ＠ ALLUVIUM HIGHLY WEATHERED ROCK 

ill]] COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

[!) PLASTIC LIMIT 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

TEST 
> 

TYPE 
a: ... 
Cl: 

Cl 
::liij.., 
::>:i: E 

MOISTURE :I -;c!: -
CONTENT °lo cZ 

::1::> 
20 4.Q.. 60 80 

FIGURE 

TEST PIT 

N9 155 
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e montrea eng1neer1ng company, limited 

ｐｒｏｊｅｃｔｾｾｾｾＮＭＭＺｾｾＮｾｾｾｾＮＡＮｾｾｾＮｾＮ＠ ｙＮ･Ｚｾｾｾｾｾ＠ ...................................................................... . 
PROJECT N9 .. ｾＮ＠ ｾｾＭｾ＿ｾｾ＠ ....................................... APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION •. ｾＮｾｾｾﾰｬ＿Ｍ＿ｾ＠ ............................... DEPTH (m) ........ ＿Ｎｾ＿ｾ＠ .......................... . 

PURPOSE, ... ｾｾＭＷＺｾＮｾＮ＠ ｾＮｾＺ＠ .. ｾ＿ｾＧＺｾＮ･Ｚｾｾ＠ .. ｾｾＮＦｾｾＮＦｃＺｬｾＮ･［＠ ............... DEPTH TO WATER LEVEL fm) .... ﾰｴＧｦＧＡｾ＠ .. ｾｾａｾｾｾｾｾ＠ .... . 

• • . • . . . • • • • . . . . . • . . • . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DATE ..... ＹｾＮｴ［＠ t • • J. 9 .•.. 'J..9)7 .• ...................... . 

DISTRIBUTION OF 

MATERIALS% GEOLOGIC PROFILE 

DEPTH CLASSIFICATION ｾ＠
2 

m LEGEND SYMBOL ｾ＠

DESCRIPTION OF MATERIALS GRAVEL 

Brown medium to fine grained 
sand with traces of gravel anc 
traces of silt. Fairly uni­
form, average moisture,compact. 

SAND rz 
TEST > 

TYPE 
｡Ｚｾ＠
Q:C 

Cl :1;.., 
:::> E 

MOISTURE :I -
Ｍｾ＠ -

CONTENT % >C-
cZ 
:I:::> 

20 4jl 60 80 

V1ens of medium to coarse grafl ed 
gravelly brown sand with some 
silt in the matrix. Covers 13.1 
three of the four walls. 

73.5 13.4 ｾ＠

1·0-

2•0-i 

3·0-

4·0-

' Brown sand and gravel. 

Cobbles ｾ＠ 3%, boulders = 1%, 
aver age 'f = 8 cm, maximum Ct' = 

30 cm. Well graded, loose to 
compact, low water content, 

ｾＲ＠ sub-angular particles mostly 35.1 64.2 
granitic though ｾ＠ 15% 

_..V 

phyllite essentially in grave 
and coarse sand fractions. 
Gravel in layers. 

End of hole. 

Note: Cobbles=: 1% from 0.0 
to 1. 71 rn with a 

maximum f' of 10 cm. 

SOIL AND ROCK TYPES TEST TYPES 

o. 7 *> 

ｾｔｏｐｓｏｉｌ＠ SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｴ［ｾＺｴＢＭＨｈ＠ ALLUVIUM l(;'J,' HIGHLY WEATHERED ROCK EJ PLASTIC LIMIT 

m COLLUVIUM ｾ＠ COMPLETELY WEATHERED £. L19UID LIMIT 

ROCK (RESIDUAL SOIL) 
>C OPTIMUM MOISTURE CONTENT 

FIGURE 

TEST PIT 

NQ 156 

'. 

en 
ｾ＠
Cl) 
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ｾ＠

a: 
w 
:z: 
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@montrea eng1neer1ng company, limited 

PROJECT: Kerr-CNRL Grum Joint Venture .......................................................................................................... 

PROJECT N9 ..•.... ｾＭ Ｎｦ＿ｾＮｱｾＺＭＮｑ＠ ................................. APPROXIMATE DIMENSIONS: 

METHOD OF EXCAVATION ...... ｾ＿Ｎ｣［ｬＮ＼ｨｃＡｾ＠ ............................ DEPTH (m) ..... . ｾＺ＠ ｐＮｾ＠ ............................ . 

PURPOSE ........•.. ＿ｾｾｲＮｾＹ＠ .. ｾＹｲＮ＠ ｓＮＹＮＧＱ＼［ＡＮｾｴｾＮ＠ ｟＼［ｩｧ｟ｧ［Ｍｾ｟ｧ＼［ｬＩＺＺＮｾ＠ ........ DEPTH TO WATER LEVEL (m) ..• ｾｐＮｴＮ＠ ｾｾｐＮＮｩ［ｾｙＮｾＹ＠ .... . 

• . . . . . . . • . • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DATE ..... ｏ｣Ｎｴｯ｢ｾｲ＠ .1.9 •· :J.97.7 .................... . 

GEOLOGIC PROFILE 
DISTRIBUTION OF 

MATERIALS °lo 
TEST 

TYPE 
> a: .... 
ox 

Cl 

ｌＭｾｾｾｾｾｾｾｾＮＭ ........ ｾｾｾｾｾｾｾｾｾｾｾｾｾｾＭＭＫｾｾＭＭＭＮＭｾｾＭＭＮｾｾ｟｟ＬＬＭＭＭｾｾｾｾＮＮＮ｟ｩ＠ ｾｾｾ＠

DEPTH CLASSIFICATION ｾ＠ rz MOISTURE ! !::: ｾ＠
:IE DESCRIPTION OF MATERIALS GRAVEL SAND y CONTENT °lo c z 

m LEGEND SYMBOL ｾ＠ 20 4.2. 60 ao ｾ＠ ::i 

2·0-

3·0-

4·0-

I' Brown silt and sand with 
traces of gravel interbanded 
with brown fine grained 
sand. Uniform, compact, low 

ｾｬ＠ moisture content. Sandy 
partings noted in silt and 
sand beds. Cobbles ｾ＠ 1%. 

Olive green till: Gravelly 
and sandy silt. ｃｯ｢｢ｬ･ｳｾ＠ 8%, 
boulders ｾ＠ 1%, average ｾ＠
= 10 cm, maximum ｾ＠ = 30 cm. 
Well graded, low moisture 
content, sub-angular to 
sub-rounded particles, dense 
material. 

END OF HOLE 

SOIL AND ROCK TYPES TEST TYPES 

ｾ＠ TOPSOIL Em SLIGHTLY WEATHERED ROCK 0 NATURAL MOISTURE CONTENT 

ｦｩＺＺＧ｜ｾｻＩＺＩ＠ ALLUVIUM ｾ［ﾷＱｾ Ｑ＠
HIGHLY WEATHERED ROCK 

[]] COLLUVIUM ｾ＠ COMPLETELY WEATHERED 

ROCK (RESIDUAL SOIL) 

0 PLASTIC LIMIT 

A LIQUID LIMIT 

)( OPTIMUM MOISTURE CONTENT 

FIGURE 

TEST PIT 

NQ 157 
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APPENDIX D 

LABORATORY TESTING 

CONSTRUCTION MATERIALS 



Moisture Content Determination 

November 8, 1977 Samples 

Bottom Moisture 
Hole No. Sample Depth Content Comments 

(m) (% Dr Wt.) 

TP57 S-1/2 1. 0 5.5 Gravel 
S-2/2 1. 75 18.5 Sand 

TP58 Auger 3.0 3.9 

TP59 S-1/4 1. 0 5.2 Sand 
S-2/4 2-3 20.9 Silt 
S-3/4 3.0 16.2 
S-4/4 3.5 12.8 

TP60 Auger 3.0 3.8 

TP101 S-1/2 1.83 3.9 Gravel 
S-2/2 3.08 7.3 Sand 

TP108 S-1/1 2.59 3.9 Gravel 

TP114 S-1/2 1. 92 4.2 Gravel 
S-2/2 3.35 3.6 Sand 

TP122 S-1/3 1. 65 3.4 Gravel 
S-2/3 3.23 4.3 Sand 
S-3/3 4.27 7.6 Sand 

TP123 S-1/1 3.81 5.1 Sand 

TP128 S-1/1 3.23 4.2 Gravel 

TP130 S-1/1 3.54 3.6 Gravel 

TP133 S-1/2 2.47 2.9 Gravel 
S-2/2 2.99 3.6 Gravel 

TP136 S-1/2 1. 77 2.9 Gravel 
S-2/2 3.60 7.4 Sand 

TP137 S-1/2 1. 83 6.6 Gravel 
S-2/2 3.75 6.4 Sandy Gravel 

TP139 S-1/1 3.81 3.5 

TP142 S-1/2 2.80 10.1 Silt 
S-2/2 4.02 3.2 Sand 

••••• 2 



- 2 -

Bottom Moisture 
Hole No. Sample Depth Content Comments 

(m) (% Dr Wt.) 

TP148 S-1/2 1. 68 4.7 
S-2/2 3.93 8.9 Sand 

TP149 S-1/2 1.40 12.3 
S-2/2 3.08 2.7 

TP152 S-1/1 2.44 2.4 

TP156 S-1/2 J-. 71 5.7 
s-2/2 3.29 2.1 
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CONCRETE AGGREGATE 

REPORT 

TO Montreal Engineering Company Ltd. , 
P.O. Box 777, 
Place Bonaventure, 
MONTREAL, Quebec 
H5A 1E3 

PROJECT Kerr Addison Mines 

SOURCf TP//57@ 1. 5 - 1. 7 5 
DATE SAMPLED 

TYPE OF SAMPLE 

DATE RECEIVED 

COARSE AGGREGATE 

SIEVE PERCENT RETAINED 

SIZE INDIVIDUAL CUMULATIVE 

3" 

2" 

11/2" 

l" 

%" 
1/2" 

3/s" 
No. 4 ｾ＠ LOO _Q_ 
No. 8 

PAN 

SHAPE 100% angular and subangular. 

PERCENT CRUSH 

SOUNDNESS (VISUAL INSPECTION) 

COAL CONTENT 

COMMENTS Some elongated and flat 
stones. 

COARSE AGGREGATE 0 
GRADATION LIMITS 
PERCENT RETAINED JO 

1 1,1"'·4 J ... 4 3,4"·4 20 

2 .. 0 0 
30 "' z 

J 1/, •. 0-5 0 < 40 ..... 

"' I .. 0-5 0 a: 
50 .... 

lf4'' 30-65 0-JO z 
"' 60 u 

1;, .• a: 40-75 
"' Q.. 70 

j-'•• ,. 70-90 45-80 
80 

4 95-100 90-100 90-100 
90 

8 95-100 95-100 

OFFICE Edmonton 
FILE B-4017 
DATE November 
CLIENT P.O. 

3 c.c. Client 

s 2/2 

SIEVE 
SIZE 

No. 4 

No. 8 

No. 16 

No. 30 

No. 50 

No. 100 

No. 200 

PASS No. 200 

F.M. 

F.M. RANGE 

PERCENT SAND 

PERCENT FINER 

SAMPLED BY 

DATE TESTED 

FINE AGGREGATE 

PERCENT 

INDIVIDUAL 

_Q_. 7 
0_._5 
0_._3_ 

Jl_._6__ 

5_._l_ 
25_ _5_ 

..fJJ_ _3_ 

2.2·2.6 

2.6·2.9 

2.9·3.2 

99.4 
NO. 200 67.3 

30, 1977 

RETAINED 

CUMULATIVE 

0.7 
1. 2 
1.5 
2_._l 
7.2 

_32_._1 

lJl.O....._Q_ 
ｾ＠

FINE SAND 

MEDIUM SAND 

COARSE SAND 

ORGANIC IMPURITIES NO. (COLOR RANGE 1·5) 

AS IS 2.0 COAL REMOVED 

COAL CONTENT 

COMMENTS 

JOO .......... ..., ---"':..... ｾ＠ 90 ,, ..... 
ｾ＠ｾ＠ ' 80 

ｾｾ＠ ', ｾ＠ｾ＠ ' 70 

ｾ＠ ' ' ' 60 

', ' ｾ＠ｾ＠ 50 

' ' \ 

' 40 
ｾＬ＠

' ｾ＠ ' 30 

',., !', 

' ' 20 ... ...... , 
... , 

ｾ＠ 10 
.....-..... 

"'-I 0 

3" 2"J 1/, .. l" 3/," 1/2"%" No.4 No.8 No.J6 No.30 No.50 No.100 No.200 

SIEVE SIZE 

0 
z 
c;; 
(/) 

<: 
Q. 

.... 
z 
"' u 
a: 
"' Q. 

REPORT CERTIFIED TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 57 

BURNABY CALGARY DAWSON CREEK EDMONTON GRAND PRAIRIE LETH BRIDGE PRINCE GEORGE RED DEER WINNIPEG 

TUll3 - 1174 



GRAVEL © SIZES SAND SIZES j _f COARSE 1 
-

l 
FINES (SILT OR CLAY) 

Fl NE OARS MEDIUM FINE 

U.S. STANDARD SIEVE SIZES 

100 
3"2" II!." 1• "'. ﾷｾＭ 114 

-
1110 tt20 1140 "'° 11100 

r 1 
11 200 11325 

"' 
0 :u 0 

11" 
-

z 

ｾ＠
t'. 

en 

90 

Cl") c 

\ 

r 

::a -I :I z 

ｾ＠

:::Di G'\ 
,. 

- m :u 
10 1-- +--+-

z z 
G'\ 

ｾ＠z 
m 

\ "" 
m .. 

70 

JJ 

z 

ｾ＠
- z ,. 

• 
...... G'\ 

)> en 
:z:: "" 

z 

... 
0 en 

60 

"O 

0 

\ 

JJ 

• 
n ｾ＠ 0 

Ill 

f\ 
c:: m -

z 
"' 
ｾ＠50 

::a 
en 

-
6 

ｾ＠

ｾ＠
- -= z 

)> 

... "" 
r en 

\ 
en 

z 40 

m 

ｾ＠
Ill 

JJ 

T'\ 

< 

u f\. 

Ci p m 
en 

• .. ｾ＠
a. 30 

ｾ＠

... z: "' ... n ... 
"' 0 0 > :: > 

ｾ＠

n ... c ｾ＠ • z: "' z "' .. .. z 

20 ｾ＠

n .. 0 
;:; .. "' 

... .. 
> 1-3 " ttj "' z .. 

ｾ＠
10 

ｾ＠
l] l ｉｾ＠ " Ａｾ＠ z 

J l f:::: 
"' 

t-
.. 0 

I] J J l 
fl-

... R'> z: 
ｾ＠

0 

("1 1-3 6 CJ\ 

·r 10 I 0.1 

.l ttj 
f\i 

I I 
.... MllllMltlll 0.001 J, 

I I ' I I 
I I 

0.-.1 .... a-

I I I 0.1 
I I 

I I '-.J .. •... (\) 
0.001 I II CM II 0 

" " 
......, 

"II ,.. ,. GRAIN SIZI 
> > ... ... 
"' "' ... .. ... IEMAlltS: 

Ill ｄｬｯｾ＠ MM. "' "' "' n 

D30= 
... 

MM. .. 
" " -t') 

D -
60 MM. tv 

Cu ｾ＠
Cc 

0 

ｉｾ＠
ＧＮｾ＠

NOTE: UNIPIED SOIL CLASSIFICATION SYSTEM ·. 
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CONCRETE AGGREGATE 

REPORT 

TO Montreal Engineering Company Ltd., 
P.O. Box 777, 
Place Bonaventure, 
MONTREAL, Quebec 
HSA 1E3 

PROJECT Kerr Addison Mines 

3 

OFFICE Edmonton 
FILE B-4017 
DATE November 30, 1977 
CLIENT P.O. 

c.c. Client 

SOURCE. TP#-59@ 2 - 3M 
DATE SAMPLED 

TYPE OF SAMPLE S 2/ 4 
DATE RECEIVED 

SAMPLED BY 

DATE TESTED 

COARSE AGGREGATE FINE AGGREGATE 

SIEVE PERCENT RETAINED SIEVE PERCENT RETAINED 

SIZE INDIVIDUAL CUMULATIVE SIZE INDIVIDUAL CUMULATIVE 

3" No. 4 

2" No. 8 0.7 0.7 
11/2" No. 16 _Q_._ 6 ...1.....3 
l" No. 30 Jl.6 1. 9 
3i4" No. 50 2......2_ .A.......1 
'h" No. 100 -12.........9. 17.0 
3la" No. 200 22 ..£. _3_9_ 6 
No. 4 100 0 100 _Q_ PASS No. 200 ..fill .A _l_Q_Q_ __Q_ 

No. 8 F.M. 2.5 
PAN 2.2·2.6 FINE SAND 

SHAPE 97% angular and subangular. F.M. RANGE 2.6·2.9 MEDIUM SAND 

3% rounded and subrounded. 2.9·3.2 COARSE SAND 

PERCENT CRUSH Nil. PERCENT SAND 98.9 
SOUNDNESS (VISUAL INSPECTION) Good. PERCENT FINER NO. 200 60.4 

ORGANIC IMPURITIES NO. (COLOR RANGE 1-5) 

COAL CONTENT AS IS 1. 0 COAL REMOVED 

COMMENTS COAL CONTENT 

COMMENTS 

COARSE AGGREGATE 0 100 

GRADATION LIMITS 
.... .,,, ... 

ｾ＠ ｾ＠PERCENT RETAINED 10 90 ,, 
'',' ｾ＠

1 '/.:"·4 l"-4 >;. "·4 20 ｾ＠ 80 
ｾＬ＠

,, 
=s= 2" 0 0 

30 ｾ＠ ｾ＠ 70 "' z ', \ "\ I'!.." 0·5 0 \ < 40 ' 60 I- ', \ "' I" 0·5 0 a; 
ｾ＠50 ｾ＠ 50 

I- \ lJ. .. 30-65 0·10 z ' ｾ＠"' 60 ' 40 u .... , \ a; ｜Ｏｾﾷ＠ .. 40·75 
"' ｾ＠ ' 0.. 70 30 

J''' 70-90 45-80 )., ｾＬ＠., 
80 ' 20 

4 95·100 90·100 90·100 ,, ""'f"' 
90 ... ｾ＠ 10 

8 95·100 95·100 ....... ...... 
100 0 

3" 2" 1 1; 0" I" 3/," 1/2" lie" No.4 No.8 No.16 No.30 No.50 No.100 No.200 

SIEVE SIZE 

l'.J 
z 
(ii 
(J) 

< 
0.. 

I-

z 
"' u 
a; 
w 
0. 

REPORT CERTIFIED TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 58 

BURNABY CAL.GARY DAWSON CREEK EDMONTON GRAND PRAIRIE L.ETHBRIDGE PRINCE GEORGE RED DEER WINNIPEG 
TU113 - 1174 



･ＭＭＭｾＭｾＭｾＭｓＭﾷｾＭｌａ｟ｔＭＺＭｾＭﾥＭｅＭｾＭｇａＭＱＭｾＭｅＭｾＭ＿ＭＱＭｾＭｇＭﾷｾＭＺＭｅＭｾＭｅＭｾＭｾＭＱＭｾＭｾ＠ CONCRETE AGGREGATE 

REPORT 

Tb Montreal Engineering Company Ltd., 
P.O. Box 777, 
Place Bonaventure, 
MONTREAL, Quebec 
H5A 1E3 

PROJECT Kerr Addison Mines 

SOURCE TPf/ 54J @ 3m 
DATE SAMPLED 

COARSE AGGREGATE 

TYPE OF SAMPLE 

DATE RECEIVED 

SIEVE 
SIZE 

PERCENT RETAINED 

INDIVIDUAL CUMULATIVE 

3"' 

2" 

11/z'' 

l" 21. 6 21. 6 
%" 27.4 
1/z'' 17 8 45.2 

63.8 
No. 4 _lOO_._ 0 
No. 8 

PAN 

SHAPE 96% angular and subangular. 
4% rounded and subrounded. 

PERCENT CRUSH Ni 1 • 
SOUNDNESS (VISUAL INSPECTION) 

COAL CONTENT 

COMMENTS 

2" 

l •/," 

1·· 

'!. .. 

1, .... 

4 

8 

COARSE AGGREGATE 

GRADATION LIMITS 

PERCENT RETAINED 

I 1,]'"4 1"·4 

0 

0·5 0 

0.5 

30-65 

40·75 

70-90 

95-100 90·100 

95·100 

•;. "-4 

0 

0·10 

45·80 

90-100 

95·100 

Good. 

3 

s 3/4 

OFFICE Edmonton 
FILE B-4017 
DATE November 
CLIENT P.O. 

c.c. Client 

SAMPLED BY 

DATE TESTED 

FINE AGGREGATE 

30, 1977 

SIEVE PERCENT RETAINED 

SIZE INDIVIDUAL CUMULATIVE 

No. 4 

No. 8 

No. 16 

No. 30 

No. 50 

No. 100 

No. 200 

PASS No. 200 

F.M. 

F.M. RANGE 

PERCENT SAND 

6.9 
6_._ 7 

_Q_. 4 

-6..l A 

2.2·2.6 

2.6·2.9 

2.93.2 
88.5 

PERCENT FINER NO. 200 61. 4 

ORGANIC IMPURITIES NO. (COLOR RANGE 1·5) 

AS IS 1. 0 

COAL CONTENT 

COMMENTS 

COAL REMOVED 

6.9 
13.6 
20.0 
26.8 
32.3 
38.6 

_10 O_._ O 
1. 0 

FINE SAND 

MEDIUM SAND 

COARSE SAND 

3" 2"1'•'" I'"!." 1/1"%" No.4 No.8 No.16 No.30 No.50 No.JOO No.200 

SIEVE SIZE 

REPORT CERTIFIEO TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 59 
BURNABY CALGARY DAWSON CREEK EDMONTON GRAND PRAIRIE LETHBRl'DGE PRINCE GEORGE RED DEER WINNIPEG 

TUll3 - 1174 



ＶＩＭＭＭｾＭｾＭｾＭｳＭﾷｾＭｌａ｟ｔＭＺＭｾＭｩｖＭｅ｟Ｆ｟ｎ｟ｇａ｟ＱＭＺＭｅＭｾＭ＿ＭＱＭＺＭｇＭﾷｾＭｾＭｅＭｾＭｅＭ［ＭｾＭＱＭｾＭｾ＠ CONCRETE AGGREGATE 

REPORT 

to 
Montreal Engineering Company Ltd., 
P.O. Box 777, 
Place Bonaventure, 
MONTREAL, Quebec 
H5A 1E3 

PROJECT 
Kerr Addison Mines 

3 

OFFICE Edmonton 
FILE B-4017 
DATE November 30, 1977 
CLIENT P.O. 

C.C. Client 

SOURCE TP# 59 @ 3. 5M 
DATE SAMPLED 

TYPE OF SAMPLE s 4 I 4 
DATE RECEIVED 

SAMPLED BY 

DATE TESTED 

COARSE AGGREGATE FINE AGGREGATE 

PERCENT RETAINED SIEVE PERCENT RETAINED SIEVE 
SIZE INDIVIDUAL CUMULATIVE SIZE INDIVIDUAL CUMULATIVE 

3" 

2" 

l" 26_ _6_ 

%" _l_3_ _a A.O. A 

.ll .1 n.a 1l. 
No. 4 .32. _fi .l..0.0._ _Q_ 

No. 8 

PAN 

SHAPE 9 8 % angular and subangular. 
2% rounded and subrounded. 

PERCENT CRUSH Nil. 
SOUNDNESS (VISUAL INSPECTION) Good. 

COAL CONTENT 

COMMENTS 

l '/,'" 

l"' 

lJ. ,, 

I •• 
ｾ＠ .. 

COARSE AGGREGATE 

GRADATION LIMITS 

PERCENT RETAINED 

0 

0·5 0 

0·5 

30·65 

40-75 

70-90 

0 

0·10 

45·80 

0 
UJ 30 
z 

ｾ＠ 40 
UJ 

a: 
.... 50 
z 
ｾ＠ 60 
a: 
ｾ＠ 70 

No. 4 

No. 8 

No. 16 

No. 30 

No. 50 

No. 100 

No. 200 

PASS No. 200 

F.M. 

F.M. RANGE 

PERCENT SAND 

..8. 2. 
7 _ _g_ 

9_. 6 
17..1.5 

2.2·2.6 

2.6·2.9 

2.9·3.2 
77.6 

PERCENT FINER NO. 200 39.1 

ORGANIC IMPURITIES NO. (COLOR RANGE 1·5) 

AS IS 1. 0 COAL REMOVED 

COAL CONTENT 

COMMENTS 

...8. ...8. 
_l_2 ..n. 
..2A.. ..9.. 
..ll _a_ 
AJ.4 

FINE SAND 

MEDIUM SAND 

COARSE SAND 

95·100 4 90·100 90·100 ......... ' 
90 l--__..-4---4--+---+-+-----+------+-----+----__.. ______ Ｌ｟｟｟ＧｾｾｾＭＭＭＱＱＰ＠

ｾＭ .... 8 95·100 95·100 
"-I 100· . . . . .. . . . . . . .o 

3" 2" 1 1/;"' l" 31." 1/z" %"' No.4 No. 8 No. 16 No. 30 No. 50 No.100 No. 200 

SIEVE SIZE 

REPORT CERTIFIEn TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 60 
BURNABY CALGARY DAWSON CREEK EDMONTON GRAND PRAIRIE LETH BRIDGE PRINCE GEORGE RED DEER WINNIPEG 

TUl13 - 1174 



･ＭＭＭｾＭｾＭｾＭｳＭﾷｾＭｌａ｟ｔ｟Ｚ｟ｄ｟ｇ｟ｖ｟ｅ｟ｾ｟ｇａＭＱＭＺＭｅＭｾＭ＿ＭＱＭｾＭｇＭﾷｾＭｾＭｅＭｾＭｅＭｾＭｾＭＱＭｾＭｾ＠ CONCRETE AGGREGATE 

'REPORT. 

OFFICE Edmonton 

FILE B-4017 

TO Montreal Engineering Company Ltd., 
P.O. Box 777, 

DATE 

CLIENT 

3 c.c. 

November 30, 1977 
P.O. 

Client Place Bonaventure, 
MONTREAL, Quebec 
HSA 1E3 

PROJECT Kerr Addison Mines 

SOURCE TP#lOl @ 0.61 - 1.83 

DATE SAMPLED 

TYPE OF SAMPLE 

DATE RECEIVED 

s 1/2 SAMPLED BY 

DATE TESTED 

COARSE AGGREGATE FINE AGGREGATE 

SIEVE 
SIZE 

PERCENT RETAINED SIEVE 
SIZE 

PERCENT RETAINED 

INDIVIDUAL CUMULATIVE INDIVIDUAL CUMULATIVE 

3" No. 4 

2" No. 8 T7. 8 T7.8 
No. 16 24.1 41. 9 

I" 9. 4 --g-. 4 No. 30 28.4 70.3 
%" 11.4 20.8 No. 50 22.8 93.1 
1h'' 12.l 32.9 No. 100 5.0 98.1 

0.8 %" 17.4 50.3 No. 200 
ＱＭＭＭＭＭＭＭＭ［ＭＭＭｾＭｾＭＭＭｲＭＭＭＭＭＭＭＭＭＭＭｴＭ

N o. 4 4 9 . 7 10 0 . 0 PASS No. 200 

98.9 
1.1 100.0 

No. 8 F.M. 

PAN 

SHAPE 94% anguTar ana suoanguTar. 
6% rounded and subrounded. 

F.M. RANGE 

2.2·2.6 

2.6·2.9 

2.9·3.2 

75.8 

FINE SAND 

MEDIUM SAND 

COARSE SAND 

PERCENT CRUSH Nil. PERCENT SAND 

SOUNDNESS (VISUAL INSPECTION) Good. PERCENT FINER NO. 200 1.1 
ORGANIC IMPURITIES NO. (COLOR RANGE 1·5) 

COAL CONTENT AS IS 4 • 0 COAL REMOVED 

COMMENTS Some flat and elongated COAL CONTENT 

stones, occasional mica stone (poor) · COMMENTS No coal test done. 

COARSE AGGREGATE 

GRADATION LIMITS 

PERCENT RETAINED 

1 111"·4 1"'·4 >;. "·4 

2" 0 

1 •;,-· 0·5 0 

I"' 0·5 0 

%" 30·65 0·10 

ＧＱｾﾷＢ＠ 40·75 

jlO• ,. 7().90 45·80 

4 95·100 90·100 90·100 

8 95·100 95·100 

REPORT CERTIFIED 

BURNABY CALGARY DAWSON CREEK 

TUll3 - 1174 

o.....--...-.--....... -..--........ ＮＮ｟ＮｾＭＭＮＮＮＭＭＭＭＭＭＭＮＮＭＭＭＭＮＮＮＭＭＭＭＮＮＭＭＭＮＮＭＭＭ ........ 100 ....... .f'.. . ,, 
10 ｬＭＭＭＫＭＫＭＭＫＭＭＫＭＭＫＭＫＭＭＭＫｾｾｾＮＮＮＮＬＬＮＮｾＱＭＭＭｾ＠ ........ +---+----+----+----t90 

ｾ＠ ＧｾＬ＠
20 1---+-+--+--+--+-+---+--............... ---..--+-----+-----+----!80 

ﾷｾ＠ ',, 
8 30 ＱＭＭＭＫＭＫＭＭＫＭＭＫＭＭＫＭＫＭＭＭＫＭＭＭＭＫＭｾｾＭＫＭＭｾＭＫＭＭＭＭＫＭＭＭＭＫＭＭＭＭＡＷＰ＠ ｾ＠
z \'\,- ',. ｾ＠
ｾ＠ 40 ll _, . 60 (/) 

ｾ＠ ｾＮｦ｜Ｎ＠ \ ｾ＠
I- 50 __X_\,. -"" 50 .... 

z Ｇｾ＠ \ z tl 60 ｾ＠ 40 ｾ＠

a: Ｇｾ＠ \. ｾ＠
ｾ＠ ro ｾ＠ _, ｾ＠ ｾ＠

ﾷｾ＠ I',, 
ＸＰＱＭＭＭＫＭＫＭＭＫＭＭＫＭＭＫＭＫＭＭＭＫＭＭＭＫＭＭＭＫＭＭＭＭＫｾＭＭＭＭＭＭＭＭＮＬＮＮＮＮＭＭＫＭＭＭＭＡＲＰ＠

'-.. ', 
90 ____ ＫＭＭＮＮＮＮＮＮ｟Ｎ｟ＭＭＫＭＭＭＭＭＫＭＭＭＫＭＭＭＭＭＫＭＭｾＭＭＧＧＭＭｾＭｾ＠ 10 

ｾ＠100 ...___.. .......... _ _.___._ __ ...__..__ _ __.. __ __._.--__ .__ _ __. ___ __.__--:_-_'1..f-_-;_-:....-:.........J 0 

3" 

EDMONTON 

2" l '.?"' I'" 3/4" 1/," v... No.4 No.8 No.16 No.30 No.50 No.100 No.200 

GRAND PRAIRIE 

SIEVE SIZE 

TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 30 

LETH BRIDGE PRINCE GEORGE RED DEER WINNIPEG 



e R.M.HARDY & ASSOCIATES LTD. 
._ _____ C_O __ N_S_U __ L_T-IN __ G ___ E_N_G __ IN __ E_E_R __ IN--G---&---T-E_S_T_l_N __ G 

ro Montreal Engineering Company Ltd., 
P.O. Box 777, 
Place Bonaventure, 
MONTREAL, Quebec 
H5A 1E3 

PROJECT Kerr Addison Mines 

SOURCE TP/1101 @ 1. 83 - 3 · 08 TYPE OF SAMPLE S 2/2 
DATE SAMPLED 

3" 

2" 

11//' 

l" 

SIEVE 
SIZE 

DATE RECEIVED 

COARSE AGGREGATE 

PERCENT RETAINED 

INDIVIDUAL CUMULATIVE 
SIEVE 
SIZE 

No. 4 

No. 8 

No. 16 

No. 30 

%" No. 50 
1/2" No. 100 

%" No. 200 1---------+---------+-----------r 

3 

CONCRETE AGGREGATE 

REPORT 

OFFICE Edmonton 

FILE B-4017 

DATE November 
CLIENT P.O. 

C.C. Client 

SAMPLED BY 

DATE TESTED 

FINE AGGREGATE 

30, 1977 

PERCENT RETAINED 

INDIVIDUAL CUMULATIVE 

0.1 0.1 
0.1 0.2 
2.3 2.5 

44.3 46.8 
45.4 92.2 
6.0 98.2 

No. 4 PASS No. 200 1. 8 100.0 
No. 8 F.M. 1. 4 
PAN 

SHAPE F.M. RANGE 

2.2·2.6 

2.6·2.9 

2.9·3.2 

100.0 

FINE SAND 

MEDIUM SAND 

COARSE SAND 

PERCENT CRUSH 

SOUNDNESS (VISUAL INSPECTION) 

COAL CONTENT 

COMMENTS 

COARSE AGGREGATE 

GRADATION LIMITS 

PERCENT RETAINED 

1 1/2".4 1"'·4 

2"' 0 

1 11]" 0.5 0 

]"' 0·5 

JI" ,. 30·65 

II:,, 40·75 

J'" 
" 

70-90 

4 95·100 90·100 

8 95·100 

>;. '"·4 

0 

0·10 

45·80 

90·100 

95-100 

0 

10 

20 

0 
30 w 

z 
< 40 ... 
w 
a: 
.... 50 

z 
w 60 u 
a: 
w 
D.. 70 

80 

90 

100 

PERCENT SAND 

PERCENT FINER NO. 200 1. 8 

ORGANIC IMPURITIES NO. (COLOR RANGE 1·5) 

AS IS 2. 0 COAL REMOVED 

COAL CONTENT 

COMMENTS 

.......... ｾ＠ ,, 
ｾ＠ｾ＠ ｾ＠

100 

90 ,, 
ＧｾＬ＠

ｾ＠
ｾ＠

ｾＬ＠ -----, 

ｾ＠ ｾ＠

' _i ' ' ' 

80 

70 

60 
"\ ' ｾ＠ ｾ＠

' ' r\ ' ' ', ' \ ' ' 
ＭｾＮ＠ "',::s:: ' 

' ｾ＠', 

50 

40 

30 

20 

10 ....-... 
t----..... _ 

0 

3" 2" l'"" !" '!.'" 'ii'"%"' No.4 No.8 No.16 No.30 No.SO No.JOO No.200 

SIEVE SIZE 

" z 
iii 
VI 
< c.. 
... 
z 
w 
u 
a: 
w 
c.. 

REPORT CERTIFlfD TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 31 

BURNABY CALGARY DAWSON CREEK EDMONTON GRANO PRAIRIE LETH BRIDGE PRINCE GEORGE RED DEER WINNIPEG 

TUll3 - 1174 



e R.M.HARDV & ASSOCIATES LTD. 
_ _ __ C_O_N_S_U_L_T_I N-G--E-N_G_I N_E_E_R_I N-G--&--T-E_S_T_l_N_G 

CONCRETE AGGREGATE 

REPORT 

ro Montreal Engineering Company Ltd. , 
P.O. Box 777, 
Place Bonaventure,' 
MONTREAL, Quebec 
H5A 1E3 

PROJECT Kerr Addison Mines 

SOURCE TPt/108@ 0.34 - 2.59 TYPE OF SAMPLE 

DATE SAMPLED DATE RECEIVED 

COARSE AGGREGATE 

SIEVE PERCENT RETAINED 

SIZE INDIVIDUAL CUMULATIVE 

3" 

2" 

11//' 

l" 25.1 25.l 
3;4 .. 16.l 41. 2 
lh" 20.0 61. 2 
%" 11. 5 72.7 
No. 4 27.3 100..._0 
No. 8 

PAN 

SHAPE 95% angular and subangular. 
5% rounded and subrounded. 

PERCENT CRUSH Nil. 
SOUNDNESS (VISUAL INSPECTION) Good. 

COAL CONTENT 

COMMENTS Several elongated and flat 
stones. 

COARSE AGGREGATE 0 

GRADATION LIMITS 

PERCENT RETAINED 10 

1 1/,'"·4 1"'·4 >;. ·-.4 20 

2"' 0 0 
30 .., 

z 
1 •;,-· 0·5 0 < ..... 40 .., 

] .. 0·5 0 a: 
50 .... 

lf. .. 30·65 0-10 z .., 
60 u 

\1 •• 40-75 a: .., 
70 c.. 

ﾷｾｾ＠ .. 7().90 45·80 
80 

4 95·100 90·100 90·100 

90 
8 95·100 95-100 

s 1/1 

SIEVE 
SIZE 

No. 4 

No. 8 

No. 16 

No. 30 

No. 50 

No. 100 

No. 200 

PASS No. 

F.M. 

3 

OFFICE Edmonton 
FILE B-4017 
DATE November 
CLIENT P.O. 

C.C. Client 

SAMPLED BY 

DATE TESTED 

FINE AGGREGATE 

PERCENT 

INDIVIDUAL 

22.5 
23.9 
25.4 
17.9 

4.5 
2.0 

200 3.8 

30, 1977 

RETAINED 

CUMULATIVE 

22.5 
46.4 
71. 8 
89.7 
94.2 
96.2 

100.0 
3.2 

2.2·2.6 FINE SAND 

F.M. RANGE 2.6·2.9 MEDIUM SAND 

2.9·3.2 3.3 COAR.SE SAND 

PERCENT SAND 56.4 

PERCENT FINER NO. 200 3.8 
ORGANIC IMPURITIES NO. (COLOR RANGE 1·5) 

AS IS 3.0 COAL REMOVED 

COAL CONTENT 

COMMENTS 

100 -........ 
ｾ＠ ',, 

90 

"''" 
ＧｾＬ＠

80 

' ｾ＠ ｾ＠ 70 

ｾ＠ ' ' 60 

Ｇｾ＠ ' ｾ＠ 5G 

ｾ＠ ' ｾ＠ 40 

ｾ＠ ' ｾ＠ 30 

ｾ＠
I', 

' 20 

""' 
ｾＬ＠

' 10 .. ｾ＠ .. ｾ＠
100 0 

3·· 2" 1•,.;·· l'"/.' 0 'I?" 'lo.. No.4 No.8 No.16 No.30 No.SO No.100 No.200 

SIEVE SIZE 

c:J 
z 
(ii 
C/) 

< c.. 
.... 
z 
u 
u 
a: .., 
c.. 

REPORT CERTIFIED TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 32 

BURNABY CALGARY DAWSON CREEK EDMONTON GRANO PRAIRIE LETH BRIDGE PRINCE GEORGE RED DEER WINNIPEG 

TU!!3 - 117• 



e R.M.HARDY & ASSOCIATES LTD. 
-- _____ C_O __ N_S_U_L __ T-IN __ G ___ E_N_G--IN __ E_E_R--IN __ G __ & ___ T __ E_S_T_l_N __ G 

CONCRETE AGGREGATE 

REPORT 

to Montreal Engineering Company Ltd., 
P.O. Box 777, 
Place Bonaventure, 
MONTREAL, Quebec 
H5A 1E3 

PROJECT Kerr Addison Mines 

3 

OFFICE Edmonton 
FILE B-4017 
DATE November 30, 1977 
CLIENT P.O. 

c.c. Client 

SOURCE TP#ll4 @ 0.67 - 1.92 TYPE OF SAMPLE 

DATE RECEIVED 

s 1/2 SAMPLED BY 

DATE TESTED DATE SAMPLED 

COARSE AGGREGATE 

SIEVE 
SIZE 

PERCENT RETAINED 

INDIVIDUAL CUMULATIVE 

3" 

2" 

l" 

12.1 25.5 
15.8 41. 3 

3/s" 17.7 59.0 
No. 4 l_Q_Q_._Q_ 
No. 8 

PAN 

SHAPE Angular and subangular = 80%. 
Rounded and subrounded = 20%. 

PERCENT CRUSH Nil. 
SOUNDNESS (VISUAL INSPECTION) 

COAL CONTENT 

COMMENTS Some elongated and flat 
stones, soft stones (poor). 

2"' 

I•/,"' 

1·· 

J'"' ,. 
4 

8 

COARSE AGGREGATE 
GRADATION LIMITS 

PERCENT RETAINED 

0 

0·5 0 

0-5 

30-65 

40·75 

70-90 

95-100 90·100 

95·100 

l,4"·4 

0 

0-10 

45·80 

90·100 

95·100 

FINE AGGREGATE 

SIEVE PERCENT RETAINED 
SIZE 

No. 4 

No. 8 

No. 16 

No. 30 

No. 50 

No. 100 

No. 200 

PASS No. 200 

F.M. 

F.M. RANGE 

PERCENT SAND 

INDIVIDUAL 

34.8 
19.2 
12.5 
20.6 
7.8 
2.3 
2.8 

2.2·2.6 

2.6·2.9 

2.9·3.2 

51. 2 

PERCENT FINER NO. 200 2.8 

CUMULATIVE 

34.8 
54.0 
66.5 
87.1 
94.9 
97.2 

100.0 
3.4 

FINE SAND 

MEDIUM SAND 

COARSE SAND 

ORGANIC IMPURITIES NO. (COLOR RANGE 1-5) 

AS IS 3 • 0 COAL REMOVED 

COAL CONTENT 

COMMENTS 

3" 2" I'/?' I" 1,4" 1/2" %"' No.4 No.8 No.16 No.30 No.50 No.JOO No.200 

REPORT CERTIFlfO 

BURNABY CALGARY DAWSON CREEK EDMONTON GRANO PRAIRIE 

TUllJ - 1174 

SIEVE SIZE 

TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 33 

LETH BRIDGE PRINCE GEORGE RED DEER WINNIPEG 



e R.M.HARDV & ASSOCIATES LTD. 
- ___ C_O_N_S_U_L_T_I N-G--E-N_G_I N_E_E_R_I N-G--&--T-E_S_T_l_N_G 

CONCRETE AGGREGATE 

REPORT 

TO Montreal Engineering Company Ltd., 

P.O. Box 777, 
Place Bonaventure, 

MONTREAL, Quebec 

H5A 1E3 

PROJECT Kerr Addison Mines 

3 

OFFICE 

FILE 

DATE 

CLIENT 

c.c. 

Edmonton 

B-4017 
November 30, 1977 

P.O. 

Client 

SOURCE TPflll4 @ 1. 92 - 3. 35 TYPE OF SAMPLE S 2/2 SAMPLED BY 

DATE TESTED DATE SAMPLED DATE RECEIVED 

COARSE AGGREGATE 

SIEVE 
SIZE 

PERCENT RETAINED 

INDIVIDUAL 

3" 

2" 

11//' 

l" 

%" 14 4 
1/2.. _1.5_._1_ 

No. 4 4 7 8 
No. 8 

PAN 

SHAP.EAngular and subangular 

Rounded and subrounded 

PERCENT CRUSH Nil 

SOUNDNESS (VISUAL INSPECTION) Good. 

COAL CONTENT 

COMMENTS 

2" 

1 ＧＮｾ＠ .. 

1" 

lJ. .. 

4 

8 

COARSE AGGREGATE 

GRADATION LIMITS 

PERCENT RETAINED 

] 1/1"'·4 1 ''-4 

0 

0.5 0 

0·5 

30-65 

40·75 

70·90 

95-100 90-100 

95·100 

REPORT CERTIFIED 

>;. ".4 

0 

0-10 

45-80 

90-100 

95·100 

CUMULATIVE 

14_._ 4 
30.l 
52.2 

= 95%. 
= 5%. 

SIEVE 
SIZE 

No. 4 

No. 8 

No. 16 

No. 30 

No. 50 

No. 100 

No. 200 

PASS No. 200 

F.M. 

F.M. RANGE 

PERCENT SAND 

FINE AGGREGATE 

PERCENT RETAINED 

INDIVIDUAL 

11. 9 
23.7 
36.1 
21. 8 
4.0 
0.4 
1.6 

2.2·2.6 

2.6·2.9 

2.9·3.2 

87.3 
3.1 

CUMULATIVE 

11. 9 
35.6 
71. 7 
93.5 
97.5 
98.4 

100.0 
3.1 

FINE SAND 

MEDIUM SAND 

COARSE SAND 

PERCENT FINER NO. 200 1.6 
ORGANIC IMPURITIES NO. (COLOR RANGE 1·5) 

AS IS 1 COAL REMOVED 

COAL CONTENT 

COMMENTS 

SIEVE SIZE 

TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 34 

BURNABY CALGARY DAWSON CREEK EDMONTON GRANO PRAIRIE LETHBRIOGI!: PRINCE GEORGE RED DEER WINNIPEG 

TUll3 - 1174 



ＶＭＭＩＭＭｒ｟Ｎｍ｟Ｎｈ｟ａ｟ｒ｟ｄ｟ｩｖ｟Ｆ｟ａ｟ｳ｟ｳ｟ｯ｟｣｟•｟ｾ｟Ｚｲ｟･｟ｳ｟ｌｔ｟ｄＮ＠
CONSUL TING ENGINEERING & TESTING 

CONCRETE AGGREGATE 

REPORT 

TO 
Montreal Engineering Company Ltd., 
P.O. Box 777, 
Place Bonaventure, 
MONTREAL, Quebec 
H5A 1E3 

PROJECT Kerr Addison Mines 

3 

OFFICE Edmonton 

FILE B-4017 

DATE November 30, 1977 

CLIENT P.O. 

c.c. Client 

SOURCE TP#122 @ 1.01 - 1.65 
DATE SAMPLED 

TYP,E OF SAMPLE 

DATE RECEIVED 

s 1/3 SAMPLED BY 

DATE TESTED 

COARSE AGGREGATE FINE AGGREGATE 

SIEVE PERCENT RETAINED SIEVE PERCENT RETAINED 

SIZE INDIVIDUAL CUMULATIVE SIZE INDIVIDUAL CUMULATIVE 

3" No. 4 

2" 9.5 9.5 No. 8 21. 5 """2T .-s 
11//' 7.6 17.1 No. 16 18.3 39" .-a-
l" 23.2 40.3 No. 30 19.1 58.9 
3f4" 10.2 50.5 No. 50 22.9 TI.1S 
lh" 18.7 69.2 No. 100 1O_._0 91. 8 
3/s" 11. 8 81. 0 No. 200 -3........Q. 94.8 
No. 4 19.0 100.0 PASS No. 200 -5.....-2 100.0 
No. 8 F.M. 2.9 
PAN 2.2-2.6 FINE SAND 

SHAPE Angular and subangular = 90%. F.M. RANGE 2.6-2.9 MEDIUM SAND 

Rounded and subrounded = 10%. 2.9-3.2 COARSE SAND 

PERCENT CRUSH Nil. PERCENT SAND 36.4 
SOUNDNESS (VISUAL INSPECTION) Good. PERCENT FINER NO. 200 5.2 

ORGANIC IMPURITIES NO. (COLOR RANGE 1-5) 

COAL CONTENT AS IS 2 COAL REMOVED 

COMMENTS COAL CONTENT 

COMMENTS 

COARSE AGGREGATE 0 100 

GRADATION LIMITS ........ 
ｾ＠

,, 
PERCENT RETAINED 10 ｾ＠ 90 

ｾ＠ ＧｾＬ＠
11,2•·.4 l "-4 >;. "·4 20 80 --..-, 

2" 0 0 
30 ｾ＠ ｾ＠ 70 .... 

z 'N ' 1 1/," 0-5 0 < ' 40 60 ..... 
', ｾ＠ ' .... 

l"' 0-5 0 a: 
ｾ＠ ｾ＠ 50 50 .... 

', ""' ' >;. .. 30-65 0-10 z 
ｾ＠.... 60 40 

(.) ,, 
ｾ＠ ', ｉＺｾﾷＧＧ＠ 40-75 a: .... ｾ＠ 30 c.. 70 

j·•· 70·90 45·80 -.. ,., ｾ＠ '', ,. 
80 ' 20 

4 95-100 90-100 90-100 ',, ｾＧ＠90 10 
8 95-100 95-100 "-.. t----.... _ 0 

3" 2" 11,J" 1·· ｊＬｾ＠ .. 1/1 '' l/8 " No.4 No.8 No.16 No.30 No.SO No.100 No.200 

SIEVE SIZE 

(!) 

z 
Ui 
(/) 

< 
0.. 

.... 
z 
uJ 

1;! 
uJ 
0.. 

REPORT CERTIFlfD TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 35 

BURNABY CALGARY DAWSON CREEK EDMONTON GRAND PRAIRIE LETH BRIDGE PRINCE GEORGE RED DEER WINNIPEG 

TUI 13 - 1174 



e R.M.HARDY & ASSOCIATES LTD. 
- . ___ C_O_N_S_U_L_T_I N-G--E-N_G_I N_E_E_R_I N-G--&--T-E_S_T_l_N_G 

CONCRETE AGGREGATE 

REPORT 

iO Montreal Engineering Company Ltd. , 
P.O. Box 777, 
Place Bonaventure, 
MONTREAL, Quebec 
H5A 1E3 

PROJECT Kerr Addison Mines 

3 

OFFICE Edmonton 
FILE B-4017 
DATE November 30, 1977 
CLIENT P.O. 

c.c. Client 

SOURCE TP#l22 @ 1.65 - 3.23 
DATE SAMPLED 

TYPE OF SAMPLE 

DATE RECEIVED 

s 2/3 SAMPLED BY 

DATE TESTED 

COARSE AGGREGATE 

SIEVE 
SIZE 

PERCENT RETAINED 

INDIVIDUAL CUMULATIVE 

3" 

2" 

11//' 

l" 

%" 

Ll .2_ 

3/a" 28.9 42.1 
No. 4 _5_7. 9 
No. 8 

PAN 

SHAPE Angular and subangular = 9 0 % . 
Rounded and subrounded = 10%. 

PERCENT CRUSH Ni 1 . 
SOUNDNESS (VISUAL INSPECTION) Good. 

COAL CONTENT 

COMMENTS 

COARSE AGGREGATE 

GRADATION LIMITS 

PERCENT RETAINED 

1 1/2"'·4 1"·4 

2" 0 

I'/,.'' 0·5 0 

I" 0·5 

1;. .. 30·65 

1.'J 
.. 

40·75 

J,t,'' 70·90 

4 95·100 90·100 

8 95·100 

>;. "·4 

0 

0·10 

45·80 

90·100 

95·100 

FINE AGGREGATE 

SIEVE PERCENT RETAINED 

SIZE 

No. 4 

No. 8 

No. 16 

No. 30 

No. 50 

No. 100 

No. 200 

PASS No. 200 

F.M. 

F.M. RANGE 

PERCENT SAND 

INDIVIDUAL 

1. 7 
7.4 

20.1 
34.4 
22.5 
8.8 
5.1 

2.2·2.6 

2.6·2.9 

2.9·3.2 

97.9 
PERCENT FINER NO. 200 5.1 

CUMULATIVE 

1.7 
9.1 

29.2 
63.6 
86.l 
94.9 

100.0 
1. 9 

FINE SAND 

MEDIUM SAND 

COARSE SAND 

ORGANIC IMPURITIES NO. (COLOR RANGE 1·5) 

AS IS 3 COAL REMOVED 

COAL CONTENT 

COMMENTS 

2" 1 1.2" 1" 3/." 1/, .. % " No.4 No. 8 No.16 No. 30 No. 50 No. 100 No. 200 

SIEVE SIZE 

REPORT CERTIFlfO TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 36 

BURNABY CALGARY DAWSON CREEK EDMONTON GRANO PRAIRIE LETH BRIDGE PRINCE GEORGE RED DEER WINNIPEG 

TUll3 - 1174 



･ＭＭＭｾＭｾＭｾＭｳＭﾷｾＭｌａ｟ｔＭＺＭｾＭｩｙＭｅＭｾＭｇａＭＱＭＺＭｅＭｾＭ＿ＭＱＭＺＭｇＭﾷｾＭｾＭｅＭｾＭｅＭｾＭｾＭＬＭｾＭｾ＠ CONCRETE AGGREGATE 

REPORT 

TO Montreal Engineering Company Ltd., 
P.O. Box 777, 
Place Bonaventure, 
MONTREAL, Quebec 
HSA 1E3 

PROJECT Kerr Addison Mines 

3 

OFFICE Edmonton 
FILE B-4017 
DATE November 30, 1977 
CLIENT P.O. 

c.c. Client 

SOURCE TPfll22 @. 3.23 - 4.27 ... YPE OF SAMPLE S 3/3 SAMPLED BY 

DATE TESTED DATE SAMPLED DATE RECEIVED 

COARSE AGGREGATE FINE AGGREGATE 

SIEVE PERCENT RETAINED SIEVE PERCENT RETAINED 

SIZE INDIVIDUAL CUMULATIVE SIZE INDIVIDUAL .CUMULATIVE 

3" No. 4 

2" No. 8 . 5 • 5 
11/2" No. 16 • 5 1. 0 
l" No. 30 . 8 1. 8 
3f.i" No. 50 3.2 5.0 
'//' No. 100 28.8 33.8 
%" No. 200 33.1 66.9 
No. 4 _l_Q_Q_ _Q_ _100 ...0.. PASS No. 200 33.1 100.0 
No. 8 F.M. .42 
PAN 2.2·2.6 FINE SAND 

SHAPE 100% angular and ｳｵ｢｡ｮｧｵｬ｡ｲｾ＠ F.M. RANGE 2.6·2.9 MEDIUM SAND 

2.9·3.2 COARSE SAND 

PERCENT CRUSH Nil. PERCENT SAND 99.8 
SOUNDNESS (VISUAL INSPECTION) Good. PERCENT FINER NO. 200 33.l 

ORGANIC IMPURITIES NO. (COLOR RANGE 1·5) 

COAL CONTENT AS IS 1. 0 COAL REMOVED 

COMMENTS COAL CONTENT 

COMMENTS 

COARSE AGGREGATE 0 100 

GRADATION LIMITS -.... ｾ＠ ... , 
-t:.. 

PERCENT RETAINED 10 ｾ＠ ｾ＠ 90 ,, 
ｾＧ＠ Ｍｾ＠1 1/,'".4 1"·4 '!. '"-4 20 ｾ＠ 80 

r-, ..... , 
ｾ＠2" 0 0 

30 ｾ＠ ' 70 
"' z '\ ' 1 •;,·· 0·5 0 ' ｾ＠< 40 ' 60 .. 

ｾ＠ ' ｾ＠"' I" 0·5 0 a: ｾ＠50 ｾ＠ 50 .. 
' 

\ 

ｾ＠lf." 30·65 0-10 z 
' "' 60 ' 40 

u ...... , 
' ｾ＠a: lh'' 40-75 

"' ｾ＠ ' Q. 70 30 
ＭｾＸ＠ •. 70·90 45-80 ' ｾＧ＠

I', 
80 ' 20 

4 95-100 90·100 90-100 ' 
....-, 

' ... ' 90 10 
8 . 95·100 95-100 -.... .. .. 

100 0 
3'" 2'" 1 1, 0 ·• l '" '!. .. 1/,'" % " No.4 No. 8 No.16 No. 30 No. 50 No.100 No. 200 

SIEVE SIZE 

" z 
<ii 
(/) 

< 
Q. 

... 
z 
w 
u 
a: 

"' Q. 

REPORT CERTIFIED TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 37 

BURNABY CALGARY DAWSON CREEK EDMONTON GRAND PRAIRIE LETH BRIDGE PRINCE GEORGE RED DEER WINNIPEG 

TUll3 - 1174 



･ＭＭＭｾＭｾＭｾＭｓＭﾷｾＭｌａ｟ｔＭＺＭ ＰＭｇＭｩｙ｟ｅ｟ｾ｟ｇａ｟ＱＭＺＭｅＭｾＭ＿ＭＱＭｾＭｇＭﾷｾＭｾＭｅＭｾＭｅＭｾＭｾＭＱＭｾＭｾ＠ CONCRETE AGGREGATE 

REPORT 

TO 
Montreal Engineering Company Ltd., 
P.O. Box 777, 
Place Bonaventure, 
MONTREAL, Quebec 
H5A 1E3 

PROJECT Kerr Addison Mines 

3 

OFFICE Edmonton 
FILE B-4017 
DATE November 30, 1977 
CLIENT P.O. 

c.c. Client 

SOURCE TP#l23 @ 0.61 - 3.81 
DATE SAMPLED 

TYPE OF SAMPLE 

DATE RECEIVED 

s 1/1 
SAMPLED BY 

DATE TESTED 

COARSE AGGREGATE 

SIEVE 
SIZE 

PERCENT RETAINED 

INDIVIDUAL CUMULATIVE 

3" 

2" 

11//' 

1" 

%" 
l/2" 15.1 15.1 

10.8 25.9 
No. 4 74.1 100.0 
No. 8 

PAN 

SHAPE Angular and subangular = 95%. 
Rounded and subrounded = 5%. 

PERCENT CRUSH Nil. 
SOUNDNESS (VISUAL INSPECTION) Good. 

COAL CONTENT 

COMMENTS Some elongated stones. 

COARSE AGGREGATE 0 
GRADATION LIMITS 

PERCENT RETAINED 10 

} 1;2"-4 1"'-4 >;. '".4 20 

z·· 0 0 
30 w 

z 
1 11,·· 0·5 0 < 40 ｾ＠

w 
1"" 0.5 0 a: 

ｾ＠
50 

*" 30-65 0·10 z 
w 60 u 

1,1 .. •• 40·75 a: .., 
70 D.. 

JIO• ,. 70·90 45-80 
80 

4 95·100 90·100 90-100 
90 

8 95-100 95-100 

100 

FINE AGGREGATE 

SIEVE PERCENT RETAINED 

SIZE INDIVIDUAL 

No. 4 

No. 8 _5_._ 8 
No. 16 10.5 
No. 30 17.8 
No. 50 33.2 
No. 100 21.5 
No. 200 7.3 
PASS No. 200 3.9 
F.M. 

2.2·2.6 

F.M. RANGE 2.6-2.9 

2.9·3.2 

PERCENT SAND 9 5. 1 
PERCENT FINER NO. 200 3 • 9 

CUMULATIVE 

5.8 
16.3 
34.1 
67.3 
88.8 
96.l 

100.0 
1. 8 

FINE SAND 

MEDIUM SAND 

COARSE SAND 

ORGANIC IMPURITIES NO. (COLOR RANGE 1·5) 

AS IS 2 COAL REMOVED 

COAL CONTENT 

COMMENTS 

3·· 2·· 11,.0 • I" 31." 1/," %"' No.4 No.8 No.16 No.30 No.50 No.JOO No.200 

SIEVE SIZE 

REPORT CERTIFIED TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 38 

BURNABY CALGARY DAWSON CREEK EDMONTON GRAND PRAIRIE LETH BRIDGE PRINCE GEORGE RED DEER WINNIPEG 
TU113 - 117• 



･ＭＭＭｾＭｾＭｾＭｳＭﾷｾＭｌａ｟ｔＭＺＭｾＭｩｙＭｅＭｾＭｇａ｟ＱＭＺＭｅＭｾＭ＿ＭＱＭｾＭｇＭﾷｾＭｾＭｅＭｾＭｅＭｾＭｾＭＱＭｾＭｾ＠ CONCRETE AGGREGATE 

REPORT 

TO Montreal Engineering Company Ltd. , 
P.O. Box 777, 
Place Bonaventure, 
MONTREAL, Quebec 
H5A 1E3 

PRruECT Kerr Addison Mines 

3 

OFFICE 

FILE 

DATE 

CLIENT 

c.c. 

Edmonton 
B-4017 
November 30, 1977 

P.O. 

Client 

SOURCE TP/1128 @ 1. 49 - 3. 23 TYPE OF SAMPLE S 1/1 SAMPLED BY 

DATE TESTED DATE SAMPLED DATE RECEIVED 

COARSE AGGREGATE FINE AGGREGATE 

SIEVE PERCENT RETAINED SIEVE PERCENT RETAINED 

SIZE INDIVIDUAL CUMULATIVE SIZE INDIVIDUAL CUMULATIVE 

3" No. 4 

2" No. 8 21. 9 21.9 
11//' 18.2 18.2 No. 16 24.7 46.6 
1" 20.3 38.5 No. 30 23.6 70.2 
%" 8.8 47.3 No. 50 17.7 87.9 
I//' 15.3 62.6 No. 100 5.6 93.5 
3/s" 10.0 72.6 No. 200 _l_._ 9 95.4 
No. 4 27.4 100.0 PASS No. 200 A_.___6__ lO_Q_._ 0 
No. 8 F.M. 3.2 
PAN 2.2·2.6 FINE SAND 

SHAPE 96% angular and subangular. F.M. RANGE 2.6·2.9 MEDIUM SAND 

4% rounded and subrounded. 2.9·3.2 COARSE SAND 

PERCENT CRUSH Nil. PERCENT SAND 57.6 
SOUNDNESS (VISUAL INSPECTION) Good. PERCENT FINER NO. 200 4.6 

ORGANIC IMPURITIES NO. (COLOR RANGE 1·5) 

COAL CONTENT AS IS 0-1 COAL REMOVED 

COMMENTS Several elongated and COAL CONTENT 

flat stones. COMMENTS 

COARSE AGGREGATE 0 100 

GRADATION LIMITS -........ 
ｾ＠ ',, 

PERCENT RETAINED 10 90 

:s:J ｾＬ＠
11,,·-.4 1"·4 >;. "·4 20 80 

ｾ＠
,, 

2" 0 0 
30 ｾ＠ 70 ... 

z 
ｾ＠ ' 1 '· ｾ＠ .. 0.5 0 < ' .... 40 60 ... 
ｾ＠ ' I .. 0·5 0 a: 

ｾ＠50 50 .... 
ｾ＠

\ 
JI" 30·65 0·10 z 

ｾ＠14 ... 40 60 0 

ｾ＠
\ a: 

1, •. •• 40·75 ... ' a. 70 30 
JIO• 70·90 45·80 ｾ＠

ｾＬ＠
/ti 

80 ' 20 
4 95·100 90·100 90·100 Ｇｾ＠

-..-, 
90 t--. ｾ＠ 10 

8 95·100 95·100 -...... -..... 
.. -1 0 

3" 2"1 1;,"' 1" 'I•" 1/,"%'' No.4 No.8 No.16 No.30 No.50 No.100 No.200 

SIEVE SIZE 

(.? 

z 
;;; 
rJ) 

< c.. 
.... 
z .., 
u 
a: 
w 
c.. 

REPORT CERTIFlfD TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 39 

BURNABY CALGARY DAWSON CREEK EDMONTON GRANO PRAIRIE LETH BRIDGE PRINCE GEORGE RED DEER WINNIPEG 

TU113 - 117• 



ＶＭｾＮ＠ , __ R_.M_.H_A_R_o_rv_&_A_s_s_o_c_1_1Ji._:T"_E_s_LT_D. 
CONSUL TING ENGINEERING & TESTING 

CONCRETE AGGREGATE 

REPORT 

TO 
Montreal Engineering Company Ltd., 
P.O. Box 777, 
Place Bonaventure, 
MONTREAL, Quebec 
H5A 1E3 

PROJECT Kerr Addison Mines 

3 

OFFICE Edmonton 
FILE B-4017 
DATE November 30, 1977 
CLIENT P.O. 

C.C. Client. 

SOURCE. TPfll30 @ 1. 46 - 3 · 54 TYPE OF SAMPLE S 1/1 SAMPLED BY 

DATE TESTED DATE SAMPLED DATE RECEIVED 

COARSE AGGREGATE 

SIEVE 
SIZE 

PERCENT RETAINED 

INDIVIDUAL CUMULATIVE 

3" 

2" 

11/i'' 3.3 3.3 
l" 16.1 19.4 
%" 15.6 35.0 
lh" 17.1 52.1 
3/a" 13.5 65.6 
No. 4 34.4 100.0 
No. 8 

PAN 

SHAPE 96% angular and subangular. 
4% rounded and subrounded. 

PERCENT CRUSH Nil. 
SOUNDNESS (VISUAL INSPECTION) Good. 

COAL CONTENT 

ｃｏｍｍｅｎｾ＠ Several elongated and 
flat stones. 

COARSE AGGREGATE 0 

GRADATION LIMITS 

PERCENT RETAINED 10 

1 1/,"·4 l "-4 >A"-4 20 

2" 0 0 
30 .... 

z 
1 •;," 0·5 0 < 40 ... .... 
I" 0-5 0 a: 

... 50 

lf. .. 30-65 0-10 z .... 60 u 
\/1 

.. 
40-75 a: .... 

c. 70 
J' .. ,, 70·90 45·80 

80 
4 95·100 90-100 90-JOO 

90 
8 95-JOO 95·JOO 

JOO 

FINE AGGREGATE 

SIEVE PERCENT RETAINED 

SIZE INDIVIDUAL 

No. 4 

No. 8 33 9 
No. 16 28.2 
No. 30 18.5 
No. 50 8.5 
No. 100 2.3 
No. 200 1. 2 
PASS No. 200 7.4 
F.M. 

2.2·2.6 

F.M. RANGE 2.6·2.9 

2.9·3.2 

PERCENT SAND 4 7 • 1 
ｐｅｾｃｅｎｔ＠ FINER NO. 200 7 • 4 

CUMULATIVE 

33.9 
62.l 
80.6 
89.1 
91. 4 
92.6 

100.0 
3.6 

FINE SAND 

MEDIUM SAND 

COARSE SAND 

ORGANIC IMPURITIES NO. (COLOR RANGE 1-5) 

AS IS 0-1 COAL REMOVED 

COAL CONTENT 

COMMENTS 

-...... 
ｾ＠ ' ... , 

ｾｾ＠ ｾＧ＠

= I\ ,, 
.:i. ｾ＠

JOO 

90 

80 

70 

['.,_ '\ ' ' 60 

ｾｾ＠
\ 

ｾ＠ 50 

ｾ＠ ' 
\ 

' 
\ 

ｾｾ＠ \ 

ｾ＠ ' 
ｾ＠ t-, ｾＬ＠

' 

40 

30 

20 

ｾ＠ ' ｾ＠ JO 
' .. 

.... -1 
0 

3" 2"1 1, 2 " J'"!." 1/,"%" No.4 No.8 No.16 No.30 No.50 No.JOO No.200 

SIEVE SIZE 

" z 
rJ) 

er, 
< 
0. 

... 
z ... 
u 
a: 
w 
0. 

REPORT CERTIFIED TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 40 

BURNABY CALGARY DAWSON CREEK EDMONTON GRAND PRAIRIE LETH BRIDGE PRINCE GEORGE RED DEER WINNIPEG 
' TU113 - 1174 



･ＭＭｾＭｾＭＺＧＭｳＭﾷｾＭｌＭｾＭｾＭｎＭｾＭﾥＭｅ＠ Ｆ｟ｎ｟ｇＭｾＭＺＭｅＭｾＭ＿ＭＱＭｾＭｇＭﾷｾＭＺＭｅＭｾＭｅＭｾＧＡＢｾＭＱｾＭｾ＠ CONCRETE AGGREGATE 

REPORT 

TO 
Montreal Engineering Company Ltd., 
P.O. Box 777, 
Place Bonaventure, 
MONTREAL, Quebec 
H5A 1E3 

PROJECT 
Kerr Addison Mines 

SOURCE TP/!133 (d 1. 74 - 2.47 

DATE SAMPLED 

TYPE OF SAMPLE 

DATE RECEIVED 

COARSE AGGREGATE 

SIEVE 
SIZE 

PERCENT RETAINED 

INDIVIDUAL CUMULATIVE 

3" 
2 .. 

Jlh" 

1" 16.1 20.0 
%" 18.0 38.0 

18.6 56.6 
14_._2 7ll..t.8 

No. 4 

No. 8 

PAN 

SHAPE 96% angular and subangular. 
4% rounded and subrounded. 

PERCENT CRUSH Nil. 
SOUNDNESS (VISUAL INSPECTION) Good. 

COAL CONTENT 

COMMENTS Some flat and elongated 
stones. 

COARSE AGGREGATE 
GRADATION LIMITS 

PERCENT RETAINED 

1 •;,··.4 1 ... 4 '.4 "·4 

2 .. 0 

1 •;,·· 0·5 0 

) .. 0.5 0 

lh ,, 30·65 0·10 

ＱＯｾﾷ＠ .. 40·75 

·%" 70·90 45·80 

4 95·100 90·100 90·100 

8 95·100 95·100 

REPORT CERTIFIED 

3 

s 1/2 

OFFICE Edmonton 
FILE B-4017 
DATE November 
CLIENT P.O. 

c.c. Client 

SAMPLED BY 

DATE TESTED 

FINE AGGREGATE 

30, 1977 

SIEVE PERCENT RETAINED 

SIZE INDIVIDUAL CUMULATIVE 

No. 4 

No. 8 

No. 16 

No. 30 

No. 50 

No. 100 

No. 200 

PASS No. 200 

F.M. 

F.M. RANGE 

PERCENT SAND 

PERCENT FINER NO. 200 

32.3 
26.0 
21.2 
12.7 

3.4 
1. 4 
3.0 

2.2·2.6 

2.6·2.9 

2.9·3.2 

42.8 
3.0 

32.3 
58.3 
79.5 
92.2 
95.6 
97.0 

100.0 
3.6 

FINE SAND 

MEDIUM SAND 

COARSE SAND 

ORGANIC IMPURITIES NO. (COLOR RANGE 1·5) 

AS IS 2. 0 COAL REMOVED 

COAL CONTENT 

COMMENTS 

TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 41 

BURNABY CALGARY DAWSON CREEK EDMONTON GRAND PRAIRIE LETH BRIDGE PRINCE GEORGE RED DEER WINNIPEG 

TU113 - 1174 



e R.M.HARDV & ASSOCIATES LTD. 
- ___ C_O_N_S_U_L_T_I N-G--E-N_G_I N_E_E_R_I N-G--&--T-E_S_T_l_N_G 

CONCRETE AGGREGATE 

REPORT 

TO Montreal Engineering Company Ltd., 
P.O. Box 777, 
Place Bonaventure, 
MONTREAL, Quebec 
HSA 1E3 

PROJECT 
Kerr Addison Mines 

3 

OFFICE Edmonton 
FILE B-4017 
DATE November 30, 1977 
CLIENT P.O. 

C.C. Client 

SOURCE TPll133 @ 2.47 - 2.99 

DATE SAMPLED 

TYPE OF SAMPLE S 2/2 
DATE RECEIVED 

SAMPLED BY 

DATE TESTED 

COARSE AGGREGATE 

SIEVE 
SIZE 

PERCENT RETAINED 

INDIVIDUAL CUMULATIVE 

3" 

2" 

l" 

%" 

11......1 
7.1 18.2 

No. 4 _fil_._8 100.0 
No. 8 

PAN 

SHAPE 98% flat and angular-elongated. 
2% rounded and subrounded. 

PERCENT CRUSH Nil. 
SOUNDNESS (VISUAL INSPECTION) Poor. 

COAL CONTENT 

COMMENTS 

COARSE AGGREGATE 
GRADATION LIMITS 

PERCENT RETAINED 

1 1;,-·.4 1··.4 

Z" 0 

!'/;.·" 0·5 0 

1·· 0.5 

31.." 30-65 

•;,·· 40·75 

ｊＯｾ＠ •• 70·90 

4 95-100 90·100 

8 95-100 

>;. "-4 

0 

0·10 

45-80 

90·100 

95·100 

FINE AGGREGATE 

SIEVE 
SIZE 

PERCENT RETAINED 

INDIVIDUAL 

No. 4 

No. 8 

No. 16 

No. 30 

No. 50 

No. 100 

No. 200 

PASS No. 200 

F.M. 

F.M. RANGE 

PERCENT SAND 

PERCENT FINER NO. 200 

4.3 
17.3 
35.5 
31.2 
7.8 
1. 9 
2.0 

2.2·2.6 

2.6·2.9 

2.9·3.2 

98.6 
2.0 

CUMULATIVE 

4.3 
21.6 
57.1 
88.3 
96.1 
98.0 

100.0 
2.7 

FINE SAND 

MEDIUM SAND 

COARSE SAND 

ORGANIC IMPURITIES NO. (COLOR RANGE 1·5) 

AS IS 0-1 COAL REMOVED 

COAL CONTENT 

COMMENTS 

2" i 1,.:, ,, l" lJ. •• No.4 No. 8 No.16 No. 30 No. 50 No.100 No. 200 

SIEVE SIZE 

REPORT CERTIFlfO TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 42 

BURNABY CALGARY DAWSON CREEK EDMONTON GRAND PRAIRIE LETH BRIDGE PRINCE GEORGE RED DEER WINNIPEG 

TUI 13 - 1174 



ｾｉ＠

e R.M.HARDV & ASSOCIATES LTD. 
- --•C•O-N•S•U•L-T•I N-G-•E•N•G-1 N-E•E•R-1 N-G-·&-•T•E•S•T•l•N-G 

CONCRETE AGGREGATE 

REPORT 

to Montreal Engineering Company Ltd., 
P.O. Box 777, 

Place Brnaventure, 
MONTREAL, Quebec 
HSA 1E3 

PROJECT Kerr Addison Mines 

OFFICE Edmonton 
FILE B-4017 
DATE November 3 0, 19 7 7 
CLIENT P.O. 

3 c.c. Client 

SOURCE TP #136 @ 1. 28 - 1. 77 TYPE OF SAMPLE S 1/2 SAMPLED BY 

DATE TESTED DATE SAMPLED DATE RECEIVED 

COARSE AGGREGATE FINE AGGREGATE 

SIEVE PERCENT RETAINED SIEVE PERCENT RETAINED 

SIZE INDIVIDUAL CUMULATIVE SIZE INDIVIDUAL CUMULATIVE 

3" No. 4 

2" No. 8 19.8 19.8 
ll/2" ll l ll _l No. 16 20...!. 7 ＴｾＵ＠
l" -3..3_ _3_ AA. A No. 30 22.6 63.1 
3J.i .. 15.7 -6_0_._ 1 No. 50 19_._l 82.2 
lh" 12.6 12.7 No. 100 6_._ 3 8 8_._5_ 
3/s" 9.4 82...!.1 No. 200 ..l...5 -9,2_.._0 
No. 4 ｾ＠ _l_Q_Q_.J1 PASS No. 200 ...8.........0. _l_Q_Q_ _Q_ 
No. 8 F.M. 2........2. 
PAN 2.2-2.6 FINE SAND 

SHAPE 96% angul:i.r and subangular. F.M. RANGE 2.6·2.9 MEDIUM SAND 

4% rounded and subrounded. 2.9-3.2 COARSE SAND 

PERCENT CRUSH Nil. PERCENT SAND 51.8 
SOUNDNESS (VISUAL INSPECTION) Good. PERCENT FINER NO. 200 8.0 

ORGANIC IMPURITIES NO. (COLOR RANGE 1-5) 

COAL CONTENT AS rs 0-1 COAL REMOVED 

COMMENTS Some flat and elongated COAL CONTENT 

stones. COMMENTS 

COARSE AGGREGATE 0 100 

GRADATION LIMITS -........ 
ｾ＠

... 
PERCENT RETAINED 10 

... , 
90 

ｾｾ＠ ｾ＠
1 1/:"-4 l"-4 •;. "-4 20 ' 80 

& 
.. , 

2" 0 0 
30 ' 70 w 

z 
Ｇｾ＠ ' J •;,·· 0-5 0 < ' .... 40 60 

w ｾ＠ ｾ＠
\ 

J" 0·5 0 Ir 
ｾ＠ ｾ＠50 50 .... 

\.'\.: \ 1;.. .. 30-65 z 0·10 w \ 
40 

(,) 60 
Ｑ｟Ｌｾ＠ ••• 40·75 Ir 

ｾＬ＠

ｾ＠
\ 

w ｾ＠
\ 

D.. 70 30 
J'" 70-90 45-80 ｜Ｌｾ＠ I', ,. 

80 ' 20 
4 95-100 90·100 90-100 ' ｾ＠90 

...... 
JO 

8 95-100 95-JOO ........... -.. -1 
JOO 0 

3" 2"1';," J" 3/ 4 " •;,"%" No.4 No.8 No.16 No.30 No.50 No.JOONo.200 

SIEVE SIZE 

(!) 

z 
(/') 

(/') 

< 
D.. 

.... 
z 
...; 

'-' c:: 
w 
D.. 

REPORT CERTIFIED TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 43 

BURNABY CALGARY DAWSON CREEK EDMONTON GRANO PRAIRIE LETH BRIDGE PRINCE GEORGE RED DEER WINNIPEG 

TU113-tl74 



9-, __ ｒ｟Ｎｍ｟Ｎ｟ｈ｟ａ｟ｒ｟ｯ｟ｶ｟Ｆ｟ａ｟ｳ｟ｳ｟ｯ｟｣｟•ｾ｟Ｚｲ｟ｅ｟ｓ｟ｌＮＺ｟Ｚｲ｟ｯ｟Ｎ＠
CONSUL TING ENGINEERING & TESTING 

CONCRETE AGGREGATE 

REPORT 

OFFICE Edmonton 

TO 
Montreal Engineering Comp:u.ty Ltd., 
P.O. Box 777, 

FILE 

DATE 

CLIENT 

B...,.4017 
November 30, 1977 

P.O. 
Place Bonaventure, 
MONTREAL, Quebec 
HSP.. 1E3 

PROJECT Kerr AdG.ison Mines 

SOURCE· TP/1136 @ 1. 77 - 3. 60 
DATE SAMPLED 

COARSE AGGREGATE 

TYPE OF SAMPLE 

DATE RECEIVED 

SIEVE 
SIZE 

PERCENT RETAINED 

INDIVIDUAL CUMULATIVE 

3" 

2" 

I" 35.5 35.5 
4.4 39.9 

_14.4 54.3 
71.1 

No. 4 -1.Q_O .O 
No. 8 

PAN 

SHAPE 97% angular and subangular. 
3% rounded and subrounded. 

PERCENT CRUSH Nil. 
SOUNDNESS (VISUAL INSPECTION) Good. 

COAL CONTENT 

ｃｏｍｍｅｎｾ＠ Some flat and elongated 
stones (poor) . 

2" 

1 1/ ... 

1·· 

lJ. .. 

'l.:'' 

J''' 

'" 
4 

8 

COARSE AGGREGATE 

GRADATION LIMITS 

PERCENT RETAINED 

1 1/z"-4 1"·4 

0 

0·5 0 

0·5 

30-65 

70-90 

95·100 90·100 

95·100 

REPORT CERTIFIEO 

>;. ''.4 20 

0 

0-10 

45·80 

90·100 

95-100 

2" 1 1/o" 

3 c.c. 

s 2/2 

Client 

SAMPLED BY 

DATE TESTED 

FINE AGGREGATE 

SIEVE PERCENT RETAINED 
SIZE INDIVIDUAL 

No. 4 

No. 8 

No. 16 

No. 30 

No. 50 l8 _ _5_ 
No. 100 

No. 200 

PASS No. 200 20.9 
F.M. 

2.2·2.6 

F.M. RANGE 2.6·2.9 

2.9·3.2 

PERCENT SAND 9 3. 2 
PERCENT FINER NO. 200 2 0 • 9 

CUMULATIVE 

2.7 
5.8 

10.6 
29.1 
61. 6 
7_9_._l 

100.0 
1.1 

FINE SAND 

MEDIUM SAND 

COARSE SAND 

ORGANIC IMPURITIES NO. (COLOR RANGE 1·5) 

AS IS 0-1 COAL REMOVED 

COAL CONTENT 

COMMENTS Silt FM (1.10) 

l" >;4· No.4 No.8 No.16 No.30 No.50 No.100 No.200 

SIEVE SIZE 

TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 44 

BURNABY CALGARY DAWSON CREEK EDMONTON GRAND PRAIRIE LETH BRIDGE PRINCE GEORGE RED DEER WINNIPEG 

TU113 - 1174 



9-· , __ R_.M_.H_A_R_D_¥_&_A_s_s_o_c_1_A_:T_E_S_LT_D. 
CONSUL TING ENGINEERING & TESTING 

CONCRETE AGGREGATE 

REPORT 

to 
Montreal Engineering Company Ltd., 
P.O. Box 777, 
Place Bonaventure, 
MONTREAL, Quebec 
H5A 1E3 

ｾｗｅｃｔ＠ Kerr Addison Mines 

OFFICE 

FILE 

DATE 

CLIENT 

3 C.C. 

Edmonton 
B-4017 
November 30, 1977 

P.O. 

Client 

SOURCETP#l17@ 0.49 - 1.83 
DATE SAMPlrD 

TYPE OF SAMPLE S 1/ 2 
DATE RECEIVED 

SAMPLED BY 

DATE TESTED 

COARSE AGGREGATE FINE AGGREGATE 

SIEVE PERCENT RETAINED SIEVE PERCENT RETAINED 
SIZE INDIVIDUAL CUMULATIVE SIZE INDIVIDUAL CUMULATIVE 

3" No. 4 

2" No. 8 _l .1 _l .1 
1 l/2" No. 16 --3 A _S_ _l 
1" No. 30 5.8 10.9 
%" No. 50 17.7 28.6 
lh" -3...l_._8_ -3...l_._8_ No. 100 29.0 57.6 
3/e" ll _9_ A_9_ 1 No. 200 25_._4_ 83.0 
No. 4 5_Q_ _3_ _lQ_Q_ _Q_ PASS No. 200 -1..L...O. J...QJL_Q_ 
No. 8 F.M. 1. 0 
PAN 2.2·2.6 FINE 

0

SAND 

SHAPE 98% angular and subangular. F.M. RANGE 2.6·2.9 MEDIUM SAND 

2% rounded and subrounded. 2.9·3.2 COARSE SAND 

PERCENT CRUSH Nil. PERCENT SAND 97.8 
SOUNDNESS (VISUAL INSPECTION) Good. PERCENT FINER NO. 200 17.0 

ORGANIC IMPURITIES NO. (COLOR RANGE 1·5) 

COAL CONTENT AS IS 3.0 COAL REMOVED 

COMMENTS A few flat and elongated COAL CONTENT 

jstones. COMMENTS 

COARSE AGGREGATE 0 100 

GRADATION LIMITS 
............ 

ｾ＠ r--PERCENT RETAINED 10 ｾ＠ 90 ,, 
ｾＧ＠1 •;,··.4 1'"-4 •;. "'·4 20 ' .. \ 

80 
T\ ', _i 2 .. 0 0 

30 ｾ＠ ' 70 .., 
z ' _i 1 •;, .. 0·5 0 ' ' < 40 ' 60 .... .., ｾＬ＠ ' \l 1" 0·5 0 c: 

ｾ＠ ｾ＠50 50 .... \ 

ｾ＠z ' lf." 30-65 0·10 .., 
' ｾ＠ 40 60 u ｾＬ＠ \ 

ｾ＠ .. 
1,1,., •• 40·75 c: .., 

' ' 0.. 70 30 

ｾｾＢ＠ 70·90 45·80 ), ｾＬ＠ :s 80 ' 20 
4 95·100 90·100 90·100 ' ' 90 

...... 
ｾ＠ 10 

8 95·100 95·100 -... .... -I 
3"' 2'"1 1,]'' l"' 3/, .. 

112"'%'' No.4 No.8 No.16 No.30 No.50 No.100 No.200 

SIEVE SIZE 

'-' z 
(ii 
Cf) 

< 
0.. 

..... 
z ..., 
:.; 
c: .., 
0.. 

REPORT CERTIFlfO TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 45 

BURNABY CALGARY DAWSON CREEK EDMONTON GRAND PRAIRIE LETH BRIDGE PRINCE GEORGE RED DEER WINNIPEG 
TUll3 - 117.t 



ＨｾＭＭＭｾＭｾＭｾＭｓＭﾷｾＭｌａ｟ｔＭｾＭｾＭﾥＭｅＭｾＭｇａＭＬＭＺＭｅＭｾＭ＿ＭＱＭｾＭｇＭｉａＺＭＺＭｅＭｾＭｅＭｾＭｾＭＱＭｾＭｾ＠ CONCRETE AGGREGATE 

REPORT 

Tb 
Montreal Engineering Company Ltd., 
P.O. Box 777, 
Place Bonaventure, 
MONTREAL, Quebec 
H5A 1E3 

PROJECT Kerr Addison Mines 

SOURCE TP#137 ra ＱｾＸＳ＠ - 3.75 
DATE SAMPLED 

TYPE OF SAMPLE 

DATE RECEIVED 

COARSE AGGREGATE 

SIEVE 
SIZE 

PERCENT RETAINED 

INDIVIDUAL CUMULATIVE 

3" 

2" 

I" 

%" 
No. 4 

No. 8 

PAN 

SHAPE 9 5 % angular and subangular. 
5% rounded and subrounded. 

PERCENT CRUSH Nil. 
SOUNDNESS (VISUAL INSPECTION) Good. 

COAL CONTENT 

COMMENTS Some elongated and flat 
stones (poor). 

COARSE AGGREGATE 

GRADATION LIMITS 

PERCENT RETAINED 

l l1i"·4 1"·4 lJ. "·4 

2" 0 

11,:,•· 0·5 0 

l" 0·5 0 

ｊｾﾷﾷ＠ 30·65 0·10 

1_, ..... 40·75 

J''' ,. 70·90 45·80 

4 95·100 90·100 90·100 

8 95·100 95·100 

Edmonton 
B-4017 

OFFICE 

FILE 

DATE November 30, 1977 

s 2/2 

CLIENT P.O. 

3 c.c. Client 

SAMPLED BY 

DATE TESTED 

FINE AGGREGATE 

SIEVE PERCENT RETAINED 

SIZE INDIVIDUAL 

No. 4 

No. 8 11.8 
No. 16 12_._5 
No. 30 14_._ 4 
No. 50 

No. 100 ｬｬｾＲＭ
No. 200 

PASS No. 200 

F.M. 

F.M. RANGE 

PERCENT SAND 

PERCENT FINER NO. 200 

2.2·2.6 

2.6·2.9 

2.9·3.2 

73.1 
17.3 

CUMULATIVE 

11. 8 
24.3 
38.7 

2......l 
FINE SAND 

MEDIUM SAND 

COARSE SAND 

ORGANIC IMPURITIES NO. (COLOR RANGE 1·5) 

AS IS 0-1 COAL REMOVED 

COAL CONTENT 

COMMENTS 

3" 2" 1';2 " 1·· '!."' 112' %'' No.4 No.8 No.16 No.30 No.50 No.100 No.200 

REPORT CERTIFIED 

BURNABY CALGARY DAWSON CREEK EDMONTON GRAND PRAIRIE 

TUll3 - 1174 

SIEVE SIZE 

TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 46 

LETHBRIDGE PRINCE GEORGE RED DEER WINNIPEG 



･ＭＭｾＭＰＭﾷｍ｟ｎＭｾＭｾＭｌＭｾＭｾＭｎＭｾＭﾥＭｅ＠ &_N_G ａＭＱＭＺＭｅＭｾＭ＿ＭＱＭｾＭｇＭﾷｾＭＺＭｅＭｾＭｅＭｾＭｾＭＱｾＭｾﾷ＠ CONCRETE AGGREGATE 

REPORT 

TO 
Montreal Engineering Company Ltd., 
P.O. Box 777, 
Place Bonaventure, 
MONTREAL, Quebec 
H5A 1E3 

PROJECT Kerr Addison Mines 

OFFICE 

FILE 

DATE 

CLIENT 

3c.c. 

Edmonton 
B-4017 
November 30, 1977 

P.O. 

Client 

SOURC8 Tf/fl39 @ 1.01 - 3. 81 
DATE SAMPLED 

TYPE OF SAMPLE S 1/1 
DATE RECEIVED 

SAMPLED BY 

DATE TESTED 

COARSE AGGREGATE 

SIEVE 
SIZE 

PERCENT RETAINED 

INDIVIDUAL CUMULATIVE 

3" 

2" 

1 1/2" 4.6 4 _6_ 
I" 15.9 20.5 
3,4" 17.3 37.8 
l/2" _l8.7 56.5 
3/s" 13 1 69.6 
No. 4 ...3..0........ _l_Q_Q__._Q 
No. 8 

PAN 

SHAPE 95% angular and subangular. 
5% rounded and subrounded. 

PERCENT CRUSH Nil. 
SOUNDNESS (VISUAL INSPECTION) Good. 

COAL CONTENT 

COMMENTS Several elongated and flat 
stones (poor) . , 

COARSE AGGREGATE 0 

GRADATION LIMITS 

PERCENT RETAINED 10 

1 112 ··-4 1'"·4 •;. ''.4 20 

2'" 0 0 
30 ... 

1 •1: .. 0·5 0 
ｾ＠
< 40 .... ... 

I" 0.5 0 a: 
.... 50 

•;. .. 30·65 0·10 z ... 60 u 1,., .. 40·75 a: ... 
70 0.. 

ｊＬｾ＠ •• 70·90 45·80 
80 

4 95·100 90·100 90·100 

90 
8 95·100 95·100 I 

100 

FINE AGGREGATE 

SIEVE PERCENT RETAINED 

SIZE INDIVIDUAL CUMULATIVE 

No. 4 

No. 8 

No. 16 

No. 30 

No. 50 

No. 100 

No. 200 

PASS No. 200 

f.M. 

F.M. RANGE 

PERCENT SAND 

-3..6_. 5 
22..,.1 

2.2·2.6 

2.6·2.9 

2.9·3.2 

44.2 
PERCENT FINER NO. 200 14.5 
ORGANIC IMPURITIES NO. (COLOR RANGE 1·5) 

AS IS 0-1 COAL REMOVED 

COAL CONTENT 

COMMENTS 

36.5 
59.2 
67.2 

81. 2 

3 -2. 
FINE SAND 

MEDIUM SAND 

COARSE SAND 

3" 2'" 1 1,i" 1'" 31." 112" %'" No.4 No.8 No.16 No.30 No.50 No.100 No.200 

SIEVE SIZE 

REPORT CERTIFIED TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 47 

BURNABY CALGARY DAWSON CREEK EDMONTON GRAND PRAIRIE LETH BRIDGE PRINCE GEORGE RED DEER WINNIPEG 

TU113 - 1174 



e R.M.HARDY & ASSOCIATES LTD. 
- ___ C_O_N_S_U_L_T_l_N_G __ E_N_G_I N_E_E_R_l_N_G--&--T-E_S_T_I N-G 

CONCRETE AGGREGATE 

REPORT 

OFFICE 
Edmonton 

FILE B-4017 
TO Montreal Engineering Company Ltd., 

P.O. Box 777, 

DATE November 30, 1977 
CLIENT P.O. 

Place Bonaventure, 3 c.c. Client 

MONTREAL, Quebec 
H5A 1E3 

PROJECT Kerr Addison Mines 

SOURCE TP/1142 @ 1. 7 4 - 2. 80 TYPE OF SAMPLE S 1/ 2 SAMPLED BY 

DATE TESTED DATE SAMPLED DATE RECEIVED 

COARSE AGGREGATE FINE AGGREGATE 

SIEVE 
SIZE 

PERCENT RETAINED SIEVE PERCENT RETAINED 

INDIVIDUAL CUMULATIVE SIZE INDIVIDUAL CUMULATIVE 

3" No. 4 

2" No. 8 7.6 7.6 
No. 16 7.8 15.4 

l" 27.3 27.3 No. 30 _6_. 3 21.7 
%" 16.6 43.9 No. 50 27.5 

14.4 58.3 No. 100 8___.__5 36.0 
3/a" 12.6 70.9 No. 200 54.1 
No. 4 100.0 PASS No. 200 100.0 
No. 8 F.M. 1.1 
PAN 

SHAPE 95% angular and subangular. 
5% rounded and subrounded. 

F.M. RANGE 

2.2·2.6 

2.6·2.9 

2.9·3.2 

FINE SAND 

MEDIUM SAND 

COARSE SAND 

PERCENT CRUSH Nil. PERCENT SAND 

SOUNDNESS (VISUAL INSPECTION) Good. PERCENT FINER NO. 200 

76.5 
45.9 

ORGANIC IMPURITIES NO. (COLOR RANGE 1·5) 

COAL CONTENT AS IS 1. 0 COAL REMOVED 

COMMENTS Some elongated and COAL CONTENT 

flat stones. Very silty and 
clayey material. 

l COMMENTS 

2" 

I 'h" 

1·· 

>;. .. 

jiff ,. 
4 

8 

COARSE AGGREGATE 
GRADATION LIMITS 
PERCENT RETAINED 

1 1/2"·4 l"-4 

0 

0-5 0 

0-5 

30·65 

40-75 

70·90 

95·100 90·100 

95·100 

REPORT CERTIFIED 

0 

0-10 

45·80 

90·100 

95·100 

BURNABY CALGARY DAWSON CREEK 

TUllJ - 1174 

0 ｲＭＭｾＭＭｲＭｾｾＭＭＭｩＭＭｲＭ｣ＺＭＮＮＮＮＮＮＺＺＺＭＭＭＭＭｩｯｲＺＭＭＭＢＢｔＢＢＢＭＭｲＭＭＮＮＮＮＮＬＮＮＭＭｲＭＭＭＬ＠ 100 -...... ｾ＠ ... ... 
10 ｾＭＫＭＫＭＭＫＭＫＭＭＭｬＮＬＮＮＮＮＫＭＭｾＧｾｾｾＭＭＫ＠ ........ ｾｾＧＢＢｲＭＱＭＭＭＫＭＭＫＭＭＭＭＫＭＭＭｦＹＰ＠

ｾ＠ ... ,_, ｾ＠
20 ｲＭＭＫＭＫＭｾＫＭＭＭｴＭＫＭＭｾＭｾＭＢＢＢＧｴＭＭＭＭｴＧｾＢＧＭＢＢＢＢ］ＺＺＺＭｴＭＭＭｴＭＭＭＭＫＭＭＭＭＱＸＰ＠ r-, ... , 1----J 

8 30 ＱＭＭＭＫＭＫＭＭＫＭＫＭｾＭＫＭＭＭＭＫＭＭｾＭｩ｡ＮＭｾＭｾｾｾＫＭＭＭＭＭＫＭＧｲＮＮＮＮＮＺＺＮＮＮＮＮＬＮＭＫＭＭｾＷＰ＠ ｾ＠
z ', ' ｾ＠ <rJ 

:: 40 ' ' h... 60 <rJ 

ｾ＠ ｾｾ＠ \. ::s.. 50 ;t 
ｾ＠ 50 ' ' 'i ｾ＠
ｾ＠ 60 ' '... 40 t! 
ｾ＠ ' \ ｾ＠
ｾ＠ 70 ｴＭＭＭＫＭＭＫＭＭＭＫＭＭＫＭＭＭｩＭＫＭＭＭＫＭＭＭＭＭｩＭＭＭＫＭＭＧｾｾＭ］ＫＭＭＭｴｲＭＭＭＭＫＭＭＭＭＭＱＳＰ＠ ｾ＠

',.., I', 
80 ｴＭＭＭＫＭＭＫＭＭＭＫＭＭＫＭＭＭｩＭＫＭＭＭＫＭＭＭＭＭｩＭＭＭＫＭＭＭＭｾＧＭＭＭＱＭＭＧＭＭＭＭＭＭＭＭＭＱＲＰ＠

... ' ... , ,_, 
ＹＰｾＭＫＭＫＭＭＭＫＭＭＫＭｾＭＫＭＭＭＫＭＭＭｾＭＭＭＭＭＭＭｴＭＭＭＭ ........ ＮＮＮＮＭＭＭＧｾＧｴＭＭＭＭＱＱＰ＠, ... , 

100 ＭｾＭＭＭｾＭｾＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭ｟＠ .. _-1. ----· 0 
3" 2" 1 1/·" I" 31." 111" %" No.4 No. 8 No.16 

SIEVE SIZE 

TECHNICIAN 

No. 30 No. 50 No.100 No. 200 

GRADATION LIMITS CSA A23 

PLATE 48 

EDMONTON GRAND PRAIRIE LETHBRIDGE PRINCE GEORGE RED DEER WINNIPEG 



e R.M.HARDY & ASSOCIATES LTD. 
- ___ C_O_N_S_U_L_T_I N-G--E-N_G_I N_E_E_R_I N-G--&-T_E_S_T_l_N_G 

CONCRETE AGGREGATE 

REPORT 

TO Montreal Engineering Company Ltd., 
P.O. Box 777, 
Place Bonaventure, 
MONTREAL, Quebec 
H5A 1E3 

PROJECT Kerr Addison Mines 

SOURCE TP#l42 @ 2.80 - 4.02 
DATE SAMPLED 

TYPE OF SAMPLE 

DATE RECEIVED 

COARSE AGGREGATE 

SIEVE 
SIZE 

PERCENT RETAINED 

INDIVIDUAL CUMULATIVE 

3" 

2" 

l l/2 .. 

I" 31.2 31. 2 
%" 9.1 40.3 

17.5 57.8 
%" 14.1 71. 9 
No. 4 28_._l 100.0 
No. 8 

PAN 

SHAPE 80% angular and subangular. 
20% rounded and subrounded. 

PERCENT CRUSH Nil. 
SOUNDNESS (VISUAL INSPECTION) Good. 

COAL CONTENT 

COMMENTS Numerous elongated stones. 

COARSE AGGREGATE 

GRADATION LIMITS 

PERCENT RETAINED 

1 1/z''.4 1"·4 

2" 0 

l '/ ... 0-5 0 

I" 0-5 

.,. .. 30·65 

•.': .. 40-75 

J' .. ·• 70·90 

4 95·100 90·100 

8 95-100 

REPORT CERTIFIED 

3,4"·4 

0 

0-10 

45·80 

90-100 

95-100 

100 

3" 

3 

s 2/2 

OFFICE Edmonton 
FILE B-4017 
DATE November 
CLIENT P.O. 

c.c. Client 

SAMPLED BY 

DATE TESTED 

FINE AGGREGATE 

30, 1977 

SIEVE PERCENT RETAINED 

SIZE INDIVIDUAL CUMULATIVE 

No. 4 

No. 8 

No. 16 

No. 30 

No. 50 

No. 100 

No. 200 

PASS No. 200 

F.M. 

F.M. RANGE 

PERCENT SAND 

16.l 
21_._2 
2-3_. 5 
24 J. 

2.2·2.6 

2.6·2.9 

2.9-3.2 

66.2 
PERCENT FINER NO. 200 2.1 
ORGANIC IMPURITIES NO. (COLOR RANGE 1·5) 

AS IS 1 • 0 COAL REMOVED 

COAL CONTENT 

COMMENTS 

16.1 
37.3 
60.8 
84_._9 
95.2 
9 7 _._9 

FINE SANO 

MEDIUM SAND 

COARSE SAND 

1;1 •• l/e ·• No.4 No. 8 No. 16 No. 30 No. 50 No.100 No. 200 

SIEVE SIZE 

TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 49 

BURNABY CALGARY DAWSON CREEK EDMONTON GRAND PRAIRIE LETH BRIDGE PRINCE GEORGE RED DEER WINNIPEG 

TUl13 - 1174 



･ＭＭＭｾＭｾＭｾＭｳＭﾷｾＭｌａ｟ｔＭＺＭｾＭｩｖＭｅＭＺＭｇａ｟ＱＭＺＭｅＭｾＭ＿ＭＱＭＺＭｇＭｉａＭＺＭｅＭｾＭｅＭｾＭｾＭＱＭｾＭｾ＠ CONCRETE AGGREGATE 

REPORT 

TO 
Montreal Engineering Company Ltd., 
P.O. Box 777, 
Place Bonaventure, 
MONTREAL, Quebec 
H5A 1E3 

PROJECT Kerr Addison Mines 

3 

OFFICE Edmonton 
FILE B-4017 
DATE November 30, 1977 

CLIENT P.O. 

C.C. Client 

SOURCE TP # 14 8 @ 0 - 1. 68 TYPE OF SAMPLE S 1/2 SAMPLED BY 

DATE TESTED DATE SAMPLED DATE RECEIVED 

COARSE AGGREGATE 

SIEVE 
SIZE 

PERCENT RETAINED 

INDIVIDUAL CUMULATIVE 

3" 

2" 

l" 16.1 26.0 
%" 24_._Q_ -5.,0.0 

_6_3.8 
3/s .. 

No. 4 

No. 8 

PAN 

SHAPE 8 0 % angular and subangular. 
20% rounded and subrounded. 

PERCENT CRUSH Nil. 
SOUNDNESS (VISUAL INSPECTION) 

COAL CONTENT 

COMMENTS 

COARSE AGGREGATE 

GRADATION LIMITS 

PERCENT RETAINED 

ＱＱＬｾﾷﾷＮＴ＠ 1"·4 

2" 0 

I 'I:" Q.5 0 

I" 0-5 

'!. .. 30·65 

1:, .. 40·75 

ｾｾ＠ .. 70·90 

4 95-100 90·100 

8 95·100 

•;. "·4 

0 

0·10 

45·80 

90·100 

95·100 

0 

10 

20 

c 
30 "' z 

< 40 ..... 

"' II: 

..... 50 

z 
"' 60 u 
II: 

"' 70 A. 

80 

90 

100 

FINE AGGREGATE 

SIEVE 
SIZE 

PERCENT RETAINED 

INDIVIDUAL 

No. 4 

No. 8 

No. 16 

No. 30 

No. 50 

No. 100 

No. 200 

PASS No. 200 

F.M. 

F.M. RANGE 

PERCENT SAND 

PERCENT FINER NO. 200 

12.3 
12.l 
14.4 
19.6 
14.7 
14.3 
12.6 

2.2·2.6 

2.6·2.9 

2.9·3.2 

68.8 
12.6 

CUMULATIVE 

12.3 
24.4 
38.8 
58.4 
7.3 .1 
87.4 

100.0 
2.1 

FINE SAND 

MEDIUM SAND 

COARSE SAND 

ORGANIC IMPURITIES NO. (COLOR RANGE 1-5) 

AS IS 1 COAL REMOVED 

COAL CONTENT 

COMMENTS 

3" 2" .l 'n" 1" >;." 1;," % " No.4 No. 8 No.16 No. 30 No. 50 No.100 No. 200 

REPORT CERTIFIED 

BURNABY CALGARY DAWSON CREEK EDMONTON GRAND PRAIRIE 

TUllJ -.1174 

SIEVE SIZE 

TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 50 

LETH BRIDGE PRINCE GEORGE RED DEER WINNIPEG 



e R.M.HARDV & ASSOCIATES LTD. CONCRETE AGGREGATE 
- _ _ __ C_O_N_S_U_L_T_I N-G--E-N_G_I N_E_E_R_I N_G_& __ T_E_S_T_l_N_G 

to Montreal Engineering Company Ltd., 
P.O. Box 777, 
Place Bonaventure, 
MONTREAL, Quebec 
H5A 1E3 

PROJECT Kerr Addison Mines 

SOURCE. TPf!l48 @ 1. 68 - 3 · 93 rYPE OF SAMPLE S 2/2 
DATE SAMPLED DATE RECEIVED 

COARSE AGGREGATE 

3 

REPORT 

OFFICE Edmonton 

FILE B-4017 

DATE November 

CLIENT P.O. 

c.c. Client 

SAMPLED BY 

DATE TESTED 

FINE AGGREGATE 

30, 1977 

SIEVE PERCENT RETAINED SIEVE PERCENT RETAINED 

SIZE INDIVIDUAL CUMULATIVE SIZE INDIVIDUAL CUMULATIVE 

3" No. 4 

2" No. 8 1. 5 1.5 
1 1/2 .. No. 16 1.5 3.0 
1" l 41. 9 41. 9 No. 30 _3_ _3_ _6_.__3_ 
%" i 7.6 I 49.5 No. 50 _l3_ _a 2lL.J. 
l/2" 14.9 64. 4 No. 100 2..2..Jl A.LJ. 
%" _12.4 76.8 No. 200 _2_6_ _9_ _]_A_ _Q_ 
No. 4 2_3_. 2 10 O_.__O PASS No. 200 _2_6_ _Q_ _l__Q_Q_ _Q_ 

No. 8 F.M. _8_ 

PAN 2.2-2.6 FINE SAND 

SHAPE 95% angular and subangular. F.M. RANGE 2.6-2.9 MEDIUM SAND 

5% rounded and subrounded. 2.9-3.2 COARSE SAND 

PERCENT CRUSH Nil. PERCENT SAND 92.4 
SOUNDNESS (VISUAL INSPECTION) Good. PERCENT FINER NO. 200 26.0 

ORGANIC IMPURITIES NO. (COLOR RANGE 1·5) 

COAL CONTENT AS IS 1. 0 COAL REMOVED 

COMMENTS A few flat and elongated COAL CONTENT 

stones. COMMENTS 

COARSE AGGREGATE 0 100 

GRADATION LIMITS .......... ,, - ｾ＠PERCENT RETAINED 10 ｾ＠ ｾ＠ 90 ........ -,, 
ｾ＠1 1;, ... 4 l"-4 '!. '"·4 20 ...... ' 80 

ｾ＠
....-, 

ｾ＠2" 0 0 
30 \: ｾ＠ 70 

"" 
ｾ＠

z ' 1•1;.·· 0-5 0 < ' ｾ＠..... 40 ' 60 

"" "', ' ｾ＠I" 0-5 0 Ir 
ｾ＠50 ｾ＠ 50 

..... 

' ｾ＠lJ. .. 30-65 0-10 z ' ' "" ' 40 60 u 

' ' ｾ＠1,':·'' Ir 40-75 ... ' ' 0.. 70 30 
J' .. 70-90 45-80 '!-, ｾ＠ ... ,, 

80 ' 20 
4 95-100 90-100 90-100 ... ', 

90 
...... 

ｾ＠ 10 
8 95-100 95·100 ' ... ...... -i 

100 0 
3" 2" 11<" l'' lf..'' 1

12'' ＳＱｾＢ＠ No.4 No.8 No.16 No.30 No.SO No.JOO No.200 

SIEVE SIZE 

c.; 
z 
(/) 

(/) 

< c.. 
..... 
z 
u.; 

u 
ct: 
w 
0.. 

REPORT CERTIFIED TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 51 

BURNABY CALGARY DAWSON CREEK EDMONTON GRAND PRAIRIE LETH BRIDGE PRINCE GEORGE RED DEER WINNIPEG 
TUll3 - 1174 



e R.M.HARDV & ASSOCIATES LTD. 
.. _____ C_O_N._S_U_L._T-IN._G.__E_N_G._IN._E_E_R._IN._G._&.__T._E_S_T_l_N __ G 

CONCRETE AGGREGATE 

REPORT 

TO 
Montreal Engineering Company Ltd., 
P.O. Box 777, 
Place Bonaventure, 
MONTREAL, Quebec 
HSA 1E3 

PROJECT Kerr Addison Mines 

3 

OFFICE Edmonton 
FILE B-4017 
DATE November 30, 1977 

CLIENT P.O. 

C.C. Client 

SOURCE:TP #14 9 @ 0 - 1. 40 
DATE SAMPLED 

TYPE OF SAMPLE S 1/2 
DATE RECEIVED 

SAMPLED BY 

DATE TESTED 

COARSE AGGREGATE FINE AGGREGATE 

SIEVE PERCENT RETAINED SIEVE PERCENT RETAINED 

SIZE INDIVIDUAL CUMULATIVE SIZE INDIVIDUAL CUMULATIVE 

3" No. 4 

2" No. 8 8.7 ｾＭｬ＠
11/2" No. 16 ｾＮｉＮｉ＠ ｬＮｾ＠ .-.l-

l" 21. 7 21. 7 No. 30 .1.... 7_ 25.8 
3J.i" 8.0 29.7 No. 50 .l.3. Jl. ..3..8....._8 
l/2" 12.5 42. 2 No. 100 2A _l 62.9 
3/s" 14.3 56.5 No. 200 _l_8.3 81.2 
No. 4 43.5 100.0 PASS No. 200 .l..8....._6_ 100.0 
No. 8 F.M. 

PAN 2.2·2.6 FINE SAND 

SHAPE 97% angular and subangular. F.M. RANGE 2.6·2.9 MEDIUM SAND 

3% rounded and subrounded. 2.9·3.2 COARSE SAND 

PERCENT CRUSH Nil. PERCENT SAND 89.5 
SOUNDNESS (VISUAL INSPECTION) Good. PERCENT FINER NO. 200 18.8 

ORGANIC IMPURITIES NO. (COLOR RANGE 1-5) 

COAL CONTENT AS IS 1. 0 COAL REMOVED 

COMMENTS Several flat and elongated COAL CONTENT 

stones. COMMENTS Fair amount of flaky mica 

chips. 

COARSE AGGREGATE 0 100 

GRADATION LIMITS 
.......... 
ｾ＠ ' 

PERCENT RETAINED 10 Ｇｾ＠ 90 
ｾＬ＠

ｾｾ＠11;, ... 4 1 ... 4 lf.''·4 20 ｾ＠ 80 
ｾＬ＠

Ｇｾ＠0 ｾ＠2 .. 0 .., 30 ｾ＠ 70 
z ｾ＠ ' :s. 1•··· 0-5 0 ' .. < 40 ' 60 ... .., '\ ' 1·· 0-5 0 a: 

ｾ＠ ｾ＠50 ｾ＠ 50 ... 
' ｾ＠lJ. .. 30·65 0·10 z ' ｾ＠.., 

60 ' 40 u 
l,t_.'' a: ' ' ｾ＠40-75 .., 

ｾ＠ ' 0.. 70 30 
Ｍｾｾ＠ .. 70·90 45·80 '!-. ｾＬ＠ :s 80 ' ' 20 
4 95·100 90-100 90·100 ' 

-,,-, 
90 

,, 
ｾ＠ 10 

8 95·100 95·100 -....-.... 
.. -l 

3.. 2 .. 11;," I .. ,,.. .. •;, .. %.. No.4 No.8 No.16 No.30 No.50 No.100 No.200 

SIEVE SIZE 

" z 
Vi 
rJ) 

<: 
0.. 

.... 
z .., 
w 
a: .., 
0.. 

REPORT CERTIFlfD TECHNICIAN 
GRADATION LIMITS CSA A23 

BURNABY CALGARY DAWSON CREEK EDMONTON GRAND PRAIRIE LETH BRIDGE PRINCE GEORGE RED DEER WINNIPEG 

TUll3 - 1174 



e R.M.HARDY & ASSOCIATES LTD. 
._ _____ C_O __ N_S_U __ L_T_l_N_G ___ E_N_G __ IN __ E_E_R __ IN--G---&---T-E_S_T,_.IN_G_ 

CONCRETE AGGREGATE 

REPORT 

to Montreal Engineering Company Ltd., 
P.O. Box 777, 
Place Bonaventure, 
MONTREAL, Quebec 
H5A 1E3 

PROJECT Kerr Addison Mines 

SOURCE'.._ TP/1149 @ 1.40 - 3 .08 TYPE OF SAMPLE 

DATE SAMPLED DATE RECEIVED 

COARSE AGGREGATE 

SIEVE 
SIZE 

PERCENT RETAINED 

INDIVIDUAL CUMULATIVE 

3" 

2" 

15.8 15.8 
l" 4.5 20.3 

J,_2.8 33.l 
'h" 4 .s 37.6 
%" -1.2._._ 6 50.2 
No. 4 _l_Q_O. 0 
No. 8 

PAN 

SHAPE 8 0% angular and subangular. 
20% rounded and subrounded. 

PERCENT CRUSH Nil. 
SOUNDNESS (VISUAL INSPECTION) 

COAL CONTENT 

COMMENTS 

COARSE AGGREGATE 
GRADATION LIMITS 

PERCENT RETAINED 

1 11,"-4 l"-4 

2" 0 

l'I.·" 0-5 0 

I" 0-5 

l/,.'' 30-65 

•;," 40-75 

JI" ,. 70·90 

4 95-100 90-100 

8 95-100 

'!. "-4 

0 

0-10 

45·80 

90-100 

95·100 

Good. 

0 

10 

20 

0 
30 "' z 

< 40 ... 
"' a: 
... 50 

z 
"' 60 u 
a: 

"' 70 0.. 

80 

90 

100 

3 

s 2/2 

OFFICE Edmonton 
FILE B-4017 
DATE November 
CLIENT P.O. 

C.C. Client 

SAMPLED BY 

DATE TESTED 

FINE AGGREGATE 

30, 1977 

SIEVE PERCENT RETAINED 

SIZE 

No. 4 

No. 8 

No. 16 

No. 30 

No. 50 

No. 100 

No. 200 

PASS No. 200 

F.M. 

F.M. RANGE 

PERCENT SAND 

INDIVIDUAL 

_2_ _Q_ 

2.2·2.6 

2.6·2.9 

2.9·3.2 

PERCENT FINER NO. 200 

83.2 
2.0 

CUMULATIVE 

13.l 
32.6 
53.6 
80.2 
93.7 

_9_8.0 

2.7 
FINE SAND 

MEDIUM SAND 

COARSE SAND 

ORGANIC IMPURITIES NO. (COLOR RANGE 1·5) 

AS IS 1 • 0 COAL REMOVED 

COAL CONTENT 

COMMENTS 

3" 2"1 1 0" I" 3!." 112"%" No.4 No.8 No.16 No.30 No.50 No.100 No.200 

REPORT CERTIFIED 

BURNABY CALGARY DAWSON CREEK EDMONTON GRAND PRAIRIE 

TU113 - 1174 

SIEVE SIZE 

TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 53 

LETH BRIDGE PRINCE GEORGE RED DEER WINNIPEG 



e R.M.HARDV & ASSOCIATES LTD. 
- ___ C_O_N_S_U_L_T_l_N_G __ E_N_G_I N_E_E_R_l_N_G--&--T-E_S_T_I N-G 

CONCRETE AGGREGATE 

REPORT 

OFFICE Edmonton 

FILE B-4017 
TO Montreal Engineering Company Ltd., 

P.O. Box 777, 
DATE November 30, 1977 
CLIENT P.O. 

Place Bonaventure, 3 c.c. Client 
MONTREAL, Quebec 
HSA 1E3 

PROJECT Kerr Addison Mines 

SOURCE i:P #1s2 @ o - 2.44 

DATE SAMPLED 

COARSE AGGREGATE 

TYPE OF SAMPLE S 1/ 1 
DATE RECEIVED 

SAMPLED BY 

DATE TESTED 

FINE AGGREGATE 

SIEVE 
SIZE 

PERCENT RETAINED SIEVE PERCENT RETAINED 

INDIVIDUAL CUMULATIVE SIZE INDIVIDUAL CUMULATIVE 

3" No. 4 

2·· No. 8 2..9_ J. 2-9....._l 
No. 16 -2..6.........6 _52i_ 7 

l" No. 30 22-...1 _28_L4 
%" .1.2. _l No. 50 .1..6...J)_ 9-4...A 

_l_6_ _O_ 3.B_ _6._ No. 100 _.3_ _a --9..8......-2. 
3/s" .l.9. Jl. No. 200 .l l 9-9 _3_ 
No. 4 A2.. A PASS No. 200 Jl. ..2 .1..0...Q_ _O_ 

No. 8 F.M. _.3_ _6_ 

PAN 2.2·2.6 FINE SAND 

SHAPE 80% angular and subangular. 
20% rounded and subr0unded. 

F.M. RANGE 2.6·2.9 

2.9·3.2 

55.2 
1.2 

MEDIUM SAND 

COARSE SAND 

PERCENT CRUSH Nil. 
SOUNDNESS (VISUAL INSPECTION) 

COAL CONTENT 

COMMENTS 

2 .. 

1 1;,·· 

J•• 

lf. .. 

1/:'' 

J''' ,, 

4 

8 

COARSE AGGREGATE 
GRADATION LIMITS 

PERCENT RETAINED 

J 1;, ... 4 J".4 

0 

0·5 0 

0·5 

30·65 

40-75 

70·90 

95·100 90·100 

95·100 

REPORT CERTIFIEO 

0 

0·10 

45·80 

90·100 

95·JOO 

BURNABY CALGARY DAWSON CREEK 

TUI 13 - 1174 

PERCENT SAND 
Good. PERCENT FINER NO. 200 

ORGANIC IMPURITIES NO. (COLOR RANGE 1·5) 

AS IS 1 • 0 COAL REMOVED 

COAL CONTENT 

COMMENTS 

ＰＮＭＭＭＭＬＮＭＭＮＭＭＭＭｲＭｾＮＮＮＮＮＮＮＮＮＬ｟ＬＮ｟ＬＬＬＬＭＭＭＬＺＭＭＭＭＮＮＮＮＮＮＮＮＮＬｷＺＭＭＭＭｲＭＭＭＭＭｲＭＭＭＭｲＭＭＭＭＮＭＭＭＭＬｊｏｏ＠ -.... ｾ＠ .... , . 
JO ｴＭＭＭＫＭＭＫＭＭＭＭＫＭＭＫＭＭＭＭｬＭＫＭＭＭＭｾ｢｜ＮＭＭＭＭＭＫＭＭＭＭＭＮＮＮＭＭＭＭＭＫＭＭＭＭＭＫＭＭＭＭＭＫＭＭＭＭＭＭｴＹＰ＠

ｾ＠ .. _, '' 
20 ｬＭＭＭＫＭＭＫＭＭＭＭＫＭＫＭｾＭＫＭＭＭＭＭＫＭＭＮＮＮＮＮＺｳＮＮＭＭＢ＼ＭＮＮ＾ｯＮｊＢＢｒＭＭＭｾｾＭＭＭＫＭＭＭＭＭＫＭＭＭＭＭＫＭＭＭＭＭＱＸＰ＠

\. "'· .....-,, 8 30 ｴＭＭＭＫＭＭＫＭＭＭＭＫＭＫＭＭＭＱＭＫＭＭＭＭＭＫＭＭＭＭＭｦＧｬｲＭｾ｟ｩ｟ＢｲＭＭＭＱＭＭＭＭＭＭｴＭＭＭＭＭｔＭＭＭＭＭＫＭＭＭＭＭＱＷＰ＠ ｾ＠
z I\.\, ', z 
ｾ＠ 40 ｾ＠ 60 ｾ＠
ｾ＠ ｾｾ＠ \ ｾ＠
ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠
z -'\. ', \ z 
ｾ＠ w ｾ＠ w ｾ＠

a: ｾＧ＠ ', 5 
ｾ＠ 70 30 c.. 

ｾＮＮ＠ ｾ＼＠
80 ｴＭＭＭＫＭＭＫＭＭＭＭＫＭＫＭＭＭＱＭＫＭＭＭＭＭＫＭＭＭＭＭＱＭＭＭＭＭｴＭＭＭＭＭｾｾＮＮＬＮＮ｟ＭＭｔＭｾｾｲＬＭＭＫＭＭＭＭＭＱＲＰ＠

ＹＰＱＭＭＭＫＭＭＫＭＭＭＭＫＭＭＫＭＭＭＭｬＭＫＭＭＭＭＭＫＭＭＭＭＭＭｬＭＭＭＭＭｴＭＭＭＭＭＫＭＭＭｾＧＮＬＮＬＬＮ｟ＭＭＧｾｾＮＬ｟ＭＭＭＱ＠ JO 

ｾ＠
Joo--_.._._ __ ｟Ｎ｟｟ｾｾｾＭＭＭＭＮＮＮＮＬＮ｟ＭＭｾ＠ ......... ＭＭｾＭＭＭＭｾＭＭＭｾＭＭｾ］ｾ］］］］ｯ＠

3 .. 

EDMONTON 

2 .. J '':" J •• 34 .. •;,·· % .. No. 4 No. 8 No.16 No. 30 No. 50 No. JOO No. 200 

SIEVE SIZE 

TECHNICIAN 
GRADATION LIMITS CSA A23 

PLATE 54 

GRAND PRAIRIE LETH BRIDGE PRINCE GEORGE RED DEER WINNIPEG 



･ＭＭｒＭ｣ＭｾＭｾＭｳＭﾷｾＭｌａ｟ｔＭＺＭｾＭｩｖＭｅＭｾＭｇａＭＱＭＺＭｅＭｾＭｾＭＱＭｾＭｇＭﾷｾＭｾＭｅＭｾＭｅＭｾＭｾＭＱＭｾＭｾ＠ CONCRETE AGGREGATE 

REPORT 

TO Montreal Engineering Company Ltd., 

P.O. Box 777, 
Place Bonaventure, 

MONTREAL, Quebec 

H5A 1E3 

PROJECT Kerr Addison Mines 

OFFICE 

FILE 

DATE 

CLIENT P.O. 

Edmonton 

B -4017 
November 30, 1977 

3 c.c. Client 

SOURCE TP #156 @ 0 - 1.71 TYPE OF SAMPLES 1/2 SAMPLED BY 

DATE TESTED DATE SAMPLED DATE RECEIVED 

COARSE AGGREGATE FINE AGGREGATE 

SIEVE PERCENT RETAINED SIEVE PERCENT RETAINED 
SIZE INDIVIDUAL CUMULATIVE SIZE INDIVIDUAL CUMULATIVE 

3" No. 4 

2" No. 8 9__._0 9.0 
l l/2" No. 16 ..lOil 19.1 
l" No. 30 _l 0_1- 4 29.5 
3f4 .. 17. 2 17.2 No. 50 l2.....9. 47_._4 
lh" 20.8 38.0 No. 100 _l__.9__.__3_ 66.7 
3/e" 16.9 54.9 No. 200 l7 _9_ 8 4 ._6_ 
No. 4 A.5........l lOOiO PASS No. 200 J.5. A. ..LO..O.......O 
No. 8 F.M. J. 7 
PAN 2.2·2.6 FINE SAND 

SHAPE 96% angular and subangular. F.M. RANGE 2.6·2.9 MEDIUM SAND 

4% rounded and subrounded. 2.9·3.2 COARSE SAND 

PERCENT CRUSH Nil. PERCENT SAND 86.9 
SOUNDNESS (VISUAL INSPECTION) Good. PERCENT FINER NO. 200 15.4 

ORGANIC IMPURITIES NO. (COLOR RANGE 1·5) 

COAL CONTENT AS IS 0-1 COAL REMOVED 

COMMENTS Some flat and elongated COAL CONTENT 

stones. COMMENTS 

COARSE AGGREGATE 0 100 

GRADATION LIMITS ......... -! 
ｾ＠

.. ,, 
PERCENT RETAINED 10 90 

ｾＬ＠

ｾ＠1 'h"-4 1 "-4 •;. "·4 20 ｾ＠ ' 80 
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ｾ＠0 2" 0 
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"' 

...... , 
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50 ｾ＠ 50 .... \ 

ｾ＠)f .. 30-65 z ' " 0·10 

"' ' ｾ＠ 40 60 u ...... , 
' " 1_, ... 40-75 a: 

"' ｾ＠ ｾ＠ ｾ＠Cl. 70 30 
ﾷｾｈ＠ •. 70-90 45-80 )., I', ｾ＠80 ' 20 
4 95·100 90-100 90-100 .. , 
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90 ' ' 10 

8 95-100 95-100 
,.., ...... _ 

3" 2'' 1 1,::i" 1 '' 3;.." 
1/2 '' ¥8" No. 4 No. 8 No. 16 No. 30 No. 50 No. 100 No. 200 
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FILE B-.401 7 
DATE November 30, 1977 
CLIENT P.O. 

3 C.C. Client 

SOURCE TP #156 @ 1.71-3.29 fYPE OF SAMPLE S 2/2 SAMPLED BY 

DATE TESTED DATE SAMPLED DATE RECEIVED 

COARSE AGGREGATE FINE AGGREGATE 

SIEVE PERCENT RETAINED SIEVE PERCENT RETAINED 

SIZE INDIVIDUAL CUMULATIVE SIZE INDIVIDUAL CUMULATIVE 

3" No. 4 

2" No. 8 _u _5_ 23.5 
11/2" No. 16 -2..6_._6_ _5_0_._l_ 
l" __lS _6_ _l5_ _6_ No. 30 _2_8_ _l 78.2 
3J.i" 14 ｾ＠ _2_q __q No. 50 l2....J. __9_5_ 3 
I//' 18.4 48.3 No. 100 -3. ...0. 98 _3 
%" 16.6 64.9 No. 200 _D_._1 _9__9_ 0 
No. 4 3-5._._ 1 _10 O_._Q. PASS No. 200 , 

...0. _lQ_Q ...0. 
No. 8 F.M. _3_ 5 
PAN 2.2·2.6 FINE SAND 

SHAPE 90% angular and subangular. F.M. RANGE 2.6·2.9 MEDIUM SAND 

10% rounded and subrounded. 2.9·3.2 COARSE SAND 

PERCENT CRUSH Nil. PERCENT SAND 64.9 
SOUNDNESS (VISUAL INSPECTION) Good. PERCENT FINER NO. 200 1. 0 

ORGANIC IMPURITIES NO. (COLOR RANGE 1·5) 

COAL CONTENT AS IS 1.0 COAL REMOVED 

COMMENTS Numerous elongated rocks. COAL CONTENT 

COMMENTS 

COARSE AGGREGATE 0 100 

GRADATION LIMITS -........ ｾ＠
ｾ＠ ' ... , 

PERCENT RETAINED 10 90 

'""" 
.,< 

1 1/,"·4 l"-4 '!."·4 20 80 
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