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1.0 SUMMARY 

Subsequent to reviewing and analyzing data from previous studies as well as 
this current granular source evaluation, results indicate that MacPherson 
Area 11A11 is a significant granular source. The gravel source has been 
delineated as encompassing an area in excess of 100 hectares with an average 
depth of 10 rn of gravel and/or sand throughout. Using conservative 
consumption figures, there appears to be approximately 50 years worth of 
various aggregate products. 

Utilizing standard construction and processing methods, Area "A" can supply 
pit run gravel; crushed sub-base aggregate; crushed basecourse aggregate; 
asphalt aggregate; concrete aggregate; concrete sand; bedding sand; drain 
rock; and rip rap material. 

The challenge of extracting gravel from MacPherson Area "A" is establishing 
a development plan which is compatible with the proximity to a residential 
subdivision and its general location at the intersection of two major 
highways. The design concept presented herein has taken these factors into 
account. 

2.0 INTRODUCTION 

EBA Engineering Consultants Ltd. (EBA) was retained by the Government of Yukon 
{YTG), Community and Transportation Services, Lands Branch to collect existing 
information and to conduct a site investigation in MacPherson Area "A", 
Whitehorse, Yukon. The site investigated is shown on Figure 1, and is located 
west of the MacPherson Subdivision, northwest of the intersection of the 
Alaska Highway and North Klondike Highway. The purpose of the study was to 
identify and test the area's potential for granular resources. 
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The area was formerly designated as PWA-1 in the R.G. Hilker Ltd. 1977 
"Inventory of Gravel, Sand, and loam Deposits in the Whitehorse Metropolitan 
Area" and was subsequently investigated in 1978 by R.M. Hardy & Associates 
Ltd. report entitled 11 Whitehorse Gravel Survey - Alaska Highway & Mayo Road 11

• 

Authorization to proceed with the present study was received from Mr. Ross 
Burnett, Planning Technician, Lands Branch in a letter dated 91-07-17. 

This report presents a detailed description of the MacPherson Area 11A" 
granular source and includes existing site conditions as well as a possible 
production and development option. 

3.0 SCOPE AND OBJECTIVES 

The scope of this project as stated in the EBA project proposal is as follows: 

• 

• 

• 

To evaluate the significance of the MacPherson Area "A" granular 
source relative to the future needs of the Whitehorse area 
contractors. 

To conduct an exploration, sampling and laboratory testing program 
to evaluate the quantity and quality of the granular 
materials/products available throughout the subject site. 

To complete 
a) 
b) 

c} 

d) 
e) 

a report including the following: 
Location map delineating the source 
Site plan(s) showing the location of previous and 
present test holes as we 11 as previous geophysi ca 1 
surveys 
Quantity estimates utilizing site profiles 
Site development guidelines 
Relative significance of the area as a granular 
source for future use 
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4.0 GRANULAR SOURCE INVESTIGATION 

4.1 General Approach 

The following major tasks were identified at the outset of the program: 

1. 

2. 

3. 

4. 

Undertake preliminary work including the collection and 
review of existing data and information; as well as an 
airphoto interpretation to select tentative access routes 
and assess source boundaries. 

Execute the field exploration and sampling program 

Conduct a laboratory testing program 

Undertake analysis and evaluation of the granular source, 
identifying all factors influencing extraction and 
production of aggregate. 

Substantial preliminary work was undertaken in an attempt to reduce the time 
and expense required for an extensive field exploration program. The primary 
objectives of the field exploration program were to verify the results of 
previous investigations; to obtain up-to-date site specific information; and 
to co 11 ect representative samp 1 es of the various soil types encountered. 
Initially, a testpitting program was undertaken to determine detailed 
stratigraphy of the area and to obtain bulk samples for laboratory testing and 
analysis. Geophysical surveys conducted by R.M. Hardy and Associates during 
the 1978 site study were then utilized to evaluate the stratigraphic 
continuity of the granular source. 

A subsequent dri 11 ing program to verify the geophysical results was al so 
proposed. Due to land use complications, the drilling was not carried out. 
However, aspects of the testpitting operations yielded some of the information 

l which was to be determined by the proposed drilling program. Specifically, 
because of elevation changes along the sideslopes of the kettleholes found 
throughout the site, observations verifying the presence of gravel to depths 
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in excess of 10 m were possible. Also, the high percentage of oversize 
(cobbles and boulders) throughout much of the site would have made drilling 
very difficult and possibly expensive due to auger damage. 

4.2 Field Exploration 

Access information obtained from airphoto interpretation was confirmed during 
a brief site reconnaissance and indicated that travel along existing trails 
with a tracked backhoe was feasible. No additional equipment would be 
necessary to clear access trails. 

The testpitting program was completed on 1991-08-07 and 1991-08-08 utilizing 
a CAT 225 tracked backhoe owned and operated by Cascade Industries but 
contracted through IBEX Contracting Ltd. of Whitehorse. 

A total of 14 testpits were excavated throughout the area delineated in the 
proposal request. The testpits were excavated to depths ranging from 1.5 m 
to 5.0 m. Each testpit was logged, noting descriptions of overburden, 
stratigraphy and the details pertinent to granular source evaluation. The 
percentage of oversized material was visually estimated for a representative 
number of testpits and descriptions of sidewall stability based on testpit 
slough were presented. Representative samples were collected from most 
testpits. Samples retained consisted of material less than 100 mm in size, 
where applicable. Samples were generally 2 kg to 3 kg in size and were tested 
for natural moisture content at specific depths throughout the testpit. The 
remainder of the samples from the testpits chosen for additional testing were 
combined (if similar) to form a representative bulk sample which was sent to 
EBA's Edmonton laboratory for trial crushing and grain size distribution 
determination. 

The detailed logs and applicable laboratory test results as well as 
corresponding test result report forms are presented in Appendix A of this 
report. Also presented in Appendix A are site plans showing the location and 
scope of previous site works (Drawing 10721-A- Ol) as we 11 as the current 
testpit locations, source boundaries, and other pertinent information (Drawing 
10721-A-02). 
______________________ $ 
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4.3 Geophysical Surveys 

Page S 

The EM31 and EM34 geophysical survey data collected by R.M. Hardy and 
Associates in 1978 was very helpful in delineating the extent and depth of the 
granular deposits as well as overburden thickness and type. Results correlate 
nicely with EBA's current testpitting program as well as the 1978 Hardy 
testpitting program and are the basis for quantity estimates presented herein. 

4.4 Oversize Material Determination 

The amount of cobbles and boulders (75 mm plus) was estimated in selective 
testpits to provide a rough correlation to grain size distribution curves. 
The oversize percentages, where applicable, are presented on the testpit logs 
presented in Appendix A. 

4.5 Survey Control 

Evidence of the previous field programs was still apparent. Therefore, it was 
felt that it was unnecessary to provide additional elevation information. 
Elevations utilized for quantity estimates were taken from Figure 14 of the 
1978 R.M. Hardy report. 

S.O LABORATORY TESTING 

All samples obtained during the current field investigation were initially 
delivered to EBA's Whitehorse laboratory for testing. Testing performed in 
the Whitehorse laboratory included: 

• 
• 
• 

washed particle size distribution testing 
natural moisture content testing 
visual soil classification 

---------------------SOC:l 
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Selected soil samples were combined and shipped to EBA•s Edmonton laboratory 
for further evaluation. The tests performed in Edmonton included: 

• trial crushing to 12.5 mm nominal size 
• trial crushing to 20 mm nominal size 
• grain size testing on crushed samples 

All laboratory testing was conducted in accordance to ASTM and/or CSA 
procedures and specifications. Test results are presented on the testpit logs 
and attached particle size distribution report forms in Appendix A and are 
summarized with the aggregate quality summary of pit run gravel in Appendix B. 

6.0 DEPOSIT DESCRIPTION 

6.1 Surficial Features 

6.1.1 General Location 

The MacPherson Area uA" is located northwest of the intersection of the Alaska 
Highway and the North Klondike Highway at the north end of Whitehorse. The 
deposit is loosely bordered by the North Klondike Highway on the east side; 
the Alaska Highway on the south side; MacPherson subdivision to the north and 
a steep sided gully which extends from the Alaska Highway to the Takhini River 
along the west side. 

6.1.2 Morphology and Topography 

The granular deposit is considered to be an ice-contact glaciofluvial deposit 
with numerous kettle holes caused by material deposited over stagnant ice. 
The surface topography varies from rolling to rugged. Variations in elevation 
as great as 20 m exists throughout the central portion of the site. The 
sideslopes of the kettle holes are considered steep. 
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6.1.3 Vegetation 

Site vegetation generally consists of dense immature pine throughout the north 
half of the deposit and moderately dense white spruce with some pine and 
poplars throughout the south half of the site. Sparse, mature poplars line 
most of the kettle hole slopes. Willows can also be found along most trails. 
Maximum butt diameters of approximately 300 mm were noted for occasional pine 
trees in excess of 15 rn in height. 

6.1.4 Drainage 

Aside from the steep sided gully noted at the west edge of the subject site, 
no drainage courses were noted. The area appears to be well drained with no 
evidence of ponding. If ponding were to occur, it would be in localized 
depressions during spring runoff when season a 1 frost is responsible for r trapping snow melt. 
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6.1. 5 Access 

The site is dissected with numerous trails. No new routes had to be cut to 
gain access. Although portions of the trails utilized would be too steep for 
vehicular access, the tracked backhoe contracted for this project had no 
problems moving between testpit locations. 

6.2 Subsurface Soil Conditions 

The site is generally overlain by between 0.2 and 0.5 m of silt with an 
organic veneer at the surface. Below the surficial silts, gravels and sands 
were encountered to an undetermined depth. Generally the gravel is coarse 
with an average percentage oversize of 20% (visual approximation of material 
greater than 100 mm) throughout all but the northern edge of the deposit. Due 
to the method of deposition, layers of silt and silty gravels can be expected 
at random locations throughout the site. As is common in heavily glaciated 
area, stratification can be discontinuous and variation should be anticipated 
during extraction. 

¢ 
eoa 



I 

f 

I 
J 

l 
r 

I 
l 
I. 

l 
J 

I 
l 

t 
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No ground water, permafrost or seasonal frost was noted during current or 
previous investigations. Profiles depicting the random nature of the deposit 
are presented as Figure 14 in the 1978 R.M. Hardy report. Photographs of the 
spoil piles taken during the EBA investigation are presented in Appendix C of 
this report. 

7.0 AGGREGATE SOURCE EVALUATION 

Borrow source evaluation is based primarily on material quality and quantity 
with consideration being given to land status, tenure, proposed land use, haul 
distance and effects on other development in the area. 

7. I Aggregate Quality 

Material suitability was initially determined on the basis of particle size 
distribution. Further analysis assessing physical properties of the material 
has also been completed during this investigation and in the 1978 R.M. Hardy 
investigation. Laboratory test results indicate the presence of good quality 
aggregates for the supply or production of the various products required in 
the Whitehorse area. The report forms in Appendix B present the grain size 
distribution results plotted against the specification bands of various 
aggregate products utilized in the Whitehorse area. Results show that by 
removing the cobbles and boulders. the pit run material is a non-frost 
susceptible product which is adequate for engineered fills, embankments and 
underground utility backfill. Trial laboratory crushing performed on material 
found throughout Area "A" resulted in gradations which meet the specifications 
for 20 mm crushed basecourse aggregate and 12.5 mm asphalt aggregate. 
Theoretical splits calculated on the sand portions of all pit run tests 
resulted in gradations which meet the specifications for concrete sand and 
bedding sand. The results of physical testing performed on samples collected 
during the 1978 R.M. Hardy report are summarized below: 

• Sodium Sulphate Soundness (ASTM C-88) 
coarse aggregate - avg. of 5 tests 0.6% loss 
fine aggregate - avg. of 5 tests 
less than 8% loss is acceptable 

3.3.% loss 

,¢ ---------------------etx:l 
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• 

• 

• 

Los Angeles Abrasion (ASTM Cl31 Grading B) 
average of 3 tests 13.6% loss 
less than 40% loss is acceptable 

Petrographic Analysis 
average of 12 tests PN:116 
indicating fair to good quality aggregate 

Lightweight Pieces (ASTM CI23) 
average of 5 tests 
which is acceptable 

.11% 

Page 9 

Formal test results are presented following the testpi t logs in the 1978 
R.M. Hardy report. 

The various products that can be processed from material found in MacPherson 
Area "A" along with processing requirements are listed in Table 1 -
PRELIMINARY ASSESSMENT OF PROCESSING REQUIREMENTS. Standard crushing, 
screening, and washing processing methods are all that is anticipated to 
produce the products listed. 
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TABLE 1 

PRELIMINARY ASSESSMENT OF PROCESSING REQUIREMENTS 

Products Available as Screening Crushing Washing 
Available Pit Run Only Required Required 

from Area "A11 Required 

Non-frost No Yes No No 
susceptible 
pit run 
gravel 

40 mm crushed No No Yes No 
gravel for 
sub-base 
material 

20 mm crushed No No Yes No 
gravel for 
basecourse 

12.5 mm No No Yes No 
crushed 
gravel for 
asphalt 
aggregate 

Coarse No No Yes No 
aggregate for 
concrete 

Concrete sand No No No Yes 

Bedding Sand No Yes No No 

Rip Rap No Yes No No 

Page 10 

Comments 

Screen off 
oversize 

Remove some 
oversize 
prior to 
crushing 

Remove some 
oversize 
prior to 
crushing 

Some remova 1 
of oversize 
is expected 
and split 
pile 
production 
may be 
preferable 

Remove some 
oversize 
prior to 
crushing 

Washing of 
material 
passing 
5,000 JAll 
sieve is 
required 

Material 
<5,000µrn 
sieve 
acceptable 
as bedding 
sand 

Up to 30% 
oversize in 
area may be 
utilized as 
rip raP .... •A--
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7.2 Aggregate Quantities 

It is estimated that approximately 100 hectares of developable land currently 
exists within the delineated source boundaries and comprises the leasest 
access road and buffer zone shown on Drawing 10721-C-03 in Appendix C. An 
average of 5.9 m of gravel has been proven based on existing testpit 
information and 10. 0 m is very probab 1 e based on geophys i ca 1 data and 
sideslope observations made during the site works. It is conservatively 
estimated that 10,000,000 m3 of coarse gravel and/or sand exists within 
Area 11A11

• With current yearly gravel consumption rates of over 100,000 
m3 /year, and projected consumption of up to 200,000 m3 in the future, 
MacPherson Area "A 11 could conceivably supply gravel to the Whitehorse area for 
approximately 50 years. 

8.0 SITE DEVELOPMENT GUIDELINES 

The fo 11 owing sections provide general 
considerations for MacPherson Area "A". 

8.1 Site Access 

granular source development 

In Appendix C of this report, a possible concept for 12 gravel leases varying 
in size from 5.3 ha to 9.7 ha (average lease size of 7.1 ha) is presented. 
The configuration as presented would provide 11 leases containing significant 
volumes of processable coarse gravel and one lease (numbered No. 7 on Drawing 
10721-C-03) for public use. Proposed Lease No. 7 likely contains higher 
volumes of sand than gravel. The sand would then be available to the 
contractors requiring blend sand for processing. 

The site is accessed along an existing trail which meets the North Klondike 
Highway halfway between the MacPherson Subdivision entrance and the Alaska 
Highway intersection. The trail provides access to an existing pit. The 
remainder of the proposed haul road has been walked and construction of a haul 
road appears feasible. The major portion of this route would be founded on 
a gravel base which would withstand heavy rolling traffic. Other advantages 
of the proposed access route are: .. , -eoa 
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• 

• 

• 

• 

8.2 

The central portion of the site is accessed at lower elevations 
taking advantage of the natural barrier between the gravel source 
and MacPherson Subdivision. 

The area is accessed off the north Klondike Highway. Al a ska 
Highway traffic (particularly the recreational vehicle traffic) 
would be inconvenienced by truck traffic entering and leaving the 
gravel source at the top of the hill west of the North Klondike 
Highway intersection. This could be potentially dangerous. 
Traffic on the North Klondike Highway is already slowing for the 
stop sign at the Alaska Highway intersection and would be less 
inconvenienced by slow moving truck traffic. 

The existing trail forms a dogleg just west of the North Klondike 
Highway and this would minimize the visual impact of access road 
construction as well as assisting in preventing excess dust 
po 11 ut ion. 

The access road ; ntersects the North A 1 a ska Highway a 1 ong a 
relatively flat, straight section minimizing the accident 
potential by maximizing site distances. 

Clearing and Salvage 

Clearing within each lease should extend a minimum of 10 to 15 m beyond the 
perimeter of the pit and yard areas to prevent contamination of borrow 
materials. Clearing should extend 20 m to 30 m beyond the sides of the pit 
parallel to the direction of slope to allow placement of stripped topsoil and 
wasted overburden. A 100 m buffer is recommended between the western lot 
lines of the MacPherson subdivision and the rear of the eastern leases. 

8.3 Stripping and Grubbing 

All unsuitable overburden should be removed and windrowed to the side of each 
1 ease. The windrows s hou 1 d be p 1 aced para 11 el to the slope direction to 
prevent ponding of surface runoff and contamination of the borrow materials. ________________________ ;$ 
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8.4 Drainage Considerations 

Page 13 

The floor of the yard should be graded to provide positive drainage away from 
the stockpiles. Upon completion of the borrow excavation, drainage must 
prevent water from collecting in any portion of the pit. 

8.5 Pit Restoration Procedures 

Restoration of the pit area within the subject site should consist of four 
major components: 

• 
• 
• 
• 

disposal of rejected and grubbed materials 
backfilling of pits and stabilization of the pit walls 
drainage and erosion control 
revegetation of the disturbed areas 

Disposal of debris and brush should be accomplished by hauling to a waste 
disposal facility. Burial or stockpiling for future backfilling operations 
is not recommended because it complicates future land use by establishing 
unmapped areas of deleterious materials. Timber which is marketable as 
firewood may be harvested during development. Due to the proximity to a 

residential subdivision and the prevailing south winds, burning should not be 
a 11 owed . A 11 di sea rded machinery, parts, scrap met al , o i1 con ta; ners and 
other combustibles or non-combustibles must also be removed from site. 

Stripped overburden soils may be utilized during restoration. It is doubtful 
whether sufficient quantities of organic soils exist throughout the subject 
site, but if adequate volumes exist, it should be utilized as a layer of 
finish topsoil. 

The borrow pits should be backfilled using available non-organic 
sideslope of the pit areas should be dressed to at 
(horizontal:vertical) or as designated by Land Use authorities. 

soils. The 
least 2: I 
All slopes 

l and cleared areas should be free of waste material and left in neat, trim and 
tidy condition. 
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All obstructions to natural drainage caused by construction should be removed, 
and the area restored. Grading should be such that water does not collect in 
any portion of the excavated area and is prevented from channelling and down 
cutting. 

Stripped organic material and fine grained overburden soils can be used for 
surface reclamation. The re-establishment of vegetation should be initiated 
by seeding the slopes and allowing reinvasion of natural vegetation. The 
soils may require enrichment to initially sustain revegetation. 

9.0 MacPHERSON AREA 11A11 LAND USE RECOMMENDATIONS 

Development of the MacPherson Area "A" granular source may be affected by the 
following factors: 

• the proximity to the MacPherson Subdivision 
• the location of a land claim area (site C-19, interim 

protected) at the southwest corner of the subject site 
• the utilization of the site as a recreational area with 

existing hiking/ski trails 
• area is currently zoned for country residential development 
• regulations governing the minimum setback from an existing 

residential development do not exist 

Existence of a granular source area near a residential subdivision may be 
possible in light of the following: 

• A natural boundary (the ridge west of MacPherson 
subdivision) exists between the granular source area and 
the residential area. Based on the possible concept 
presented in Appendix C, the natural buffer will minimize 
visual and noise factors. If additional separation is 
required, significant vegetation exists which will further 
buffer the MacPherson residential area. 
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• 

• 

• 

Recreational use trails can be re-established north of the 
subject site. A loop extending from the north edge of the 
deposit to the banks of the Takhini River would provide the 
MacPherson residents with a hiking/ski trail of equal 
visual appeal. Test holes in the area north of the gravel 
source indicate the presence of fine grained soils which 
are unacceptable for on-site sewage disposal (Klohn leonoff 
1991 report). Utilization as a recreational area would be 
an appropriate alternative. 

The current country residential zoning may warrant 
reconsideration given the topography of the area. Within 
the central portion of the subject site a significant 
portion is currently unacceptable for residential 
development due to steep slopes where kettle holes exist. 
From a long range point of view, it is recommended that an 
imaginative land use plan be developed and, through gravel 
extraction, the area could be appropriately graded to 
properly facilitate residential development. 

To further facilitate the possibility of co-existence, it 
is recommended that extraction and crushing operations only 
(rather than asphalt and/or concrete production) be allowed 
at the subject site. The present central location of the 
major asphalt and concrete suppliers (South Access Area) 
could be maintained for asphalt and concrete production, 
thus reducing noise, dust, and odours in the MacPherson 
area. This will also eliminate the need to establish a 
costly water source for the subject area which may be 
prohibitive for a single operator. It is estimated that a 
high volume water well (preferable and less expensive to 
piped water from the Takhini River) will cost about 
$25,000, including the pump. 

-------------------£a 
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10.0 CLOSURE 

The information and recommendations presented herein are based on data 
obtained from fourteen (14) testpits excavated at the subject site, in 
conjunction with data from previous work. The conditions as reported herein 
are believed representative of the site; however, should different conditions 
be encountered during subsequent phases of the site development, we request 
that EBA be notified so that our recommendations can be re-evaluated in the 
1 ight of new findings. Additional information concerning the use of this 
report is presented in the General Conditions preceding Appendix A. 

Respectfully submitted, 
EBA Engineering Consultants Ltd. 

M.C. Plaunt, C.E.T. 
Engineering Technologist 

MCP/JRT/rsz 
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EBA ENGINEERING CONSULTANTS LTD. 

GEOTECHNICAL REPORT 
GENERAL CONDITIONS 

A.1 USE OF REPORT AND OWNERSHIP 

Th is geotechnical report pert a ins to a specific site 
and development. It is not applicable to adjacent 
sites nor is it valid for types of development other 
than that to which it refers. Any variation from 
the site, or development, necessitates a geotech­
nical review in order to determine the validity 
of the design concepts evolved herein. 

This report is not to be reproduced in part or in 
whole without consent in writing from EBA 
Engineering Consultants ltd. (EBA). Additional 
copies of the report, if required, may be obtained 
upon request. Isolated information, logs of borings, 
or profiles are not to be reproduced, copied or 
transferred. 

A.2 NATURE AND EXACTNESS OF 
SOIL DESCRIPTION 

Classification and identification of soils are based 
upon commonly accepted methods employed in 
professional geotechnical practice. This report 
contains descriptions of the systems and methods 
used. Where deviations from the system prevail, 
they are specifically mentioned. 

Classification and identification of soil and geo­
logic units are judgmental in nature as to both 
type and condition. EBA does not warrant con­
ditions represented herein as exact, but infers 
accuracy only to the extent that is common in 
practice. 

A.3 LOGS OF BORINGS 

The boring logs are a compilation of conditions 
and classification of soils as obtained from field 
observations and laboratory testing of selected 
samples. Soil zones have been interpreted. Change 
from one geologic zone to the other, indicated 
on the logs as a distinct line, is in fact, transitional. 
The extent of transition is interpretive. Any 
circumstance which requires precise definition 
of soil zone transition elevations may require 
special evaluation. 

A.4 STRATIGRAPHIC AND 
GEOLOGIC SECTIONS 

The stratigraphic and geologic sections indicated 
on drawings contained in this report are evolved 
from logs of borings. Stratigraphy is known 
precisely only at the locations of the borings. 
Actual geology and stratigraphy between borings 
may vary from that shown on these drawings. 
Natural variations in geologic conditions are 
inherent and a function of historic environment. 
EBA does not represent the conditions illustrated 
as exact but recognizes that variations will exist. 
Where knowledge of exact locations of geologic 
units is necessary, it is cautioned that such deter­
mination requires special attention. 

A.5 GROUNDWATER CONDITIONS 

Groundwater conditions represented in this report 
refer only to those observed at the times recorded 
on logs of borings, and/or within the text of this 
report. These conditions vary with geologic 
detail between borings; annual, seasonal and 
special meteorologic conditions; and with construc­
tion activity. Where instruments have been estab­
lished to record groundwater variations on an 
ongoing basis, the records will be specifically 
referred to. Interpretation of groundwater con­
ditions from observations and records is judg­
mental and constitutes an evaluation of circum­
stances as influenced by geology, meteorology 
and construction activity. Dev;ations from these 
observations, may occur. No other warranty, 
express, or implied, is made by EBA. 

A.6 PROTECTION OF EXPOSED GROUND 

Excavation and construction operations expose 
geologic materials to meteorological elements. 
Many geologic materials deteriorate rapidly upon 
exposure to climatic elements. Severe deterioration 
of materials may be caused by precipitation and/or 
the action of frost on exposures. Unless otherwise 
specifically indicated in th is report, walls and 
floors of excavations must be protected from 
elements, particularly all forms of moisture, 
desiccation from arid conditions and frost action. 



A.7 SUPPORT OF ADJACENT GROUND AND 
STRUCTURES 

Unless otherwise advised, support of excavation 
walls, ground adjacent to anticipated construction 
activity and of structures adjacent to the construc­
tion, must be provided. The support of ground 
and structures adjacent to the anticipated con­
struction, with preservation of adjacent ground and 
structures from the adverse impact of construction 
activity, is therefore required. 

A.8 INFLUENCE OF CONSTRUCTION 
ACTIVITY 

There is a direct correlation between construction 
activity and adjacent structural performance. The 
influence of all anticipated construction activities 
should by considered by the contractor, owner, 
architect and prime engineer in consultation with a 
geotechnical engineer when the final design and 
construction techniques are known. EBA provides 
no warranty in respect to adverse circumstances 
resulting from construction activity. 

A.9 OBSERVATIONS DURING 
CONSTRUCTION 

Because of the nature of geologic deposits the 
judgmental character of the art of soil and f~und­
ation engineering, as well the potential of adverse 
circumstances arising from construction activity, 
observations during site preparation, excavation 
and construction should be carried out by a 
geotechnical engineer. These observations then 
may serve as the basis for confirmation and/or 
alteration of geotechnical recommendations or 
design guidelines presented herein to the benefit 
of the project. 

A.10 DRAINAGE SYSTEMS 

Where drainage systems are installed within or 
around a structure, the systems which will be 
installed must protect the structure from loss of 
ground due to internal erosion and must be design­
ed so as to assure continued performance of the 
drains. Specific design detail of such systems 
should be developed or reviewed by the geo­
technical engineer. Unless otherwised specified, it 
is a condition of this report that effective drainage 
systems are required and that they must be con­
sidered in relation to project purpose and function. 

A.11 BEARING CAPACITY 

Design bearing capacities, loads and allowable 
stresses quoted in this report relate to a specific 
soil type and soil condition. Construction activity 
and environmental circumstances can materially 
change a soil condition. The elevation at which a 
soil type occurs is variable. It is a requirement of 
this report that structural elements be founded 
in and/or upon geologic materials of the type and 
in the condition assumed. Sufficient observations 
should be made by qualified geotechnical person­
nel during construction to assure that the soil 
conditions assumed in this report exist in fact. 

A.12 SAMPLES 

EBA will retain all soil and rock samples for 30 
days. Further storage or transfer of samples can 
be made at owner expense upon written request. 

A.13 STANDARD OF CARE 

Services performed by EBA for this report are 
conducted in a manner consistent with that level 
and skill ordinarily exercised by members of the 
profession currently practicing under similar 
~onditions. No other warranty, express or implied, 
1s made. 
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UNIFIED SOIL CLASSIFICATIONt 

MAJOR DIVISIONS 
GROUP 

SYMBOLS 
TYPICAL NAMES CLASSIFICATION CRITERIA 

"" Cu· Dao'D,o Greate, than 4 ..., ~g ... 
GW Well-graded gravels and gravt-l·sand 

(030\2 > 
~ <[ mi:<tures. little or no fines Ct C=--- Betweeo 1 and 3 t a: C 010 X 060 

0 C ·;; <!I .2 \. 

~ !! .g~ z -~ ~ <t 

-~ ~ ~.; ~ uJ GI> Poorly-graded gravel$ and gravel,sand t ,: " Not meP:tin9 both criteria for GW ..., 
mi>eture$, little or no fines i3is~jo Ii) : es:: g <.> - . " _, 8 ii~~~~; ~ N ..,~:qi ., Atterberg limtts plot befow 'A' fo,e AttC'lberg limtti plotting 

0 8 ·5 ;:: :c: "' GM Silty gravels. 9,avel-sand-silt mixtures -a.. u= or pl~nieity il"leltx leS$ thal"I 4 ;n hatchtd area are bor, 
C z ~ >~ "' ~C)C)cjg' 

derhne classifications re· 
LU C <[ - z ~ ~- :i~ "E :s 0 .. ;r: ;:;: Clayey graveh. 9"avel-sand clay mix· Anerb"rg limiu plot above ·A· lin~ quiring us~ of dual wm• z ] GC ~C)CJ~6° 

~ 
.., 

turts 0 and plasticity index greatt'r than 7 bol, C 

a: "§ 
·~ d) ! Cu= D&o/010 G,e.attt than 6 C) ~ Ill w .t:,J > · -

~ :li ~ 
0 SW Well,gr~ded sind$ ind gravtlly unds. 

3 -~ ~ ! 1030)2 Ii) z little or no fineis a: "' ~ .. <[ ~ 8 ;;; Cc• O,nxO~• 
Between 1 and 3 

<( C: 2 ·~ "' C £ u.., z .l!N ,i8 
0 0 <[ tti_: 0 .. "' !~ ... Poorly· 111aded $Mdl ancl g,avelly 0 Q _, SP .i I z Not matting both criteria for SW 

:11 z 
u, ~ u sand$, tit(lt or no fines <t ... C: ~ 

i:;~~ l " Q. Atterber9 lim,ts olotting s g SM Silty sends, sand,s.ilt mixtures :i CIC Anuberg limits plot below ·A· tirie 
f ·:. ~~: -" i- or pta:sticitv inde• less than 4 in hatc:he(I ~fta ~re bOf· 
0 ~ 
:11.: z_z ~ t 0 duline class.Hic.11ions. r~· 

~~~ SC Clayey tands. sand·cJay mixture. !fi Anetberg limlu plot above 'A' line quiring uie of dual svm· 
•nd plasticity indax grnter ch.an 7 bols 

1no,g1nie $ilu. "erv fint ,..ndt, 60 
PLASTICITY CHART / ML rock llou,, sitty or clayey fin1 "' For clauification of fine,grainad > seod1 <[ soil1 and fine fraction of cotne· .. ..., 

:~i 
SD / t u I nou;ianic clays of low to medium grtined •oils 

v., 0 Antrber9 limits plotting in hatched CH _, ·;; z :2 0 CL plan•ciw. gnveollv clay,, 11ndy clays., )( ./ 
~ 8 <[ 

!~ siltv el•y•. lt•n et1v1 :!: 40 area ••• borderllna classifications 
/ "' Ill HQuiring us.e of du1l 1ymbols 

~ e ~ :!: C z 
_, 

Equatioo of 'A' lino: Pl • 0.73tLL · 201 
\" 

LU vi Oro1nic silu and organic silty clays > 
z ; OL !:: 30 

// :i ~ 
of 10w ola$ticitv !,! 

a: " ~20 

CL 
CJ :s t norganic silts, mlcaceous. or di1to· w e "' / > maceoui fine sands or silu, elettic .. 
~ :s <[ ... ~ MH 

/ MH&OH ... 
~ 

.J silts I <.> E C 
0 ':.: flt 

lnorg1nic CIJV of plauici1y. 
10 

zc·;cp-' I 2 :E -5 CH 
high 7---

<[ ~ ~ fat el1ys 4 -- -
ML& OL 

"' " .. I 
~ ::i: 00 _, 

;;, Organic clays of medium to high 10 20 30 40 60 eo 70 BO 90 100 
vi OH plasticity LIOVIO LIMIT 

HIGHL V ORGANIC SOILS PT 
Peat. muck and other highly or9anit ·essed on the m1teriel postirig the 3 in. (75 mm) sieve 
soils tASTM Designation O 2487, for identification procedure st'e O 2488 

GROUND ICE DESCRIPTION 

N 

2071/83 

ICE NOT VISIBLE 

SUBGROUP DESCRIPTION 

NI Poorly-bonded or hitblc 

Nbn No 9'KCC'U ice. well-bonded 

Nbe Exetm. ice, well - bonded 

NOTE: 
t. 01.111/ ,ymbols irt: us:«I to indtc,r, bord.,/in1 or mix•d 

ic, cl,nllic•tir,ns 
2. Vlw•I 11tlmtttts of ic'! contents indlc•twJ on bor,holt 

lov, t: 5$ 
3. Tl>/1 tVftfm of ground ict de;cription h•s bun modi· 

fl«I from Nf/C T«:hnic•I Momo 79, Guid• It> rh• 
Fi•ld OrHCription of PKm1fros:r for Engin~ring 
Purpotfl 

LEGEND 

Soil. Ice . 

VISIBLE ICE LESS THAN 50')(, BY VOLUME 

GROUP SYMBOLS SUBGROUP DESCRIPTION ,'.;'"··-- ~ 

Vx Individual ico cryuals or inclusion, [j 
Ve Ice coatings on particles ; 

V 

[i Vr Random or irrcguliJ•ly oriented ice fo,mations .... 

v, Str~nificd or clistinctlv orientP.0 ice~ torma11on~ I 
VISIBLE ICE GREATER THAN 60% BY VOLUME 

ICE• 
let' wilh ioi1 inclusions I Soir hn• 

ICE 

I ICE 
Ice without soil inclusion, 
(greater thin 25 mm (1 in.) th,ckl 



General Notes on EBA Soil Classification System 

The soil is named after its PRINCIPAL COMPONENT, and modified by other 
components as follows: 

Presence of Component XXX 

greater than 35% 
21% to 35% 
11% to 20% 

1% to 10% 

Examples 

clay .sill sand gravel 

65% 15% 10% 10% 

5% 10% 45% 40% 

10% 65% 25% 

Modifier 

AND XXX 
XXX-ey 
some XXX 
trace of XXX 

CLAY(CL)-some silt, trace of sand, 
trace of gravel 

SAND AND GRAVEL(SM)-trace of silt, 
trace of clay 

SILT(ML)-sandy, trace of clay 

The USC classification (see other side) is presented in parenthesis after the 
PRINCIPAL COMPONENT. 
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0 500 1000 

SCALE (m) 

MacPHERSON AREA 11A11 

Q TEST PIT LOCATIONS (KLOHN LEON OFF '88) 

• TEST PIT LOCATIONS (HARDY '78) 

.... EM 31 At40 EM 34 SURVEY. LINES (HARDY '78) 

• EXISTING WELL CASING (HYDRO. CONS. '76) 

PROJECT 

MacPHE.RSON GRANULAR SOURCE STUDY 
CUElfl TI'Tl..f 

GOVERNMENT OF YUKON SUMMARY OF PREVIOUSLY COMPLETED 
SITE INVESTIGATIONS 

DATE 91•12-14 OWN. MCP CHKO. n LE NO. 0201-10721 10721-A-01 
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0 500 1000 

SCALE (m) 

MacPHERSON AREA "A" 

••••• 

1991 TESTPIT LOCATIONS 

APPROXIMATE LIMITS OF 
GRANULAR DEPOSIT 

APPROXIMATE LIMITS OF 
SAND DEPOSIT 

PROJECT 

@[;J(JJ @GD(j]O{jj)@@fl'~ @mr:3anlJiMJDD~ {1,~@l, MacPHERSON GRANULAR SOURCE STUDY 

CLIENT 

GOVERNMENT OF YUKON 

DATE D'MII. MCP CHKO. 

ll1l£ 

Fil..E NO. 

SITE PLAN SHOWING 
1991 TESTPIT LOCATIONS 

0201-10721 10721-A-02 
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McPHERSON GRANULAR RESOURCE STUDY CLIENT: GO\ttRNMENT OF YUKON BOREHOLE No. 10721-01 
McPHERSON AA.EA "A" BACKHOE: CAT 225 TRACKED BACKHOE Project No: 0201-10721 

WHITEHORSE, YUKON UTM ZONE: 8 N6741700.00 £488750.00 ELEVATION 0.00 (m) 
SMIPLE TYPE • GP.AB SAMPLE 12] NO RECOVERY ~ STANDARO PEN. ~ 75 mm SPOON 1111 CRRU. B.i,RRU. [I] 

.......... 
E -:::c 
I-c.. w 
Cl 

u.u 

-

>-1.0 

..... 

>-2.0 

-3.0 

-

-4.0 

-

f-5.o 

f-6.0 

7.0 

u.J 
0 

~ z 
w ~ USC ....J c.. 
CL 

~ ~ 
< 
V) 

2 

J 

5 

SOIL 
DESCRIPTION 

• STANOOD PENETRATION• a PERCENT GRAVEL.a 
ID W 30 40 W 40 ro 80 

w.c. 

e PffiCOO SANO• S 
20 40 60 80 :::c 

_. PERCENT SLT OR FINES • t-
l.XlUID 20 40 60 80 fr; 

-~~----'-----''-'-----i Cl 
+PERCEl<T CIA'<+ 

10 20 30 40 20 40 60 80 

-;o,..SIH""LTG.,..A_ ... Ns,-1~-~-K~U.._lil"r~/~_t"TA:"'."'~i-~-~-~Tb;_~r.,,~~r-t~-:-:-fmth:-:u,-:-:u~l)g_hi.;-rouu_vt_.t.t ___,<; . l I I I I I ! 11 I I 
GRAVt.L -sandy. trace ot silt, occos1ona! ..... ; ..... ; ..... ; ..... ; .... .; .... ~····<· ... ,; ..... ; .......... ; ..... ; ..... ; .... .; .... ~ ..... : ..... ; ..... ; ..... ; .... . 

D.O 

~ii~f !1~:2~1 ~G:;;: ..... 1 .... 1 .. ·.1 L1 .... i .... i .... t .. L. J ... JJ .... i .... i .... i .... 11 1 .. :z, 

~:!;i:« e
1

f:t~r~i~~"!:~:n'mp, • ·I··· I···· I···· I···· I···· I···· I···· I···· I···· ···· I ·····I···· I···· I···· I···· I···· I···· I ····I· ... ~:: 

-slightly domper ond cleaner with 
depth 

END OF TESTPfT 5.0 m 

NOTE: .30% over 100 mm below 3.0 m 
20% over 100 mm above 3.0 m 

~~ll!!~~f ~ , ~~~t i![ ~ 

• ·1 j .... 1 .... 1 .... J .... 1 .... 1 .... 11 .... j ..... JJ .... 1 .. .. j i ···· jj ..... j ..... ~o 
j j j j 1 j j j j j j j j 1 j j t i ,.. 

1 1 I 1 1 1 1 l ! 1 1 1 I i ! ! I 1 
.... T ... "i ..... 1····"1····1····r····I····r·· .. r .. ···· "1·····1· .... 1····r····1····-r····r··r····r···· -to.a 

• J .. J .... 1. .. 1 .... 1 .... 1 .... ! .... 1 .... ! ... •.! ..... 1 ..... ~ .. 1 .... 1 .... !· L .. L..! ... -
[ j j j i l j i 1 ! ( j i i i [ ! j >-12.0 

. l l l l i I ! i l i ! : J I i ! ! i : .... 
: i i j ; i i i i ! : i j : ~ ~ ~ : ~ 

11 ! 11 I 111 I l I I 1111 1 - 16.0 

..... 1 .... 1 .... 1 .... i .... 1 .... j .... 1 .... 1 .... 1 ......... i.l .... I .... I .... j .... 1 .... 1 ..... 1 ..... 1 _ .. :w.o 

I i ! I j i j i I i I i j I j I! I "UO 

EBA Engineering Consultants Ltd. COMPLETlON DEPTH 5.0 m I COMPLETE 91/08/07 

Whitehorse, Yukon LOGGED BY MCP I DWG NO. I Poge 1 of I 
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LARGE AGGREGATE ANALYSIS REPORT 

Project: _..;._M....:...;cP_H_E_RS_O_N_G_R_A_N_UL_A_R_S_T_U_D_Y __ 

Address:------- --------

Sample Number: _4i.::8:.::3:.::Bc:.•-=l.=3 _ _ _____ _ 

Sample location: TP Ol, AREA "A". 

Project Number: 201 -10721 

Date Sampled: 91-09-23 By: Time: Temp.: _______ 0 c 
Client: Y. T. G. -LANDS BRANCH Date Tested: 91-09-06 

WHITEHORSE. Y. T. Tested By: __ A_TE ___ _______ _ 

Natural Moisture Content: 2. 2 

Crushed Faces: ___ _ D 2 

Attention: -------- -------

Soll Descnption: GRAVEL ClOO mm MAX,>, SANDY, IR, SILT. BROWN, 

Cu:-----------------------------------­

Cc: --------- --------------------------­

Remarks:--------------------------- --------

Grading Curve of Aggregate 

I 
I 

/ 
I 

100 

90 

eo 

70 

Sieve % 
Size Passing 

100. 100.0 
75.0 92.3 
56. 0 82. l 
40.0 76.6 

/ 

/ 
/ 

60 
25.0 64.3 
20.0 59.4 
12.5 50.5 
10.0 45.7 
5.00 34.9 V 

/ 

/ 
/ _____... 

30 

20 

10 

2.50 27.S 
1. 25 19. 0 
• 630 12. l 
• 315 6. 4 
• 160 3.6 
.080 2. 5 ,_ 

0 

075 j 4 5 12.5 25 50 100 200 300 
(1 /J ,) J __,, 1 _L/ · 61.v•Slu(mm) 

.__Re_v_ie_w_ed_B_y ..... :f/;_IM __ ~_ ' __ 1J_vuy __ P_._E_ng_. _______________ ~ 
Data pr" ented h.-eon Is for the &(lie UGe of the The lesttng services reported herein have been perforT11ed by an EBA lechnlclan to recognized ~ 
&!~lated c:ll«IL EBA Ill not responsible, nor can lnduslly standatdG, unlesa oth• rwlse noted. No oCt1erwarranty Is rmde. These data do not vV\.A 
be held liable, !or uae nade ol thl.11 report by any lndud• or repr8S41nt eny lnlerpretatlon or oplnlon of epec:Hlcatlon mmpllence or materiel 
other perty, witt1 or without the knowledge of EBA. suitability. Should englneerfng lntorpretatlon be required, EBA wfU provide It upon written request. 

Z2341'LOT 
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AGGREGATE ANALYSIS REPORT 

Project: McPHERSON GRANULAR STUDY Sample Number: 4B3B. l! 
Address: Sample Location: re 1. ABEti ,. A,,. 

Project Number: 201 -10721 

Date Sampled: 91-08-23 By: 

Client: Y. T.G.-LANDS 8RANCH Time: Temp.: 

WHITEHORSE. Y. T. Date Tested: 5ll-C!£!-!J6 
Tested By: liIE 
Natural Moisture Content: 

Attention: Crushed Faces: 01 

Soil Description: GRAVEL (20 mm MAX. ) • SANDY. TR. SILT. BROWN. 

Cu: 

Cc: 

Remarks: LAB CRUSHED. 

Grading Curve of Aggregate 

Sieve % I Size Passino 

I 
20.0 100. 0 

I/ 

14. D 81. l I/ 
12. 5 72.5 

10.0 56.9 I 
5.00 35. 4 I 
2.50 27. 1 17 
l. 25 19. D / 

v . 630 12. 3 ' / 
• 315 6.5 ~ 
. 160 3.5 

__.,/' 

L---"' 
. 080 2.3 --

9ft. .063 1 ~.25 .4 .8 1.25 2 5 10 20 
Sieve Size (mm) 12.5 25 Reviewed By:_· ,t4~ J. P. Eng. 

Data presented hereon 1s for the sole use of the 
stipulated client. EBA is not responsible, nor can 
be held liable, for use made of this repon by any 
other carty, with or without the knowledge of EBA. 

.. 
The testing se1V1ces reported herein have been performed by an EBA techn1c1an to recognized 
industry standards. unless otherwise noted. No other warranty Is made. These data do not 
include or represent any interprelation or opinion of specification compliance or material 
suitabilily. Should engineering interpretation be required, EBA will p:ovide it upon written request. 
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McPHERSON GRANULAR RESOURCE STUDY CLIENT: GOVERNMENT OF YUKON BOREJiOLE No. 10721-02 
McPHERSON AREA "A" BACKHOE: CAT 225 TRACKED BACKHOE Project No: 0201-10721 
WHITEHORSE. YUKON UTM ZONE: 8 N67+t690.00 E488550.00 ELEVATION 0.00 (m) 
SAMPLE TYPE • GRAB SAMPI.£ 

----------.-~-----,=w,=i'--------1 
17] NO RECOVERY [8'.J STANOAAD PEN. 75 mm SPOON 111 J CRRO. B/IRREL 11 J 

- ----- ...l=:d....-,-------"'""'"----~--1 
..-... 
E .._ 
z 
~ ..... 
C 

0.0 

.. 

>-1.0 

L. 

.... z.o 

,_ 

'-3.0 

... 

--4.0 

-

-5.0 

-

f--6.o 

.... 

7.0 

w 
0 

~ z 
LI.I ::I USC ...J 0.. 
0.. 
~ :::;; 

< U) 
(/) 

2 

3 

5 

SOIL 
DESCRIPTION 

tEA ;.;t''.Jl!N!J 1,;UVtK MIU ei...:~.,.-~~·- KUUI MAl 

Sill-sandy, fme grained, uniform, 
rootlets to 1.0 m, damp, 
light brown 

a STANl'.W10 PENETRATION a 
10 

PlASTIC 
I 

10 

i 
1• : 

20 

20 

:so -40 

M.C. LQUIO 

• I 
30 40 

• PERCOO GRAVEl.. a 
20 ,4() 60 BO 

• PERCENT SANO• 
20 40 60 BO 

.A. PERCENT SILT OR flNES .& 
20 40 60 (!{l 

+PERCtNT ClAY+ 
20 40 60 80 

••••• j .• ••. ; . ..•. ; •.••• ) •••• • : ••••• ,!,, ••.• : •.. .. ( .. .•. •. ....•.•.. ; ..... ) •.••• j . .•.• ; .•.••• ; . .••. .: •••• • ( ••••• ( ••••• f ..•.. 
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! ! 1 ' ! ' ; ! ' ! ' ! ! 1 i 1 : 1 ~2.0 
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:.: : : : . . . . . . Gl<AVEL-sHty, some sand, cobbles and 
bouldeni to 500 mm, subangular, 
domp, dense, light brown 

il i li~~ li 1 1 ~;; ~ ;;; ~ 

..... ! .. J ..... i ..... : .... :···· 1 .... 1 .... 1 ... .. : .... ... : ..... , .. : .... : .... , .... ; .. .. ' .... ! ..... i ..... ~ 
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'""( '"( "]"""! """ ~ .... 1 "'" 1 ""; .... [ ......... ( ... : ..... (·r--· ~-···: ·· --; ""'("'("' . 
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I ! ! = i I i i ._ 
.• : i ; • : : : : : : : : : : 

·····I· ·· .. t-··· t·····[ ····t-··· -rrn ·t · · · · t · · ··t· · · · · ..... i. · · · ·t ·····t · · ·· t· ... t .... t·· ·t····t· ···~·· ··· ~1 o.o 
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... .. = ....... = . ..• 3 .... 3 .... 1 .... . .... i .... l .... . 1 ..... ... . 3 ..... · .... ) .. .. 1-... . : . . . . : . ... : ..... : .. .. . ~ ... .. -

• : : : 111 I I I I ; : i I I I ! I -140 

I-E_N_D_O_F_T_ES_TP_IT_5.-0-m- - --------l ; i ii r: I : ; : : ! I i I i : : ~,s.o 

NOTE: Hole excavated ot edge of deposit ..... ; ... + .... [ ..... ; ... ) .. ~-+-.. + .. + .. .;. .. .. .. .. +-·+ .. +--+ .. +--+··+··+··-i ..... ~1a.o 

11 

i i i : 111 i ; i i : 11 : : ~
00 

; i Ii I: i : 'i 11 i >no 

-very tough to excavate 

EBA Engineering Consultants Ltd . I COMPl£Tl0N DEPTH 5.0 m I COMPL.m 91/0B/07 

Whitehorse, Yukon ! LOGGED BY MCP I DWG NO. I Page 1 of 1 



McPHERSON GRANULAR RESOURCE STUDY CLIENT: GOVERNMENT OF YUKON BOREHOLE No. 1Q721 -03 
McPHERSON ARfA "A11 BACKHOE: CAT 225 TRACKED BACKHOE Project No: 0201- l 0721 
WHITEHORSE. YUKON UTM ZONE: 8 N674194-0.00 E468540.00 ELEVATION 0.00 (m} 
SAMPLE TYPE • GRAB SAMPL£ 1./1 NO RECOVERY [8J STANOARO PEN. ~ 75 mm SPOON 1111 CRREI.. BARREL 111 

--E ........ 
:r 
~ 
l..,J 
Cl 

0.0 

>-1.0 

... z.o 

-:rn 

-4.0 

-

5.0 

LL.I 

~ ~ 
L&.I 

l..&.J USC -' ....J 0.. 
0... 

~ :::!: 
~ 

2 

3 
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SOIL 
DESCRIPTION 

ORGANIC t<UUI MAT AND ltA 1,,;KUUNU i..;uvtt< 
SILT-trace of cloy, trace of fme sand, 

rootlets throughout, moist, dark 
"\ brown 
SAND-trace of sill, trace of fme gravel, 

rootlets to 0.6 m 

GRAVEL-sandy, trace ot silt, rootlets 
throughout clost supported, coarse, 
subongular, damp, greyish brown 

EBA Engineering Consultants Ltd. 
Whitehorse, Yukon 

I 

f'\A5TIC 
I 

10 

lil.C. 

• 
20 :50 

• PERCENT SANO• g 
---=210_--',40~_60=---___,_80,,___ :r 

, "'UID 6 PERCENT SlLT OR ANES • }i: 
UV 20 40 60 80 u.J 

1-----=-....c....--..;......---=-'----1 Q 
+PERa:HT CLAY+ 

20 40 60 80 
o.u 

: I-

COMPl£TlON DEPTH 3.5 m I COMPlfTE 91/08/07 

LOGGED BY MCP I DWG NO. I Page 1 of 1 
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McPHERSON GRANULAR RESOURCE STUDY CLIENT: GOVERNMENT OF YUKON BOREHOLE No. 10721-04 
McPHERSON AREA "A" BACKHOE: CAT 225 TRACKED BACKHOE Project No: 0201-10721 

WHITEHORSE. YUKON UTM ZONE: 8 N6H 1750.00 E488150.00 ELEVATION 0.00 (m) 
SAMPLE TYPE • GAAB SAMPLE NO RECOVERY STANDARD PEN. 75 mm SPOON CRRQ. BAARB. II] 

--E ..__.. 

::c 
I-
a.. 
Lo.l 
Cl 

1.0 

2.0 

3.0 

·tO 

5.0 

,0 

7.0 

L.i.J 
0 

~ z 
w ::l use -I 0... 
0... 

~ :::E 
"5 

2 

3 
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SOIL 
DESCRIPTION 

-son y, race o s1 , co es <1n 
boulder!! up to 1000 mm in size, 
sand is medium to coarse, damp, 
dense, medium brown 

a STANOOD PENETRATION a a PERCENT 00'.'E.. a 
~_..;.;10,.__;2=0-...::30~---',4();;_-+--'2.:.::.0 _ _:,40;::.__-=60'---'B0::.=__---1 ..-

M.C. IJJUID 

10 20 30 40 

• PERCOO SANO e .:E, 
0 40 60 BO 

A PERCENT' SLT 00 FlNES A ~ 
20 40 60 BO w 

Cl 
+PERCEtfT CLAY+ 

20 40 60 BO 

. . .... , . . : 11 11111 . 

;rrrrr·rr1 r·1rr1rrr 2

•

0 

---,---,--.,..,...----,-...----....----l·····!··· l···· i···· l···· I····! ···· I ····I· I··· ····!···· I····!···· i ···· 1 ···· 1···· 1 ····1 ····1 ···· :: 

-sand becomes coarser with some 
rootlets in sand matrix 

-rock coated with calcite 

I l I 1 

: l I l I I I I I I I : t I 
I l I 1 l I ~ : I 1 ~ : i i ~ : \ I 

i i l I i ! 1 l i l I I l l l 11 I 
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.I I I I I I I I I i I ~ I I l.l I I 
10.0 

..... ! .... 1 .... ! ! .... 1 .... 1 .... j .... ! ..... ! ....... J J J .... 1 .... 1 .... ! .... 1 ..... 1 .... 1 .... 
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. 11 i 111111 ·111111111 
14.0 

~~-~-~-~-F-i-~-;-~-;;-~-l-1-;-~~d-3-~-%-,~-~~-r-91-rg-o-~-m--l I j I I I! I! I ! ! ! Iii I I j 16.0 

I i i ~ ! ~ l i ~ ~ I i l ! : I 1 l 
.. · .. i · · .. ·i · · · · ·! · · · · '!' · ···f·· .. ·';"·· · · ·} · · · · ~- .... ~-· .. · · · · · ·! · · · · · ~ · · · · -~ · · · · t· .. · 1· · · · ·f · .. · ~····· ~-· · .. ~-· · .. 

l i i I i i i i i i l i 1 i i i 1 l 

.... : i ! .... ! .... ! .... ! .... 1 .... 1 ..... l ..... .. J .... ! .... l .... 1 .... ! .... ! .... j .... !i 
200 

I ! I I I I I I I I 1 I I I I I I 
22

·
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EBA Engineering Consultants Ltd. COMPLETION DEPTH 4-.5 m COMPLETE 91/08/07 

Whitehorse, Yukon LOGGED BY MCP OWG NO. Page 1 of 1 
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LARGE AGGREGATE ANALYSIS REPORT 

Project: __ M_c_PH_E_R_S_O_N_G_R_A_N_U_LA_R_S_T_UO_Y __ _ Sample Number: _4..:....;8;.;;3;.;;8;.;. • ...;;;;1 .... 5 _______ _ 

Address:--------------- Sample Location: TP 4. AREA "A'' 

Project Number: 201 -10721 

Date Sampled: 91-08-23 By: ___ _ Time: Temp.: _______ °C 

Client: Y. T. G. -LANDS BRANCH Date Tested: 91-09-09 ---------------
WH l TEHORSE. Y. T. Tested By: __ A_TE __________ _ 

Natural Moisture Content: ____ 2_. _9 ____ _ 

Crushed Faces: ___ _ D 2 

Attention: ---------------
Soil Description: PIT RUN, GRAVEL (100 mm MAX.), SANDY, TR. SILT. BROWN. 

Cu:------------------------------------­

Cc: -----------------------------------­

Remarl<s: -----------------------------------

Grading Curve of Aggregate 
Sieve % 
Size Passing I 

100 

100. 100.0 
75.0 88.3 I 

/ 

00 

ao 

56.0 78.8 
40.0 71. 4 
25.0 62.2 
20.0 57. l 
12.5 48.0 
10.0 43.9 

/ 
/ 

/ 
/ 

10 

eo 

5.00 34.6 
2.50 27.3 
1. 25 18. 6 
. 630 11. 8 
. 3]5 6. 2 

/ 
/ 

/ 
/' 

30 

20 

. 160 3.5 ____.-, 10 

. 080 2.4 
0 

..._R_e_v_ie_w_ed---B-y_: _0_~_-:.,,,:_,;t,_~_01_s_._2_1L_l£i_,1_p_·~_E_n_g_. _____ s_,.v_•_S1Jt_s._,,.,...._> __ ,2._s __ 2s ___ so--1-oo--m ~ 
Data presented hereon Is for the sole use ol the The testing services reported hemln havebee11 performed byan EBA technician to recognized ~ 
stt,ulated cUent. EBA la not responslble, nor can lndu&try atanderda, unless othlll'Wlse noted. No otherwarranty la made. Thaae data do not v\..J\.A 
be held llable, for use made of this report by any Include or l'l)present any Interpretation or opinion of &peclflcallon compllance or material 
other party. with or without the knowledge of EBA. sulteblllty. Should engineering Interpretation be required, EBA wlll provide It upon written reque&t. 

2234PLOT 
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AGGREGATE ANALYSIS REPORT 

Project: McPHERSON GRANULAR STUDY Sample Number: ~838. 16 

Address: Sample Location: TP 4- AREA ''A•' 

Project Number: 201 -10721 

Date Sampled: 91-08-23 By: 

Client: Y. T.G.-LANDS 8RANCH Time: Temp.: 

WH l T EHDRS E, Y. T. Date Tested: 91-09-09 

Tested By: ATE 

Natural Moisture Content: D. 0 

Attention: Crushed Faces: 0 1 

Soil Description: GRAVl=I Al\ln SANn (?n "1111 hi!AV ) TR. SILT- BROWN 

Cu: 

Cc: 

Remarks: LAB CRUSHED TO 20 mm 

Grading Curve of Aggregate 

Sieve 0/o V Size Passino 

J I r, 

20.0 JOO. 0 . J 

14.0 95.6 I 
12.S 91. B 

I 10. O 75. 7 
I/ 

5.00 46.5 / 
2.50 35.B V 
1. 25 25.7 / 

V . 630 17.8 \ ~ 
. 315 10.2 V 
. 160 5. 7 ./ 

_t--
. 080 3.7 -

Q ,1 -Djj3 2 .. 16 .25 .4 .8 1.25 2 5 10 20 
Sieve Size (mm) 12.5 25 Reviewed By: _k{i,/--<p>( _1..~rft-t P. Eng. 

Data presented hereon is for the sole use of the 
stipulated ciient. EBA is not responsible. nor can 
be held liable, for use made of this report by any 
other pany, w11h orwithou1 the knowled9eot EBA. 

.. 
The tes~ng services reported herein have been performed by an EBA technician to recognized 
industry stll/'ldards, unless otherwise noted. No other warranty is made. These data do not 
include or represent any interpretation or opinion ol specification compliance or material 
suitability. Should engineering interpretation be reQuired. EBA will provide it upon written reouest. 
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McPHERSON GRANULAR RESOURCE STUDY CLIENT: GOVERNMENT OF 'r\JKON BOREHOLE No. 10721-05 
McPHERSON AAf.A "A" BACKHOE: CAT 225 'TRACKED BACKHOE Project No: 0201-10721 
WHITEHORSE, YUKON UTM ZONE: 8 N6742180.00 E-488150.00 ELE.VATI~ 0.00 (m) 
SAMPLE lYPE • GRAB SAMPLE NO RECOVERY STANDARD PEN. ~ 75 mm SPOON CRREl. BARRB.. [I] 

.--.. 
E .__... 

:c 
Ii: 
l.t.J 
Cl 

1.0 

2.0 

3.0 

.o 

.0 

.0 

7.0 

L.,,J 

~ ~ 
~ 1.1.J _, a... a. 
~ :::s 

~ 

2 

USC 
SOIL 

DESCRIPTION 

-son y, race o s1 , co es on 
boulders to 700 mm throughout, 
rootlets to 1.3 m, trace of calcite 
coatings on rock. damp, compact to 
dense, greyish brown 

-estimate 15% over 100 mm in size 

-consistent throughout 

• STANOAAD PENETRATION a 
10 20 30 ~ 

PI.AS11C M.C. 

I • 
10 20 JO 

LXlUID 
I 

aPERC00~~-
20 ~ 60 BO 

• PERCENT SANO e ~ 
40 60 BO -

J. PERCENT S1\.T OR ANES J. ~ 
20 40 so eo ~ 

>----.-PE-Ra:_Nr_C~-':f-.--.... c 
20 ~ so eo 

. . j i , 11 I I I l I I I . . . . . . . . . : ....... . 
•••••l ... •••••••••)••••••••••Y••••V••••,' •••• 1•• •••4••••• •••• ,, ........... , ••• ,.-,. ••••• :, ••• ,,;,,,, , (•••••I•••••,••••• 

. I I i 111111111111111 t: 
i i I i I I ! i I 1111111 i i .o 

............................. , ... 7 .. ,, . .... t ........... •••••••••••••••••••••• ............................... .. 

.111 111111 11 . 11 i I l 11 

ii Ii I i l I J I i I i i l I i I 
1 rr 1· ; · r1· rrrrr· 11r ,oo 

.o 

[ l ! [ ! [ j I [ i i ! [ [ ! 111 ,~

0 

5 ------------------1·..! .... .I ... ..I .... .I .... I .... I .... I .... I ..... I ......... .l .... .l .... .l .... 1 .... 1 .... 1 .... I .... I ..... I. .... 
14

·

0 

END OF TESTPIT 4.5 m 
NOTE: Excavated at top of rise - front 

face 

EBA Engineering Consullants Ltd. 
Whitehorse, Yukon 

111 111 111 I i ! I !111 l 160 

20.0 

22.0 

COMPLETION DEPTH 4-.5 m C0MPLET£ 91/08/08 

LOGGED BY MCP DWG NO. Poge 1 of I 
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LARGE AGGREGATE ANALYSIS REPORT 

Project: _..;...M_cP_H_E_R_S_ON_G_R_A_NU_L_A_R_S_T_U_D_Y __ Sample Number: _4 __ 8_3_8_._1_7 _______ _ 

Address: ______________ _ Sample Location: TP S. AR£A ''A". 

Project Number: 20 l -10721 

DateSampted: 91-08-23 By: ___ _ Time: Temp.: _______ 0 c 

Client: Y. T. G. -LANDS BRANCH Date Tested: 91-09-09 ---------------
WH l TEHORSE. Y. T. Tested By: __ A_TE __________ _ 

Natural Moisture Content: 2. 3 

Crushed Faces: ___ _ D 2 

Attention: ----------------

Soil Description: ___ P_l _T_R_U_N ___ • _GR_A_V_a_<_l_O_O_m_m_MA_X_._) ___ • _SA_N_D_Y ......... _TR_._S_l_L_T_. _B_R_O_W_N_. ___ _ 

Cu:-----------------------------------­

Cc: -----------------------------------­

Remar1<s: ----------------------------------

Grading Curve of Aggregate 

( 
I 

too 
Sieve % 
Size Passing 

100. 100.0 
75.0 95.2 

00 

80 

I 
I 

56.0 81. 3 
40.0 70. l 
25. 57.6 

10 

tlO 

I 
/ 

• 5 

~ 

/ 
~ 

~ 

30 

20 

______,.. .... 10 

-0 0 0 

f, , /. f / # Shw• Size (mm) 
.075 2 .. 5 12.5 25 50 100 200 300 

ReviewedBy:~~1~ P.Eng. ~ 
Data pr9ffffled horeon Is for the &okl ur;q of the 
stfpuleled dlent. E8A Is not reaponslble, nor can 
be held lleble. for we made of this report by any 
other party, with or without the knowledge of EBA. 

22:J.CPLOT 

The testing nrvlces reported herein have boen performed by an EBA technician to recognized ~ 
Industry standards, un!G$i; otherw!G& noted. No other warranty Is made. Theae data do not ~ 
Include or r9present any lnterpr818tlon or opinion or specfflcaUon compllance or material 
suitability. Should engineering Interpretation be required, EBA wm provldo It upon written request 
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AGGREGATE ANALYSIS REPORT 

Project: McPHEBSDN GRANULAR STUDY Sample Number: 4B3B. 18 

Address: Sample Location: IE 5, ABEfi .. ti,. 

Project Number: 201 -10721 

Date Sampled: 91-08-23 By: 

Client: Y. T. G.-LANOS BRANCH Time: Temp.: oc 
WHJ TEHORSE. Y. T. Date Tested: £!1-09-09 

Tested By: tiIE 
Natural Moisture Content: 0.0 

Attention: Crushed Faces: 01 D 2 

Soil Description: SAND .A.NO GRAVEL (12. 5 mm MAX.). TR. SlLT, BROWN 

Cu: 

Cc: 

Remarks: L.A.B CRUSHEO TO 12.5 mm 

Grading Curve of Aggregate 

Sieve % V 
100 

Size Passino / 90 

I 7 80 

I 70 

I 
12. S 100. 0 60 

/ r; 5 
10.0 94.6 'c) 

/ 
50 1i S.00 S4.6 
40 '?f. 2.50 37.9 V 

l. 25 2S.6 / 30 
V , 630 16. 7 ' / 

, 315 8. 8 V 
20 

~]60 4.6 10 i_..-

i pao 2 . 9 L--- 0 9-;lt. .063 dt. d;&2S .4 .8 1.25 2 5 10 20 40 
Sieve Size (mm) 12.5 25 Reviewed By: ,_!f4f :--~~ . Eng. ~+= 

Data presented hereon is for the sole use of Iha 
stipulated client. EBA is not responsible, nor can 
be held liable. tor use made of this report by any 
other oany. with or without the knowledge of ESA. 

.. 
The testing Se Meas reported herein have been performed by an EBA techn,c,an to recognized ~ 
industry standards, unless otheiwise noted. No other warranty is made. These data do not ~ 
include or represent any interpretation or opinion of specification compliance or material 
suitability. Should engineering interpretation be required, ESA will provide ii upon written request. 
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McPHERSON GRANULAR RESOURCE STUDY CLIENT: GOVERN~ENT OF YUKON BOREHOLE No. 10721-06 
McPHERSON AREA "A" BACKHOE: CAT 225 TRACKED BACKHOE Project No: 0201-10721 

WHITEHORSE, YUKON UTM ZONE: 8 N674-2410.00 £4-88150.00 ELEVATION 0.00 (m) 
SAMPLE lYPE • GRAB SN.4PL£ [ZJ NO RECOVERY ~ STANDARD PEN. 

w 
0 ..-... 

~ E z - w 
:c I..LJ ...J 
~ 

_J 0.... 
0... 0.. 

~ w ::!: 
0 < V) 

V) 

o.u 

... 1,0 

2 ... 

>-2.0 

3 ... 

-3.0 

4 

-4.0 

5 

USC 
SOIL 

DESCRIPTION 
OKGANIC KUUI MAI With tea and grass 

Qround cover rootlets throuQhoul 
~Ill -some tine sond, rootlets throughout 

moist medium brown 
GRAVEL-sandy, troce of s1lt, rootlets to 

1.2 m, domp to moist, compact, 
medium brown 

-medium grovel from 0. 7 to 1.2 m 
-gravelly sand lens from 1.0 to 
1.3 m 

-cobbles and boulders up to 300 mm 
below 1.5 m 

-finer ogoin below 2.5 m (less 
cobbles) 

-sand is medium to coarse below 2.5m 
-silty lens at 3.0 m 

-moisture increases below 4.0 m 

§75 mm SPOON OD CRRa. BARREL [I] 
• STANDARD PENETRATION • a PERCENT GRA¥0. • 
10 20 30 ~ 20 ~ 60 BO -• PERCENT SANO e ,:t:'. 

20 .4() 60 80 -:c 
.A PERCENT SlLT OR F'INES .A ~ Pl>STIC M.C. IJ)UID 20 .4() 60 BO w.., 

C 
+PERCENT CLAY+ 

10 20 JO .4() 7.0 .4() 60 80 
0.0 

-. . . . . . . . . . 

.. ... 1·····:····l ····i····r .. ··~····1 .... r ··j····· ·····i· .. ··1· .. ··1 .... I .... l ... + ... r ... r--.. r···· -i.o 

• : 
1 1 

; : : ; I i i i I : i : I i ! : •. , 
.......... '( ... · ..... ' .. .. ' .... ( .... : .... : ..... ( ... .. ..... ; ..... ( ..... : .... : .... ; .... : .. ,-: .... ,j .. .. ,j ..... _ 

i i . i I : i : : l ; I : i I i : ~·' 
. •.! .. ...: .... i" ... : .... : .... ; .... [ .. .. ! ..... :,-... ~ ..J .. ..J•.J .... ! .... 1 .. .. ! .... ! • ! ..... ! ..... re.o 

I 1 : 11 : . 
1 

i ' e 

·····1·····:····r···'["''l"''l""l "'"'j"""j'"'" ""''l"""f "•··1"··1···'T··-r···r··r·"l"" ... ,o.o 

• ! i i I 1 1 l : 1 i I I I I [ 1 i ... 

... .. : .... ! .... i ... 1 .... : .... 1 .... : .... 1 .. 1 ......... 1 .. : ..... 1 .... 1 ....•..... 1 .... i ..... il .... :'2.0 
. . J l I J -14.o 

• ! ! . . : : : : : : : 

I-E_N_D_O_F_T_ES_T_P_rr_4_.8_m _______ -----l··· i .... i .... 1 
..... 

1 
.... j .... 

1

···· i .... 
1 

.... 

1 

..... · l····i·. ! .... : .... : .... 1 .... : ..... i ..... : ..... :,Go 

l ! ; : IJ J ! i : TI Lt Ti I i :, .. 

-

-5.0 

-

-£.0 

-

7.0 

EBA Engineering Consultants Ltd . 
Whitehorse, Yukon 

! : ' : : : ; i I : \ I ! ' i i i i ~~, 
"'"("l""f""(' i .... -.... ; ""i .... · ..... "'": '""j """t"'".""j""i"";"·";"·":·•·" .. 22.0 

1 

COMPLEllON DEPTH 4.8 m I cm.1PL£TE 91 /OB/ 08 

LOGGED BY MCP lowG NO. I Poqe 1 of 1 
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EBA _Engineering Consultants Ltd. 

PARTICLE· SIZE ANALYSIS OF SOILS 

Project: ____ ...;..M....;.a....;.c_P h..c...e.:...cr..;;s;_;o..c...n;....._A_.:;;.Gr-'--a::....n_;_;u::....l;.:a..:..r__:_St..:..u::..d::.:,y~-----­
Wh i tehor se, Yukon 

Project Number: __ 02_0_1_-_1_0_7_2....;1 ______________ _ 

Date Tested: ___ 9_1_-_0_9_-_1_9 _______________ _ 

Borehole Number: ---'--10=-7'---'2=-1'--...;;0;..;;6'------------------
Dep•: 1.5 m. 2.5 m. 3.5 m, and 4.5 m 
Soil Description: GRAVEL { GW) - sandy. trace of si 1 t 

Cu: 37 .5 
Cc; ___ __......,. ______________ _ 

Natural Moisture Content:----------------- % 

Remarks: ___ __...2_11__...S..,._j ... e .... v,..e .... : __,6"-9L.J ..... Z-"'%..__..p ... a .... s .... s ..... i nu;g ________ _ 

SANO 

SIEVE 

3" 

11, .. 
2 

1" 

3/4'' ,, .. 
2 

l/e" 

No.4 

No.10 

No.20 

No.40 

No. 60 

No. 100 

No. 200 

CLAY SILT 
FINE MEDIUM COARS 

SIEVE SIZES 

PERCENTAGE 
PASSING 

100.0 

67.6 

53.5 
48.3 

40.0 
34 .1 .. 

25.2 
16.7 

10.2 

!i 1 

2.8 
1.9 

1.4 

GRAVEL 
FINE COARSE 

100 
=7.00 = 100 =60 =40:30=W:16 :\0:8 =4 3te" 112 " l /a " l " \ 1/2"2" " 

90 

80 

70 

cc: 
LU ... ... 60 

< 
:E 50 Ci) 

I-z 
LU 40 
(.) 
a: 
w 
0.. 30 

20 

10 

0 

.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE - MILLIMETRES .. 
--------------------------~ Tested in accordance w11h ASTM 0422 unless otherwise noted. 
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McPHERSON GRANULAR RESOURCE STUDY CLIENT: GOVERN~ENT' OF 'l'\JKON BOREHOLE No. 107 21-07 
~cPHERSON AAEA "A" BACKHOE: CAT 225 TRACKED BACKHOE Project No: 0201-10721 

WHITEHORSE, YUKON UTM ZONE: 8 N67-4-2340.00 E~7800.00 ELEVATION 0.00 (m) 
SAMPLE TYPE • GIW3 S~PLE [2] NO RECOVER'!' ~ STAf.lOAAD PEN. ~ 75 mm SPOON ( 111 CRREl. BARRB. 111 

,-... 
E 
~ 

::z: 
t--a.. 
L,.J 
Cl 

0.0 

-1.0 

'-

-2.0 

'-3.0 

... 

... 4.0 

-

-5.0 

-

--6.0 

-

7.0 

Lu 

~ ~ 
w ~ USC ...J a.. a.. 
~ ~ 

2 

3 

5 

SOIL 
DESCRIPTION 

• STAN!WlD PENETRATION • • PERCOO GRAVEl..a 
10 20 30 40 20 40 fiO BO 

• PERCENT SAND • 
20 40 liD BO 

M.C. UQUID 
& PERCOO SILT OR FINES & 
20 40 60 BO PVS11C . 

10 20 40 
u.u 

~)<;L'u;rr-.... ··A_ ... "!_i·~_o:_t_,u,eu .... ~ __ tMAh_roT_:T1qN~ho_ou_~rr-r---nljl'(:0,-1U-NU.----,,-----'r . . . . . . . ! ! l ! i i i 
ILi -some tine sand, rootlets throughout, / i 1 i i i [ 1 [ 1 '. l i i ! l l i 1 ._ 

~,-,-,:~d:...;:oc;..;m-,f'10~.m~e~d=iu,;-:-m.;....;;:.:brc.:co.:.:,wn;..:...-.,.,....-----,,.,....,..---' ..... ( ..... I ..... j ..... ) .... + .... ( .. .j. .... ;. .... i .. .. ..... ; ..... ; ..... ( .... + .... i .... + .... ; ..... ) ..... ) .... . 

GRAVELt:~~2 ~~D9~~':ei
8
is

0
~us~l;~~~d!~~p •1 I I I I I I i I l l I I I I I I -Z.O 

to 75 mm. sond is well graded, i i i i i j ; . . i i i f i i \ [ i -
moist, medium brown ........... · ........... , .... · .... · .... · .... · ..... · ..... .. ... · ..... , .......... · .... · .... · .... · ..... · ..... · .. .. . 

-?;o:Hy. sand lens from 1 '0 to I I I i I I I I I I j I I I I i I I 4 ·0 

GRAVEL - sandy, troce of silt, occos1onol 
cobble to 200 mm, sand is medium 
to coarse, damp, loose, greyish 
brown 

~~~l ~ll~ l t/llt;~~I 

; 1···· ;···1····1··· 1···· 1····I···· 1····i····· ····rr···1····r·· r····i ··· ·1 ····1····1···· ~., 

; I ; I ; I 1 1 1 1 1 , i i : 1 l l 

i l l i ! ! ! i i ! : i ! ! ! ! i i .. 
19 : i ! i 1 i : j ! 1 ! i l i [ i i i -8.0 

: i '. j '. j : j j j j j j : : j i j 

l : 1 I ~ 1 I l I I 1 I i 1 : i -
: : : : : : : : : : : : : : : : 

·····1····"·· ··1····r···1· .. ·-r ····1····r····r-... ·····r····1·····1····-r .. ··l····-r····r····r···-r ···· -lo.a 

~ 1 1 ; : I : : I I t I I I 1 : t I -
·····: .. ···: ""·<·"··:····: .... ..... : ····: ····: ........ :···· . ........ ~ .............. _. .... ;····:· .. .. 

I i i i i l l I l I 1 ; ! ! I ! I I --12
•0 

~fjf~~;;~ l~ ii~~ j~j 
.. .) ..... : ..... ; .... .: .... ; .... ; .... -: .... : ..... ) .......... ) ..... ) ..... ; .... ; .... : ..... ; .... ; ..... ; ..... ; ..... '" 

.•. :_:···· I 11 1 ! I I i i I I I I i 11 "'~' - ------------- -- .......... : .... · .... · .. .. · .... · ..... · ..... ...................... · ..... · .... · .... · ..... · ... .. · .... . 
: l ' 1 . I l 1 1 1 l I I 1 1 ' ,. 

END OF TESTPfT 4.5 m 

NOTE: Qui1e a bit finer than in previous 
holes (too fine to crush) 

........ .. !. i .... l .... ! .... ! .... ! .... ! .... ! ..... ! .... ! .... ! ... ! .... ! .... , .... 1 .... 1 .... l ... · •6.0 

l!~~l~~t~ ;11111~11 ~ 
..... 1 ..... 1 ..... , ..... 1 .... .f .... 1 .... ,I. .... ; ..... ;, ......... j ..... , ..... !. ···f .... .j. .... I .... j ..... j ..... j ..... Ha.a 

~! ~ l/!fl ~ l~!~[~l~I 
~ ~~ ~~l ~~ l~~l~~i=~ ~ 
; , 1 : 1 1 1 

1 1 : : 1 I ! : : : : 

; : I l I l i ! I ! I ! l l : : I l -20
·
0 

~~~~;ii:~ l~:~~~j~~ -

'. : : I i : : I \ . \ ; i i j ! t I "u.o 

EBA Engineering Consultants Ltd . COMPlfllON DEPTH 4.5 m I COMPLETE 91/08/08 

LOGGED BY MCP I DWG NO. I Poge 1 of 1 Whitehorse, Yukon 
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McPHERSON GRANULAR RESOURCE STUDY CLIENT: GOVERNMENf OF YUKON BOREHOLE No. 10721-08 
McPHERSON AREA "A" BACKHOE: CAT 225 TRACKED BACKHOE Project No: 0201-10721 

WHITEHORSE. YUKON UTl.l ZONE: 8 N6742140.00 £487620.00 ELE.VATION 0.00 (m) 
SAMPLE TYPE • GRAB S1'MPL£ NO RECOVERY STANOAAO PEN. 

u.J - ~ E .......... 
:I: w 
t-- -I 
a.. a.. 
u.J 

~ Cl 

1.0 

2.0 

~ 
~ use 0... 

~ 

2 

SOIL 
DESCRIPTION 

-son y, race o s1 , occos1ono 
cobbles ond boulders, rootlets to 
1.0 m, up to 300 mm maximum size, 
damp, greyish brown 

-sond lens from 0.9 lo 1.2 m 

75 mm SPOON CRRD. BAARB.. 
a STNO.RD PENETRATION a • PERCOO mAVEl..a 
10 20 30 ~ 20 ~ 60 80 

ePERCOO~De 
~ 60 80 

& PERCENI" Sl.T OR FINES & 2; 
Pl>STIC M.C. UOUD 20 ~ 60 80 fh 

1------4.._---il I---""'--__:.;:,--=---'=--~ o 
.- • .PERll:NT CLAY. w ~ ~ ~ w ~ ro ao 

1. 1. 1. I ~ . . . . . . . 
, , ... . . I I . 1 1 1111 1 . 

····•l••H+) •• ···>·····>····<-···· •:- ••••.O,••••l ••••• C•••• • ••• • ••••••• , •• , .• ) ,,o,(; , .. .. y .... ,:: •...••... ,,c,,,,,(,,, ... 

•! i · i i i 1 i \ l I I l : I \ i I : 2.0 

.0 

.0 

.0 

3.0 

...,.., .......... .....-_-s-on--.--y-, -.-r-o-ce_o.,........,s1.,.....-, -co"T"T"T""e_s_o_n...-----1• .. 1 ..... ! .... 1 ... 1 .... i .... i .... i .... i .... 1 .... .. ... 1 .... I .... 1 .... I .... i .... i .... i .... 1 .... 1 ... . 

10.0 

4.0 

5.0 

.0 

7.0 

5 

boulders to 400 mm, domp, compact, 
greyish brown 

END OF TESTPfT 4.5 m 

NOlE: Coarser again, nice gravel 

EBA Engineering Consultants Ltd. 
Whitehorse, Yukon 

12.0 

14.0 

16.0 

18.0 

20.0 

22.0 

COMPLETION DEPTH 4-.5 m COMPLET£ 91/0B/08 

LOGGED 8'1' MCP OWG NO. Poqe I of 1 
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LARGE AGGREGATE ANAL YSJS REPORT 

Project: _..;..M-"-cP;,_;H_;E.:.;...R_S_O_N_G_R_A_N_U_LA_R_S_T_UD_Y __ _ Sample Number: _4"'-8_3_8_._1_9 _______ _ 

Address:---------------- Sample Location: TP 8. AREA "A " 

Project Number: 201 -107 21 

Date Sampled: 91-09-23 By: ___ _ TI~: To~: _______ 0 c 

Date Tested: 91-09-09 Cllent: Y. T. G. -LANDS BRANCH ---------------
WH 1 TEHORSE. Y. T. Tested By: __ A_T_E __________ _ 

Natural Moisture Content: ____ 4_._7 ____ _ 

Crushed Faces: ___ _ 01 D 2 

Attention: ---------------

Soll Description: PIT RUN. GRAVEL (75 mm MAX.). AND SAND. TR. SILT. BROWN. 

Cu:------------------------------------­

Cc: ------------------------------------­

Remarks: --------------------------------------

Grading Curve of Aggregate 

Sieve % 
Size Passing 

75.0 100.0 
56.0 96.5 

/ 88.4 
76. l 

/ 
V 

70.3 
60.9 

_..-/' 

/ 
/ 

/ \ 

/ 
I~ 

5 12.5 

V 
J 

I 
/ 

I 

25 50 100 

100 

00 

eo 

70 

10 

30 

20 

10 

0 

200 300 .075 2 .4 7 / . ( ~ / Sleve61u(mm) 

.__R_e_vi_ew_ec:1 ___ sy_:_~""!"~----" .... _~ ___ P_. -E-ng_·-----~--------------~ 
Data presented h«eon Is !or the sol• use of the The testing ser.,lces report&d hervln ha\/9 been performed by an EBA technician to recogntud ~ 
stipulated dlent EBA Is not rvgponslble, nor can Industry standen:ls. unlesg otheiwl&e noted. No other warranty la made. Th•e data do not ~ 
be held liable, for use made of this report by any lnduo'e or represent any lnl9fPrel8tlon or opinion of apecfflcatlon compllanee or material 
other perty, with o,wtthout the knowledge of EBA. sultabUlty. Should engineering Interpretation be required, EBA wt~ provide It upon written request. 

223'PLOT 
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AGGREGATE ANALYSIS REPORT 

Project: McPHERSON GRA~ULAR STUDY Sample Number: 4B38.2D 
Address: Sample Location: IE B. liBfli ··~i· 
Project Number: 201 -10721 

Date Sampled: 91-08-23 By: 

Client: Y. T.G.-LANDS BRANCH Time: Temp.: oc 
WHl TEHORSE. Y. T. Date Tested: 91-09-09 

Tested By: 6IE 
Natural Moisture Content: 0.0 

Attention: Crushed Faces: 01 D 2 

Soil Description: SANO !iNO GRAVEL (12. 5 mm MAX.). TR. SlLT. BROWN 

Cu: 

Cc: 

Remarks: LAB CRUSHED TO 12.5 mm 

Grading Curve of Aggregate 

Sieve % V 
100 

Size PassinQ J 90 

I 80 

/· 70 
I 

12. 5 100.0 
,,. 60 

/ -j 10.0 97. 1 50 
5.00 62.4 / 

/ ~ 
40 't-2.50 48.8 vv 

l. 25 38. l 30 

/: .630 27.3 
. 315 13. 8 " 20 

V . 160 6.5 10 
/"" 

. 080 4. D -- 0 
:9/J./J .063,j , ~ .25 .4 

.8 1.25 2 5 10 20 40 

Reviewed By: iJ...t~ ~/;rt:J P. Eng. Sieve Size (mm) 12.5 25 
II ... .. ~ 

Data presented hereon is for the sole use of tile 
S1Jpulated client. EBA is not responsible, nor can 
be held liable, for use made of this report by any 
other party. with or w,tnout the knowledge of EBA. 

The testing services reporteo herein have been performed by an EBA technician to recognized eoa 
industry standards, unless otherwise noted. No other warranty is made. These data do not 
include or represent any interpretation or opinion of specification compliance or material 
suitability. Should engineering intelJ)retation be required. EBA will provide it upon written request. 
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McPHERSON GRANULAR RESOURCE STUDY CLIENT: GOVERNMENT OF YUKON BOREHOLE No. 10721-09 
McPHERSON .AREA "A" BACKHOE: C'AT 225 TRACKED BACKHOE Project No: 0201-10721 

WHITEHORSE. YUKON UTM ZONE: 8 N67+2260.00 E487480.00 UEVATION 0.00 (m) 
SAMPLE TYPE • GAAB S>MPt£ [ZJ NO RECOV(R'f STANDARD PEN. ~ 75 mm SPOON CRREl. BARREL 

-E .._ 
:::i:: 
I'-a... 
LL./ 
0 

1.0 

2.0 

3.0 

4.0 

5.0 

L.,J 
0 

~ z 
~ w USC _J a.. a_ 

~ ~ 

2 

3 

4 

SOIL 
DESCRIPTION 

RAVEL-sandy, trace of silt, grovel 1s 
subrounded up to 75 mm, sand is 
medium to coarse, damp, compact, 
greyish-brown 

-trace to some silt, fine groined, 
light greyish-brown 

-medium to coarse sand 

-fine silty sand below 3.0 m 

END OF TESTPff 4.5 m 

EBA Engineering Consultants Ltd. 

a STANOOO PENETRATION a a PERCOO mAVEl• 
10 20 30 40 20 40 60 BO 

e PERCOO SANO e 
20 60 80 

P\.ASllC 111.C. l.XlUIO 
..t. PERCENT SILT OR flNES A 

20 40 60 80 
+PERCENT CLAY+ 

10 20 30 40 20 40 60 80 

•! 

i i i ! i ' ' i i ! : I I ! i 
: : 1 : ! ! 

i : i i I ; : : ; i ; : i ; i , i i 
I I I I I I ! I 
i i i i : . . 
i i : ; : . i . : . i ; ; . 

• 1 .. l . , I ' 1 = · ' .. I . 

••• : • • • • • • • ••• t •• 
•••• • l •••••I ••• ·I • • • •> • • • • ·~·" • • ,;, •• • • •:· ·• • • <• • • •• (• • • • • • ·•, •) , • •, •) • • • • ,) •••• ,;, •, • • •'.• • • •, ,:, , •,, , , ... •(••• •• (• ,., • 

: I ! ! ! ' ' i ' ! ! ! ' ' I 
• . . : : . . .... : . ; ' ; ' : ~ ; ; . ; ' . : . ; ; 

i . : ~ ~ i ~ ~ I 
~ ! ~ . ~ ; : 
~ ~. .'.·. . , . I 

.: i i' ii q i i 'i ~ i 
• • • • • : : • - • f '. - ••• ·~·· . . I i : , , , ! , i : I ' I : 

. 1 . . . : . . : : l : i •. 
... . , •• ,,,),,, , ., •..•••••• ,:,,,,,:,•·•••'.•••••<• •• •• ,····· ., ••••• , •• .• ,;,, •••• ·····.·····•·····<·····( .. , .. 

1 
. , , I ! I I I j . , i I I I 

1 i : : i , l I l , , : 

, i I : i j i I i : : i i 
COMPL£110N DEPTH 4.5 m COMPLETE 91/08/08 

2.0 

.0 

.0 

.0 

10.0 

120 

14.0 

16.0 

Whitehorse. Yukon LOGGED BY MCP DWG NO. Page 1 of 1 
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EBA_ Engineering Consultants Ltd. 

PARTICLE - SIZE ANALYSIS OF SOILS 

~o~m: MacPherson A Granular Study 
Whitehorse, Yukon 

Project Number: 0201 -10721 

Date Tested : 91-09-19 

Borehole Number: _..,_10=-7;;...;2=-1,_--'0"-'9'----- ------------ -

Depth: • 5 m 

Soil Description: SAND {SM) - silty. trace of fine gravel 

Cu:------------------ -­

Cc: ------ - - ------------

Natural Moisture Content:-------- -------- -- % 

Remarks:------------------------

SANO 

SIEVE 

3" 

11/2" 

1" 

3/4" 

1, .. 
2 

3/s" 

No.4 

No.10 

No. 20 

No. 40 

No.GO 

No. 100 

No. 200 

CLAY SILT 
FINE MEDIUM COARS 

SIEVE SIZES 

100 
:]00 ,. ,oo =60 =40=30 =20=t6 =10::"8 

90 

80 

70 

0: 
w 
..J 60 
..J 
<( 
~ 50 en 
I-z 
I.II 
CJ 

40 

a: 
I.II 
a. 30 

20 

10 

0 

.0005 .001 .002 .005 .01 .02 .05 0 .1 0 .2 0 .5 1.0 2.0 5 .0 

GRAIN SIZE - MILLIMETRES 

Tested in accordance woth ASTM D422 unless otherwise noted. 

PERCENTAGE 
PASSING 

100.0 

97.7 

95.8 

94 .5 

92.3 

90.5 

88.6 
R4_7 

71.5 

50.0 

21.7 

GRAVEL 
FINE COARSE 

J" 

,,; ... , .. ; ,. ., 

. . 

... 
~4 ... ~······ • 

., .. , 

10 20 50 .. 
~ 



McPHERSON GRANULAR RESOURCE STUDY CLIENT: GOVERNMENT Of YUKON BOREHOLE No. 10721-1 Q 
McPHERSON AREA "A" BACKHOE: CAT 225 TRACKED BACKHOE Project No: 0'201-10721 

WHITEHORSE, YUKON UTM ZONE: 8 N674-2420.00 E-IB7J40.00 ElEVATION 0.00 (m) _______ _.,.. ___ _ ----.;='--------"" 

S.6MPLE TYPE • GRAB SAMPLE L/1 NO RECOVERY IXI STANDAAD PEN. 

u.u 

.... 

1-1.0 

.... 2.0 

>-3.0 

f-4.0 

.... 

5.0 

USC 

2 

SOIL 
DESCRIPTION 

SILT -some clay, rootlets, moist, 
medium brown 

GRAVEL-sandy, trace of silt, rootlets to 
1.0 m, Qrovel is medium, up to 
75 mm in size, no oversize, moist, 
compact, medium brown 

-silt lens 0.7 to 0.9 m 

SAND-trace lo some silt, medium grained, 
domp, light grey 

-interbedded medium to fine grained 
sond 

SAND-some srlt, fine groined, uniform, 
light grey, domp 

END OF TESTPIT 4.0 m 

EBA Engineering Consultants Ltd. 
Whitehorse, Yukon 

75 mm SPOON 111 CRRO. BAR.Ra I I 
a ST~~D PENETRAllOH • •P£RCOO~m• 

10 20 30 40 20 40 60 BO 
e PERCENT SANO e 

20 Ml 60 !10 
4 PERCENT SILT OR ANES 4 

PlASl1C 1,1.c. wum 20 40 so so 
• I 1----=-~.-~-=~-~~c~~r-._,'-~ 

10 20 30 40 20 40 60 1!0 
o.u 

.... 

·····:·····: .. • .... ,...... ' '·····.····1 ····1·········1·(' :~o 

·······<·····i····· ·····:·····;·····:····1···· ;····

1

····;····;····;····K.O 

T'tf< ············· ·· rr r· " 
.~ f-6.0 

. . 

· ··· i···· :···· t·····i· ·•·· r··:···· · ···· ;···· 1····1··· 1····';· · ·,·····1 ····1····" 

.. ! 1 1 1,,, ... i.:···i=,.: ... : . . . . . . . . . . . --6.0 
= , \ I I I ! . '. j I 

1 l 1 1 1 ; 1 -

................ ......... ! Lj !: ·i LL",.
0 

I ... 14.0 

>-16.0 
. : 

COMPLETION DEPTH 4.0 m I COMPl..ET[ 91 /OB/DB 

LOGGED BY MCP l DWG NO. I Poqe 1 of 1 
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McPHERSON GRANULAR RESOURCE STUDY CLIENT: GOVERNMENT OF YUKON BOREHOLE No. 1 07 21 -11 
McPHERSON AAcA ''A" BACKHOE: CAT 225 TRACKED BACKHOE Project No: 0201-10721 

WHITEHORSE. YUKON UTM ZONE: 8 N6742700.00 E4a7600.D0 ELEVATION 0.00 (m) ,-------:==----..___----:=-----
SAMPLE TYPE GP.AB SAMPLE [2] NO RECOVERY [81 STANDARD PEN. 75 mm SPOON OIJ CRREl. BAAREl.. 111 

0.0 

~1.0 

~ 

-2.0 

... 

>-3.0 

... 

-4.0 

5.0 

2 

SOIL 
DESCRIPTION 

ORGANIC KUUI MAT wtrH TEA AND GRASS 
i\ GROUND COVER 
SILi -some tine sond, very uniform, damp. 

firm. medium brown 

-horizontal parallel laminae, 
greyish olive below 0.5 m 

END OF TESTPfT 3.0 m 

EBA Engineering Consul lants Ltd . 
Whitehorse, Yukon 

r 

• STAND\RD POiETRATION • • PERCENT GPAVEI..• 
10 20 30 40 20 40 60 80 

e PERCENT SAND e 
20 40 60 80 

RASTIC M.C. IJlUID 
.._ PERCENT SILT OR FINES & 

20 40 60 80 

10 20 30 40 

I 

+PERCENT ClAY+ 
20 40 60 80 

:c 
~ 
LU 
Q 

u.u 

-

ti : ! I J I i I : Y i ! J I '.1 1 :~, 
: : : : : . : : : : ! : : : : : 

1111 = I I l 111 1 111 ~·
0 

i I I i 1 I ; I I I i ! I l i I ! ! " 
: : : : : : : : : ; : : : : : : ~ : 

~.o 

'-8.0 

: ! ! i : i ! i ! : : ! ! ! I ; ! : :.,., 

: i I 1 

1 1 1 I I I I i ! : ; : :.,., 
. . I . I . : l I . ! I I I I . 1 . ~ ·····•·····>·····>·····>·····:·····<·····~··••{ .. , .. {••··· ..... , .....•..... , .... ,,. ..... :,. ..... ; ............ <·····<····· 

I 11 j : ' 11 I i I 111 ; 1 1 "'4·0 

T T ; I i i : ; ; l i 11 l i l ; ; : .. , 
COMPlDlON DEPTH 3.0 m !COMPLETE 91/08/08 

LOGGED BY MCP I DWG NO. I Poqe 1 of 1 
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McPHERSON GRANULAR RESOURCE STUD'f CLIENT: GOVERNt.lENT OF YUKON BOREHOLE No. 10721 -12 
McPHERSON AREA "A" Bb.CKHOC: C.AT 225 TRACKED Bb.CKHOE Project No: 0201-10721 

WHITTHORSE, YUKON VTM ZONE: 8 N67{2800.00 E4a8050.00 ELEVATION 0.00 (m) 

SAMPLE TYPE • CRAB S~PLE [2] NO RECOVER'f' IXI STAND.ARD PEN. ~ 75 mm SPOON In I CRRD. BAAREl. 11 1 

-E ......... 
:c 
li: 
I..L.J 
CJ 

0.0 

i-1.Q 

-

-2.0 

~3.0 

... 

i-4.0 

.... 

5.0 

Lu 
0 

~ z 
~ LI.I USC -I a... a_ 

~ ~ 

SOIL 
DESCRIPTION 

ORGANIC t<UUI MAI Vfll H tA GROUND COVER 
SJ LT-some cloy, rootlets throughout, 

mois~ brown 

GRAVEL-some sand, some sill, up to 75 mm 

a STANOAAO PENETRATION • a PERCOO ~'t'El.• 
ro W ~ 40 20 40 ~ BO 

• PERCOO SANO • 
20 40 60 llO 

A f'ERCOO SILT OR FlHES .A. 
20 40 60 BO f'tASTIC M.C. UOUIO 

+PERa:NT C1AY+ 
10 20 40 20 40 60 BO 

U.U 

....... ~~m-a_x_im~u-m-..-s-iz_e._r~o-o-tle_t_s_to~O-.B~m~~-j• I 

SIU -some cloy, trace of fine sond, damp 
to moist, stiff, light olive grey 

-2.0 

-even porollel laminae to depth of 
testpit 

f-4.0 

. . . . . . . : : ; : . . : 

i I I ' I ! ; I I i l I ; I ! l i l ~-0 

r:: 11 r·· rr TT1 Trrrrr -
l I ; i 

1 
. I I i I : I I I I I I ~8.0 

. . . j ( · \ ; \ ! \ . 1 1 
. ~ ; ~ • 1 

1 

' I I -
, · : l . , i : i I i i , I i i i i ... 10·0 

. : ~ ~ I I ~ I ~ 
t = I f ~ I ~ ~ 

: . : : . . . ; . . l i . ; . 
!----------------~< .... , ... (.: .. , I l 1 I I 1 1 1 I ·, 1 I I 

: . i i l i i ' t l i 1 ,-12.0 

I l : j I I ; : END OF TESTPIT 3.5 m 

. . . . : . . . : . . . . ~ l . . ~ 

: r : !rrr: r 11 : rr111 r -···0 

I i · j ' ! , · j j · l : .. 
. ' 1 I i -,6, 

EBA Engineering Consultants Ltd . COMPL£T10N DEPTH 3.5 m I COMPLITE 91/08/08 

LOGGED BY MCP l DWG NO. I Page l of 1 Whitehorse, Yukon 
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McPHERSON GRANULAR RESOURCE STUDY CLIENT: GOVERNMENT OF YUKON BOREHOLE No. 10721 -39 
McPHERSON MFA "A." BACKHOE: C.AT 225 TRACKED BACKHOE Project No: 0201-10721 

WHITEHORSE, YUKON UTM ZONE: 8 N6H20JO.OO E-438180.00 ELEVATION 0.00 (m) 
SAMPLE TYPE • GRAB S~PLE 

;--- -----,,..,=,;-.I.-------,....,;..-----~ 
f?1 NO RECOVERY [X1 STANDARD PEN. 75 mm SPOON ([] CRRO. BAARa 111 

...--... 
to .......,. 
:c 
I--
0.... 
u..J 
Cl 

0.0 

i-1.0 

-

-2.0 

.... 

-J.O 

-4.0 

.... 

5.0 

w 

~ 
0 z 

w ~ USC ....J 0.... a.. 
~ :::e ;,; 

SOIL 
DESCRIPTION 

ORGANIC KUUI MAT WlfH GRASS GROUND CUVtJ 
GRAVEL-sandy, trace of silt, siltier 

near surf oce, damp, loose, medium 
brown 

• STANOOD PENETRATION • • PERCENT mAVEl..• 
10 20 30 40 ZO 40 60 BO 

PlASTIC 

I 
10 20 

M.C. 

• 

: : 

UOUID 

I 
40 

__ e PERCENT SANO e 
m 40 60 80 

A PERCENT SILT OR f'lNES 4 
zo 40 60 80 

+PERCENT CLAY+ 
20 40 60 llO 

: 

rr· ·:r: ·-, · · · · · · · · 

2 -:c 
li: 
LLJ 
Cl 

u.u 

.... 

1 , , I ' 111 J I . :

20 

1-----------------------l·····! 

1 

.... ·j··' ... 1 .... i ....•.... 1 .... 

1 

........ •....•.. : .... 1 .... i ....•.... 

1 

.•..... 1 .... "'·

0 

ENO OF TESTPIT 1.5 m ! ! I j : 

1 

• i i I i : I I \ ~.o 

·····t·· ·· ·•·····•·····•·"••}•••••:•····•:••·· ·<· ····•····· ·····J·····• ····•J ••••Y .. ,,,;,,,,, ,:.,, ,, c, ,,,,c,,,,,t, .. ,, 

1 

! : 
1 

! I : : : ; 111111 i I 
-

.... 8.0 

. 1 , ! . , . ! I ! ! 

····! :·····:·· :····rr···, : .... ,. ·····:·····1 i ··· I········ ... ···:····i·····:·····:···· 

................ : ' ......... .:. .... ; .... ~ .... :_· .. ... ; ... . . . . . : : : : . 

, I :1. '. - .~ ~- _' 

.. ,.,i ..... j. ••••• ; ••••• ; •••• -:-••••• ; •••••• ;. ••.• ( ••••• ( •• ••• ••••• ; ••••. ; .• ••• ; .. . -~·· .. ·:···· ····~·····f····~····· ~ 

: ! ! : : ! I : i I j I ! 
"·+··"(··" ; ..... (····:·· .. :·· .. : .... : ... .. : ..... "···:···{· ... i .... t".... j : . : ; 

: \ ! : : ! \ i . 

1-12.0 

... 14.0 

... 

...16.0 

EBA Engineering Consultants Ltd . 
Whitehorse. Yukon 

COMPL.EnON DEPTH 1.5 m J COMPL.ITE 91 /OB/DB 

lowG NO. I Page 1 of I LOGGED BY MCP 
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McPHERSON GRANULAR RESOURCE STUDY CLIENT: GOVERNMENT OF 'l'\JKON BOREHOLE No. 1 Q 7 21 - 40 
McPHERSON AREA "A" BACKHOE: CAT 225 TRACKED BACKHOE Project No: 0201-10721 

WHITEHORSE. YUKON UTM ZONE: 8 N674-2580.00 E487290.00 ELEVATION 0.00 (m) -------i==.-----'----,-------.,....--- -----;:~..,__------~-----1 
SAMPLE 1YP£ CRAB SAMPLE I/] NO RECOVER'f IX] STAN!WID PEN. ~ 75 mm SPOON II] CRREl. BARREl 11 1 

-......-----!=--------..!------~....!,.!!!!!!.,ST __ AN=~'C::c:""o -=-p[}l:---ETRA--nO,:-N,-!:.---.---.-::,PER=coo~~"'!='-:m.=--. - ------l 

0.0 

.... 

... ,.0 

-2.0 

-J.O 

... 

>-4.0 

-

5.0 

SOIL 
DESCRIPTION 

ORGANIC KUUI MAT, some rootlets, moist, 
~ brown 
SIU -some tine s<1nd, moist, medium 

olive brown 

-becomes SILT-some cloy, even, 
parallel laminae, moist, firm to 
stiff, dork olive 

END OF TESTPrT 2.5 m 

EBA Engineering Consultants Ltd. 
· Whitehorse, Yukon 

f 

10 20 30 40 20 40 60 BO 
e PERCDIT SANO e 

20 40 60 l!O 
2 -

A PERCENT SILT OR FlNES A 
20 40 60 BO PlASTIC M.C. LIQUID 

10 20 30 40 
+ PERCENT CIAY + 

20 40 60 80 
u.u 

-

COMPl.EnON DEPTH 2.5 m I COMPLETE 91/08/08 

LOGGED BY MCP I DWG NO. I Poqe 1 of 1 
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SUMMARY OF GRAIN SIZE ANALYSES MacPHERSON AREA "A" 

CLAY 
FINE MEDIUM COARS FINE COARSE 

SILT SAND GRAVEL 

SIEVE SIZES 
lOO -------~------~=7.~00~:_:= 1~00:......;:""G~0__:=~40!...:=~30'.....:=:..:.:20~=:..:.:•i;~: ~10..;.=.:!...8 -=:.::;4 __ 2..,!'.8_" '..;.2·_1-i•+...;..;~~ 

90 

80 

70 
a: 
w 
...J 60 
...J 
ct 
:E so 
~ 

t-z 
w 40 
(.J 
cc 
w 
c.. 30 

20 

10 

.0005 .001 .002 .oos 

SYMBOL 

• 
0 

• 
0 
.... 

BOREHOLE 

NUMBER 

10721-01 

10721-04 

10721-05 

10721-08 

10721-06 

.01 .02 

EBA SPECIFICATI N BAND F R 
NON-F OST SUSCE TJBLE GRA EL 

.OS 0.1 0.2 0.5 1.0 2.0 

GRAIN SIZE - MILLIMETRES 

DEPTH 
(ml 

0.5 - 4.5 

1.5 - 4.5 
0.5 - 4.5 

0.5 - 4.5 

1.5 • 4.5 

DESCRIPTION 

CLAV SILT SANO GRAVEL 
!%! (%) (%1 (% I 

3 

2 
2 

3 

2 

32 

33 

26 

41 

23 

65 

65 
72 

56 

75 

5.0 

Cu 

40 

52 

50 

50 

37 

10 20 

Cc 

0.4 

0.2 
0.7 

0.1 

2.0 

SUMMARY OF GRAIN SIZE DISTAi UTION DATA FROM 1991 EBA I VESTIGATION 

50 

u.s.c. 

GP 

GP 
GP 

GP 
GW 
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SUMMARY OF GRAIN SIZE ANAL VSES MacPHERSON AREA "A" 

SILT 
FINE MEDIUM COARS8 FINE COARSE 

CLAY SAND GRAVEL 

SIEVE SIZES 
100 ,------,------------=...;.;.200.,..:;....._=_•.;,_00_=~GO_='"T•O:....=..::.J0:....=_:2..:..0 _;."1~6 -~.....;10,.....::...;;.8 __ =.,...• _.....;;..........;..--,--,-----'-f"l_. 

90 

80 

70 

a: 
w 
...J 60 
...J 
<( 

~ 50 
1-
2 
w 40 u 
a: 
w 
a.. 30 

20 

10 

EBA SPE IFICA TION ND FOR 
NON-FRO T SUSCEPTIB GRAVEL 

ol---.--_JL _ _ -,------*~E::=-L---.--J__L---.--_L _ _J 
.0005 .001 .002 

SYMBOL 
BOREHOLE 

NUMBER 

e 78-1 

0 78-2 

a 78-2 

0 

... 
78-3 

78-4 

.005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 

GRAIN SIZE - MILLIMETRES 

DEPTH 

(ml 

2.5 

1,0 

3.0 

4.0 

1.0-1.5 

DESCRIPTION 

CLAY SILT SAND GRAVEL 
(%) (%) (% l (%) 

5 
11 

2 

2 

3 

13 

44 

22 

46 

28 

82 
45 

76 

52 

69 

5.0 10 

Cu 

150 

12.5 

80 

4 

63 

20 

Cc 

20 
0.5 

2.5 

0.5 

2.0 

50 

u.s.c. 

GP 
GM/GP 

GW 

GP 

GW 

SUMMARY OF GRAIN SIZE DISTRIBU ON DATA PRESENTED IN 1978 .M. HARDY REPORT 
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SUMMARY OF GRAIN SIZE ANALYSES MacPHERSON AREA 11A11 

CLAY SAND GRAVEL 
SILT 

FINE MEDIUM COAAS FINE COARSE 

SIEVE SIZES 

100 .-----..----------___:":.,:;?.~00:__:..:=1~00:......:.."6~0--=".:;:40~=~.30:....::•:.::20::....:=~·6:........:..• :.;•0..::;"8:::.............:•,.4_--.::.___;.--;~....;....::..iilt-fi; 

90 

80 

70 

a: 
w 
..I 60 
..I 
c( 

~ 50 ... 
z 
W 40 
u 
a: 
w 
~ 30 

20 

10 

SYMBOL 

• 
0 

• 
D 
... 

BOREHOLE 

NUMBER 

EBA PECIFICATIO BAND FO 
NON- OST SUSCE TIBLE GRA EL 

GRAIN SIZE - MILLIMETRES 

DEPTH 

(m) 

1.5 

6 .0 

0.5 

2.0 

1.0 

DESCRIPTION 

CLAY SILT SAND GRAVEL 
(%1 (%) (%) (%) 

2 

8 

2 

2 

1 

33 

52 

23 

55 

34 

65 

40 

75 
43 

65 

5.0 

Cu 

42 

50 

100 

15 

26 

lO 20 

Cc 

0.6 

0.1 

0.8 
0.4 
0.4 

SUMMARY OF GRAIN SIZE DISTRIBUTIO DATA PRESENTED IN 1978 R •• HARDY REPORT 

50 

u.s.c. 

GP 

SM/SP 

GP 
GP 
GP 
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EBA .Engineering Consultants Ltd. 

Standard A 283 
Concrete Test ing 
Laboratory Type 11 
with all Options 

AGGREGATE ANALYSIS REPORT 
(CONCRETE AGGREGATE) 

Project: ____ M_c_P_h_er_s_o_n_G_r_a_n_u_la_r_ S_t_u_d!!_y __ 

Address: _ __ ___;.A;...:r....:e::..;a=----"....:A_" __________ _ 

Project Number: ____ 0 =20.:....1.:...--1~0....;..7..;;;;2....;..1 _____ _ _ _ 

Date Tested: By:--------

Client: Government of Yukon 

Attention: _ _ __;_,;M_r.:..... _R_o.:....s.:....s=--B_u_r_n_e_t_t _____ _ 

Sample Number: _ __ C_o_n_c_r_e_te __ S_an_d _ ____ _ 

Sample Description: __ S;;;;..a;;;..n.:....d;;;;_;...p o=-r.:....t-=:...i o=-n;:_;__o=--:....f _G;:;:.r.:....a=-=-i n'-'---­

S i z e Tests 

Natural Moisture Content: _____________ % 

Organic Content: ________________ % 
St.111! of Alttkl Methoo 

Plate Number: --- ---------------
0,g,n•c lmp1,mt1H 1n S1f'ld 1 10, Col"'lcretc 

Bulk Relative Density:--------------­

Bulk Relative Density (SSD): ----------­

Apparent Relative Density:-------------

Absorption: _________________ _ 

SIEVE SIZE 
-----µm -----+-----------mm---------~ 

1~ ~ 
Sieve 

80mm 

56mm 

40mm 

28mm 

20mm 

14mm 

10 mm 

5mm 

2.5mm 

1.25 mm 

630µm 

315µm 

160µm 

BOµm 

F.M. 

% Passing 

100.0 

BO .0 

62.0 

42.0 

24.0 

13.0 

8.0 

2.8 

90 

80 

70 

(!J 

Z 60 
ci; 
Cl) 

~ 
.... 50 
2 
w 
u 
a: 40 w 
0. 

30 

20 

10 .v 
0 

160 315 630 1.25 2.5 10 14 20 28 40 56 
,,-

! 
- ,~ ., .. ,, ,.., 

"' ., 
~" 

' ;~ I 
I 

I 
I 

) I 
I 

I 

/ ~// ' I 

I I 
I 

I 
I I 

I I , 

ii,/ I 
I 

I 

,Ii I I 
I 

I 
I 

I V I 
I I 

/.) ' / 
~ 

?' f 
/ 

~ 
f 

/ 
I, 

,, ... ,, ., 
I, .... 

Remarks: ___ O_i_s_t_r_i b_u_t_i_o_n_c_ur_v_e_i_s_t_h_e_a v_e_r_a_g_e_o_f_1_7_t_e_s_t_s----'-pe_r_f_o_r_m_e_d_du_r_i_n""""g'---t_h_e __ 

1978 Hardy study and the 1991 EBA study. 

NOTE: A test ing se rv ice only has been provided in reponing 
these test data . Engineenng interpre tation or evaluat io n o f 
such test data will be provided upon request. 

Reviewed By: ________________ P. Eng. .. 
----------------------------~ Data presented hereon is for the sole use of 
the stipulated client. EB A 1s not responsible, 
nor can be held liab le, for use made of 1his 
r eoort b V any p1her o artv . with or without the 
1< nowaecoqe o f ~ 6 A 

The testing services reported herein have been performed by an EBA technician to 
recognized industry standards, un less otherwise noted. No other warrantv ls made. 
These data do not include or represent any interpretation or opinion of specification 
compliance pr material suiu1bil it y . Should engineering interpre111tlon be required. 
EBA w,11 provide ,, uoon wrinen reauest. 
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EBA Engineering Consultants Ltd,, 

AGGREGATE ANALYSIS REPORT 

Project: ____ M_c_P_h_e_r_s_on_G_r_a_n_u_l_a_r_S_t_u---'dy=----- Sample Number: ___ B_e_d_d_i_n_g_Sa_n_d _____ _ 
Area "A" Sand Portion of Grain Address: ____________________ Sample Description:----------------

Si ze Tests 

Project Number: _0_2_0_1_-_1_0_7_2_1 __________ Natural Moisture Content: ___________ % 

Date Tested: __________________ Organic Content: ______ % State of Alaska Method D 

Other ______ _ 

Government of Yukon Client: ____________________ Colour Plate No.: __________ Organic Impurities 

----------------------- Bulk Relative Density: 
Mr. Ross Burnett Attention: ___________________ Bulk Relative Density (SSD): ------------

----------------------- Apparent Relative Density: -------------

----------------------- Absorption: __________________ % 

I . . . METRIC SIEVE SIZE 'CG SB S pee. 8 GP 2M) 
SIEVE SIZES (:, 

•\• ,~ 0 0 LO 0 0 0 00 0 0 0 0 0 0 0 0 0 c,~ a:, (0 - 0 M t.n 00 0 0 0 0 0 0 0 0 0 
U.S. METRIC q~ - M '<f (0 ...... 0 LO 0 0 u, 0 0 0 0 0 0 - N N tO 0 N <O 0 t.n 0 0 0 - - - N N '<f tO CQ 

3" 80000 I 

I I 
I I 

2" 50 000 I I 

I V I 
1.5" 40 000 I 

I I 
I 

1" 25 000 ' I I I I 
.75" 20 000 I I I 

I . 
.625" 16 000 

I ,/ I 
I I 

I I 
. 5" 12 500 

, . , 

VI I I 
.375" 10 000 J A / 

No. 4 5000 100.0 I' ,/ I 1/ 
No. 8 2 500 80 .0 /r ~ 

I I 
, 

I 
I 

16 1 250 62.0 I / I 
I J J 

30 630 42.0 
, )( , 

I ' / 
I I 

40 400 I ,; 
/ 

' 

~ 
, 

1 I 24.0 
I ,/ 50 315 I ,; 

/ __.A I~ 

100 160 13.0 ltr- .... --- ....... -
8-.0 I -200 80 ,.-

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

oa:i in Ln io Ln ~ 
f' • N"' 
M ID 

0 

g 0 O 
"I" M 

0 
M 

U.S. STANDARD SIEVE SIZE (A.S. T.M. Des. E 11 I 

Remarks : __ D_i_s_t_r_i _b_ut_i_o_n_c_u_r_v_e_1_· s_t_h_e_a_v_er_a-'g=-e_o_f_1 _7_t_e_s_t_s__;_p_er_f_o_r_m_e_d_d_u_r_i n_g;;.__t_h_e __ _ 
1978 Hardy and 1991 EBA studies. 

Reviewed By : ________________ P. Eng. ... 
--------------------------~ D1Ha presented hereon is for 1he sole use of 

the stipulated client. EBA is not responsible, 
nor can be held liable, for use made of this 
repo,1 bV any 01her oartv. with or without the 
l<nowledge of Ea A. 

The letting sen,ices reported herein have been performed by an EBA technician to 
recognized industry s.tendards. unless otherwlse noted. No other warranty is made. 
These data do not include or represent any interpretation or Opinion of specification 
compliance or :naterial <s,uitabilitv. Should engineering ir'lteroretat,on be reQutred. 
EBA wtlJ provide H upon ~vrinen request. 
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EBA Engineering Consultants Ltd. 

AGGREGATE ANALYSIS REPORT 

Project: ____ Mc_P_h_e_r_s_o_n_Gr_a_n_u_l_a_r_S_tu_d_,y'--- Sample Number: Proposed Asphalt Aggregate 

Address: ____ A_r_e_a __ " _A_" ___________ Sample Description: __ T...:..r....;;i....;;a;.;:l-----'C'-r-'u'--'s=--h--------

12. 5 mm Crushed Gravel 

Project Number: _0_2_0_1 _-_1_0_7_2_1 ___________ Natural Moisture Content: ____________ % 

State of Alaska Method O Date Tested: __________________ Organic Content: ______ % 
Other ______ _ 

Government of Yukon Client: ____________________ Colour Plate No.: __________ Organic Impurities 

----------------------- Bulk Relative Density: ---------------

Attention: ___ M_r_._R_o_s_s_B_u_r_n_e_t_t _______ Bulk Relative Density (SSD): -----------

----------------------- Apparent Relative Density: -------------

----------------------- Absorption: __________________ % 

SIEVE SIZES 

U.S. METRIC 

3" 80 000 

2" 50 000 

1.5" 40000 

1" 25 000 

.75" 20 000 

.625" 16 000 

.5" 12 500 

.375" 10 000 

No.4 5000 

No. 8 2 500 

16 1 250 

30 630 

40 400 

50 315 

100 160 

200 80 

METRIC SIEVE SIZE (CG SB S . . . . pee . 8 GP 2M) 
C, 

•\• ~ 0 0 U') 0 0 
":><::; eo <.O - 0 M - C"') " <.O 

q,V' 

Avera J~ of t 1 m I 
I 

Trial :ru'sh est1 
100.0 

96.0 

59.0 

44.0 

32 .0 

22.0 

12.0 

6 .0 i. 

4.01 .-

8 
N 

I 1 1 

l I 

I I/ 
,, ,, 

I 
I,, V/V V 

,,t ., ., 
,, 

l)h(b V ; .,.,,,., r 
./ .,,r / 

M..:::, 

0 
0 

0 0 
'SJ' C"') 

0 00 0 0 0 
U') 00 0 0 0 

"' 0 U') 0 0 U') - "'"' "° 0 N -
Ii ~ I I 

• 
~' II,, 

I 

/ 
/7!,' 

I 

(/' / ,, 
/ > 

,, _,, 
,,·/), 

,, l)D/ ; 

,, 
/ 11" 

v tf u· 
.,~ ,, 

., t) V 

0 a, 

U.S. STANDARD SIEVE SIZE (A.S.T.M. Des. E 11) 

00 
00 
00 
<D 0 
-N 

I 

I 

0 0 0 0 
0 0 0 0 
0 0 0 0 
U') 0 0 0 
N " U') IXI 

100 

90 

80 

70 

60 

50 

I 
40 

30 

20 

10 

0 
0 
M 

Remarks: __ .;:::___1.:....:0:...:7..::2:....;,1_-..:..05:...._ _ __:...o..:... 5::........:..:m.:.._-___:...4..:_. S::........:..:m~-----'-Tr:..._1:....:· a::..:l:........::.c..:....r.=.u :::..:Sh...:........::o:..:..n:........::.c..:..om;,;,,;;b::..:i:..:..n:..c:ec..::d____::;..s a=m=p;;..;;l;..;:e;,,;;;s ___ _ 

o 10721-08 0.5 m - 4.5 m - Trial crush on combined samples 

Reviewed By: _________________ P.Eng. .. 
'---'------------------------,--~ Oats presented hereon 1s for the sote use of 

the supulated client. EBA •s not responsible. 
nor can be held l iable. for use made of this 
reoort bY any other oartY. with or without the 
k nowleoge of EBA 

The te-sting services rei:iorted here,n have been performed by an EBA technician to 
recognit8d industry standards, unless otherwise noted. No other warranty is made. 
These data do not include or represent any interpretation or opinion of specification 
compliance or materiat suitability. Should engineering interoretat•On be required. 
EBA will orov~de it upon written request. 
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EBA Engineering Consultants Ltd. 

AGGREGATE ANALYSIS REPORT 

Project: McPherson Ganular Study sample Number: Proposed Basecourse Aggregat 

Address: ____ A_r--=e--=a'--11_A_11 
__________ Sample Description: Tri al Crush - 20 mm Crushed 

Gravel 
Project Number:0_2_0_1_-_1_0_7_2_1 ___________ Natural Moisture Content: ____________ % 

Date Tested: __________________ Organic Content: ______ % State of Alaska Mathod D 

Other------
cl. Government of Yukon 1ent: ____ -'---....;__.--"-----"---------:....__----- Colour Plate No.: __________ Organic Impurities 

---------------------- Bulk Relative Density: 

Attention: ___ M_r_._R""'o_s_s_B_u_r_n_e_t_t ________ Bulk Relative Density (SSD): -----------

Apparent Relative Density: ___________ _ 

---------------------- Absorption: _________________ % 

SIEVE SIZES 

U.S. METRIC 

3" 80 000 

2" 50 000 

1.5" 40 000 

1" 25 000 

.75" 20 000 

.625" 16 000 

.5" 12 500 

.375" 10 000 

No. 4 5 000 

No.8 2 500 

16 1 250 

30 630 

40 400 

50 315 

100 160 

200 80 

C, 
•\• ~ 0 

~,!ji 
(X) 

q 

Aver: lo r.-F 

Two l ~ i al 

Crust Tests 

100 .( 

89 .( 

83 .( 

67 .( 

41.( 

32 .( 

23 .( 

15 .( 

9 .( ,. .,. ,, 

5. ( ... 
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U.S. STANDARD SIEVE SIZE (A.S.T.M.Des. E 11 I 
• 10721-01 0.5 m - 4.5 m - Trial crush on combined samples 

Remarks=------------------------------------------
0 10721-04 1 .5 m - 4.5 m - Trial crush on combined samples 

Reviewed By: ________________ P. Eng. 

A 

"---------------------------~ 
Data presented hereon is for the sole use of 
the stipulated client. EBA is not responsible. 
nor can be held liable, for use made of this 
reoort bv any other oartv. with or without the 
know ledge of EBA. 

The testing services reported herein have been performed by an EBA technician to 
recognized industry standards, unless otherwise noted. No other warranty is made, 
These data do not include or represent anv interpretation or opinion of soecification 
compliance or material suitability. Should engtneering interoretat1on be te(lu1red. 
EBA \Viii orovide ,t upon wrinen reQvest. 
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MacPherson GRANULAR STUDY 

SUMMARY OF AGGREGATE SUITABILITY TESTS 

Coarse Aggregate 
Fine Aggregate 

Grading "B" 

Sodium Soundness CSA A23.2·9A 

EBA 1991 
{Avg. of 2 tests) 

R.M. Hardy 1978 
(Avg. of 3 teats) 

1.6% Loss 0.8% Loss 
4.2% Lo88 3.3% Loss 

Less than 8% Is acceptable 

Los Angeles Abrasion ASTM C131 

EBA 1991 
(One test) 

17.3% Loss 

R.M. Hardy 1978 
(Avg. of 3 tests) 

14.6% Loss 

Less than 40% is acceptable 

ct, ,_ ---- ------------------eoa 
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0 500 1000 

SCALE (m} 

MacPHERSON AREA "A" 

'91 TESTPIT LOCATIONS 

•••• APPROXIMATE LIMITS 
OF SAND DEPOSIT 

APPROXJMATE LIMITS 
OF GRANULAR DEPOSIT 

BUFFER ZONE 
(distance may 
be adjusted) 

LEASE SIZES 

1) 7.2 ha 5) 6.3 ha 
2) 7.5 ha 6) 6.7 ha 
3) 9.7 ha 7) 9.0 ha 
4) 8.3 ha 8) 6.4 ha 

9) 5.6 ha 
10) 7.5 ha 
11) 5.3 ha 
12) 6.0 ha 

f'ROJECT 

~[WJ @[if)(j]O[jj)@C!Xl'tiao;g; ~~ [Utcdla MacPHERSON GRANULAR SOURCE STUDY 

CUEW1 

GOVERNMENT OF YUKON 

OAl! 91-12-14 OWN. MCP CHKD. 

1111.E 
POSSIBLE DESIGN CONCEPT 

WITH RECOMMENDED ACCESS ROUTE 

F1l..E NO. 0201-10721 10721-C-03 
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MacPHERSON AREA "A" PHOTOS 

10721·01 
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10721-03 
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10721-04 

10721-05 
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10721-08 
(GRAVEL MUCH COARSER 
THAN PHOTO INDICATES) 

10721-09 
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10721-11 

(SILT) 

10721-10 (SANO) 
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