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Dear Sirs:

Attached is Klohn Leonoff's report entitled "Geotechnical
Investigations of Construction Materials, Km 139 to 243, Dempster
Highway, Yukon." Data and source descriptions are presented for

embankment and rip rap/filter materials sites.

If there are questions concerning the contents of this report, Klohn

Leonoff would be pleased to discuss them upon request.

Thank you for the opportunity of performing these services.

Yours very truly,

KLOHN LEONOFF YUKON LTD.

ROBERT T. TAPE, M.E., P.Eng.
Project Manager
Yukon Professional Engineers
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1.0 INTRODUCTION
The Dempster Highway provides vehicle access from Dawson City, Yukon
to Inuvik in the Northwest Territories. Between Km's 139 to 243 (see

& Figure 1), the highway has experienced some erosion caused by river

Il .

S R migrations of the Blackstone River, Engineer Creek and Ogilvie
River. This report presents the results of geotechnical

investigations to locate and evaluate sources -of construction

materials to repair the damaged sections of road.

#§

“ Klohn Leonoff Yukon Ltd.'s assignment was authorized by the Yukon
yfﬁ Territorial Goverrment, Department of Community and Transportation
- Services, Contract No. S-6-0933. Details concerning the description
M of work and scope of services provided are definmed in our technical
L proposal dated August 11, 1986 and reproduced in Appendix I of this
. report.

2.0 MATERIAL REQUIREMENTS

M
e

Three material types, embankment fill, filter material and rip rap,
are to be used in the repairs. The damaged segments of road along

E.,A
e

with preliminary quantities of materials needed at each location are
presented in Section 2.0 "Description of Work and Scope of Services",
of the attached technical proposal. Rip rap is to be Class II

material (Yukon Department of Community and Transportation Services'

-

classification) graded as follows:

100% smaller than 800 mm or 700 kg
at least 20% larger than 600 mm or 300 kg
at least 50% larger than 500 mm or 200 kg
at least 80% larger than 300 mm or 30 kg

M
b

£

T

e
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It is to consist of hard, dense, angular quarry stone, free from
seams, cracks and other structural defects. Neither breadth nor
thickness of any individual stone is to be less than one third of its

length. Round stones or boulders are not acceptable.

Detailed specifications were not provided for embankment fill or
filter materials. Mr. John Murray, Project Manager for Yukon
Territorial Government, indicated verbally, however, that any
granular material with generally less than 15 percent passing the No.
200 sieve has been found to be satisfactory for empbankment fill in
the past. Such materials were fairly easy to plasce and if frozen
in situ they wusually contained little excess ice contents.
Mr. Murray further requested that Klohn Leonoff provide some guidance

for filter material gradations.

SELECTION CRITERIA

The selection of potential source areas for both embankment and rip
rap/filter materials was guided by a variety of considerations. Some
criteria tended to be complimentary while others were mutually

exclusive or at least in opposition to one another; hence, a certain

amount of judgement was used in making fipal selections. Following
is a list, not necessarily in order of priority, of the primary
criteria used in making the final selections of potential source

areas:

. availability of materials in sufficient volumes with physical

properties suitable for the purposes intended;
proximity to segments of road needing repair;
economics of developing access and of extracting borrow;

avoid river borrow sites for which extraction tended to enhance
the potential for further damage to the highway in future;

KLOKN LEONOFF
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gj . employ, where possible, previously used sites for which access,
ease of extraction, etc. bhad already been developed. This
criteria was expressed verbally by Mr. John Murray;

avoid locations of land claims and habitat conflict such as
a) Land Claims selection Dawson Band S-34 Blackstone River Area
b) Land. Claims selection 0ld Crow Band S-44 Ogilvie

i

River/Sapper Hill Area
c) critical sheep licks as identified in the Dempster Highway

Ej Planning Project Km 178.8 to 185.3 and Km 185.7 to 187.2

d) the cliffs on the east bank of Engineer Creek commencing at
" a point nearest to 65°21'29" north latitude and 138°14'41"
= west longitude and extending to a point nearest to
M 65921'37" north latitude and 138°17'06" west longitude,
e also known as Sapper Hill
r e) the cliffs in the vicinity of Km 205 on Dempster Highway,
Qj commencing at a point nearest to 65924'32" north latitude
- and 138°13'50" west longitude and extending to a point
Lj nearest to 65°24'35" north latitude and 138°15'38" west

longitude

?@ f)  the cliffs on the west side of Ogilvie River commencing at
i a point nearest to 65°34'03" north latitude and 138°10'55"
™ west longitude and extending to a point nearest to
ks 65033147" north latitude and 138°11'24" west longitude,

also known as Churchward Hill

g) crest of knob like feature on east side of Dempster Highway
and Engineer Creek with a good view up and down valley,
65018'28" north latitude and 138°12'50" west longitude.

. avoid as much as possible areas readily visible from the

E)

Dempster Highway;

KLOHN LEONOFF
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avoid areas of high watertable with very shallow (less than
1 metre) borrow depths above water level, especially if
stripping ratios exceed 1.0; that is, more waste than borrow is

produced,

gﬂ

avoid areas containing much ice-rich materials subject to
appreciable degredation following borrow source developments;

avoid active floodplains. Mr. Jobn Murray expressed this

gj criteria verbally on the basis of conflicts with fisheries
interests.

r

~ 4.0 METHODOLOGY AND DATA PROCESSING

M Potential sites for embankment borrow were first determined in the
u office from observations of aerial photographs. Similarily,
) potential rip rap and filter material borrow sites were identified
L ' from studies of aerial photographs and bedrock geology maps. Later,

when information on land claim and habitat conflict areas became
available, it was transferred to the aerial photographs to identify

those areas affected.

3

£

These studies were then followed up by field reconnaissances
conducted jointly by the project engineer and field technician.

Embankment borrow sites identified by office studies were further
evaluated, including'the'use of hand-dug explorations, to determine
stripping requirements, borrow material gradations, practicable
borrow depths, lateral extent of useable materials and, hence, rough

fﬁ estimates of volumes available. A few additional sites located in

the field were added to the list. Reconnaissances of sites
TT positioned within fossil floodplains also entailed a review of river
w migration and erosion potential. Information gained from this aspect
M of the field program was correlated with the Yukon Territorial
& Goverment's list of repair locations and volume requirements to
) develop a short list of sites designated for test pit explorations as
o well as a few alternate locations. Site selections emphasized the

use of previously developed sites where appropriate.

KLOHN LEONOFF
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Upon completing the first phase of embankment borrow studies, the
field technician directed a clearing crew to develop access where
necessary for a truck-mounted backhoe. The project engineer
simultaneously conducted reconnaissances of rip rap and filter
material borrow sites. Selected locations were photographed, sampled
and measurements of structures, orientations, etc. were recorded.
The final phase of field studies, test pit explorations, were

conducted by the field technician.

Logs of the stratigraphies encountered in the test pits are presented
in Appendix II along with an explanation of the terms and symbols
used. Embankment borrow samples obtained from the test pits were
tested in the laboratory for grain size analyses. The test results
are presented in Appendix III. Rock samples obtained from potential
rip rap and filter material sites were classified in the laboratory
and subjected to point-load tests. Results of both field and
laboratory test data obtained from bedrock materials are presented in

Appendix IV.

EMBANKMENT MATERIAL

General

The selected embankment material borrow sites are fairly well spaced
and contain quality materials except along Engineer Creek where

useable borrow material is scarce and generally of poor guality. The
fossil floodplains along Engineer Creek are low-lying wet areas
requiring extensive stripping. Alluvial fan or terrace deposits
typically are well covered with high ice-rich organics. Also, all
source materials observed in this area consist of fine gravels and
sand including significant quantities of soft shaly material with
high fines (silt and clay) contents.

A total of seven borrow locations were selected. Three others
including one alternate site were rejected when test pit explorations
revealed unsatisfactory material. Three more alternate sites are
identified but test pits were not dug at these locations. Of the ten
sites identified (seven selected and three alternates), five are

KLOHN LEONOFF
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within fossil floodplains and five are alluvial terrace or fan
deposits positioned on the west side of the highway. Their locations
relative to the Dempster Highway are shown on Drawing No. B-2290.0l.
Individual site details including test pit locations of the selected
borrow areas (complete with two rejected sites) are presented on
sketch plans, Drawing Nos. A-2290.01 to .09.

Generally, embankment borrow materials derived from floodplain
deposits consist of graded gravels and sands with less than 5 percent
fines and occasional cobbles and boulders. They bhave little
overburden cover and much of the extractable material is thawed
during late summer and fall. Groundwater levels, however, are€
directly affected by river levels such that borrow operations during
high flood levels could be prohibitive. Winter extraction is
possible, but much higher percentages of the materials will be frozen

requiring ripping.

The alluvial fan and terrace deposits tend to be coarse grained
containing mixtures of cobble and gravel size materials with a little
sand and traces of boulder sizes. This applies particularly to the
relatively steep sloping alluvial deposit at Km 154.0. Two sites
were rejected at Km's 176.0 and 211.0. At Km 176.0 material
contained in the actively developed area 1s reserved for highway
surfacing. Unsatisfactory, fine grained material was encountered
behind the developed area. Similarily an alternate source at
Km 177.1 was rejected because of unsatisfactory material. At
Km 211.0 the remains of previous borrow activities consists only of
reclaimed (gravel covered) spoil material and the talis material off
to one side contained large amounts of unsatisfactory fine grained
material. Development of the alluvial fan and terrace deposits,
EB 137.9, EB 140.6, EB 154.0, EB 176.6(A) and EB 198.5(A), is not

restricted by high river flows.

KLOHN LEONOFF
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5.2 Borrow Site Descriptions

Much of the essential details concerning each of the embankment
borrow sites is summarized on the sketch plan drawings for ease of

-

reference.
r
b 5.2.1 Embankment Borrow EB 137.9
= This is an elevated alluvial deposit positioned along the west side
&J of the highway. It contains predominately cobble and gravel size

materials which, having little overburden cover, thaws to the maximum
depth of exploration, 3.5 m. Jointly with EB 140.6, there is

sufficient material to service repair sections between Km's 139.0 and
& 147.4.

3 5.2.2 Embankment Borrow EB 140.6
L A similar deposit to EB 137.9 but slightly finer grained. With

somewhat thicker overburden cover, however, more material remains
frozen. The area around Test Pit B has less cover and conseguently a
deeper active zone. Both EB 137.9 and EB 140.6 are immediately
adjacent to and therefore visible from the highway.

5.2.3 Embankment Borrow EB 154.0
This borrow site, on the south side of the highway, is located on a

]

pare strip of a relatively steeply Sloping alluvial fan. The area,

used previously, has crushed gravel stockpiled on site. Since the
borrow material is already completely exposed to the ground surface,

extraction would cause 1little change in visual impact from the
highway. Also, the material thaws during summer months. It contains

Lj the coarsest material, primarily cobbles and gravel, selected for
- embankment borrow. This site may be used to service repairs needed
T? between Km 170.0 and 170.4. Additionally, it has the potential to
e provide much more material either in future or for use instead of
= other borrow sites should they be considered undesireable.

L

A
| SO
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Embankment Borrow EB 194.8

This is a small floodplain borrow source suggested for use at
Km 195.0 to 195.4. It requires no stripping, only removal of some
light bush. The material is mostly gravel size and thawed during
summer months. A watertable at about 2 m restricts extraction
depths. The site, bordering along side the highway, 1is highly
visible, but little reclaim (some grading) would be necessary.. The
site does, however, border on Land Claim S5-44. Should this site be
considered undesireable, the material can easily be replaced at
EB 197.7.

Embankment Borrow EB 197.7
This is a large fossil floodplain borrow source, east of the highway,

consisting of gravels and sands deposited by tive Ogilvie River.
Also, a fairly large borrow area was previously developed immediately
north of the proposed new area. Stripping requirements are typically
20 cm thick east of an old cut line, but increase to about 40 and
100 cm to the west. Clearing of small timber and underbrush is
required. The extractable depth is limited to approximately 2.0 m by

a groundwater table.

Material more than sufficient to make repairs needed between
Km's 180.5 and 205.3 is available.

Embankment Borrow EB 225.6
This is a fossil floodplain deposit, east of the highway, which

already has access developed for an adjoining previous borrow area.
The gravel, covered by about 50 cm of overburden as well as trees and
underbrush which require clearing and stripping, may be mined to a
depth of about 1.7 m. Permafrost occurs less than 1 m below the top
of the gravel. If desired, the surface area could be enlarged to
reduce extraction depths. Material to make repairs between Km's
209.3 and 223.8 may be obtained from this site. Also, there is

potential for enlarged future requirements.

KLOHN LEONOFF
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Embankment Borrow EB 238.27

Similar to EB 225.6, this is another fossil floodplain gravel
deposit, east of the highway, which has access developed from
previous borrow operations. The area immediately porth of the
previous borrow site in the vicinity of Test Pits A and B is slightly
higher containing less overburden and greater extractable depths.
Frost was not encountered in any of the test pits. Clearing of small
trees and underbrush is required. Stripping reguirements vary from 5
to 15 cm on the east sige of the proposed development to
approximately 45 cm to the west. The avefage depth of extraction
limited by a groundwater table is 2 m. More than enough material is

available for repairs needed between Km's 241.4 and 242.2.

Alternate Borrow Sites
Three alternmate borrow sites, identified on Drawing No. B-2290.01 are
located at Km's 160.1, 176.6 and 198.5.

Km 198.5 is an alluvial terrace deposit immediately adjacent to the
west side of the highway. Good looking gravel material is exposed in
a 7 m high cut. Significant guantities of embankment borrow are
likely available there. Stripping and clearing is required. It
would be clearly visible from the road, although there 1is some
possiblity that a ridge of undisturbed material could be left in

place to reduce visual impact.

The nature of the deposit at Km 176.6 is not well defired. It was
encountered by the field technician during test pitting operations
after potential sources at Km's 176.0 and 177.1 were found to be
unsatisfactory. Two test pits (see Appendix I1I) were dug from the
roadside revealing shaly material similar to that being extracted
from Km 176.0. It may provide an additional source of highway

surfacing material.

KLOHN LEONOFF
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Km 160.1 consists of mostly barren alluvial floodplain cobbly gravels
positioned along the west side of the highway. They are deposits
originating from the headwaters of Engineer Creek which display much
better quality than materials farther downstream. The area may be
described as active floodplain, but surface flow 1is intermittent so
fisheries conflicts may be minimal. Previous borrow operations have
already taken material from this area. If acceptable, it would
provide a lesser haul distance for repairs between Km's 170.0 and

170.4, compared to obtaining material from Km 154.0.

RIP RAP AND FILTER MATERIALS

General

Five bedrock sources of rip rap and filter materials are identified
on Drawing No. B-2290.01. One towards the southern end of the
project at Km 160.0, is not well suited for rip rap but may be
desirable for filter material. Two are together near Ogilvie
Maintenance Camp, Km 195.5, near the center of the repair locations.
The remaining two sites are at Km's 210.8 and 216.3 where previous
activities have occurred. Two alternate locations close to selected
sites are discussed. No other sites removed some distance from these
locations were identified that were both accessible to the pighway
without developing long (generally greater than 1 Km) access roads
and contained suitable material.

Rip Rap/Filter Material Site Descriptions

Of the six potential rip rap sources examined and sampled, including
an alternate site at Km 205.0, five are outcrops of the Ogilvie
formation and onre, RF 160.0, is an outcrop of the Road River

formation.

Site RF 160.0 consists of a white to pale grey, slightly weathered,
strong, medium to coarse grained crystalline limestone. The
Unconfined Compressive Strength has been estimated at 275 mPa based
on Point Load index test data. The discontinuity spacing is expected
to generate rock blocks 400 mm and smaller, making it of little value

for rip rap but an excellent source of filter material.

KLOHN LEONOFF
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Site RF 194.9 comprises a dark grey, carbonaceous, fine grained,
slightly weathered limestone. The Uniaxial Compressive Strength has
been estimated at 175 wmPa. Substantial recrystallization has
occurred along fracture surfaces accounting for the lower strengths.
The formation is medium to thickly bedded and is expected to generate

rock blocks 700 mm and larger.

Site RF 196.1 is located on the northern limb of the Sapper Hill
Anticline. The rock is very similar to that exposed at RF 194.9.
Recrystallization is less well developed at this site resulting in an
estimated strength of 275 mPa. The rock is medium to thickly bedded

and is expected to generate blocks 700 mm and larger.

Site RF 205.0 (A) is located on the northern limb of the Jeckelly
Anticline and comprises a dark grey, strong, slightly weathered
limestone. The Unconfined Strength is estimated to be 175 mPa. The
formation is thickly bedded and is expected to generate rock blocks
approximately 1 m size. 1Its proximity of Dempster Highway may
detract from the desirability of developing this site.

Site RF 210.8 is located on the southern limb of the Blackstone
Anticline. The outcrop comprises a moderate to thickly bedded,
slightly weathered, strong, dark grey limestone overlain by a
similar, but thinly bedded limestore. The Uniaxial Compressive
Strength of both rocks 1is estimated to be 275 mPa. The lower
limestone is expected to produce rock blocks approximately 500 mm in
size but blocks from the upper limestone are expected to be very much

smaller.

Site RF 216.3 is located on the northern limb of the Blackstone
Anticline and consists of a strong, slightly weathered dark grey
limestone with an estimated Uniaxial strength of 250 mPa. In the
lower part of the outcrop bedding spacing is 1.5 m to 2 m reducing to
150 mm in the upper part of the outcrop. |

KLOHN LEONOFF




l
&
i

£33

£ 3

£ 3

A

£ £33 B

T
_d

PA 2290.01.01 -13 - October 15, 1986

SUMMARY OF MATERIALS AVAILABLE

Site Rip Rap Filter
RF 160.0 No Yes
RF 194.9 Yes Yes
RF 196.1 Yes Yes
RF 205.0 Yes Yes
RF 210.8 No Yes
RF 216.3 Yes* Yes

* Lower Part Only

Considerable wastage of material should be expected in rip rap and
filters production. Rip rap volumes are expected to be 20% of in-
ground volumes. Filter material volumes are expected to be 30 - 50%
when produced in conjunction with rip rap and 50-70% if produced
alone.

In order to produce the 133 000 m3
660 000 m°
filter will be available as a by product of rip rap production.

of rip rap required, up to

of material will be required. Adequate sources of

Sites RF 194.9, 196.1 and 205.0 (A) together appear to have adequate
supplies of suitable material for rip rap and filters. Sites
RF 194.9 and 196.1 are located adjacent to a land claim and RF
205.0 (A) is very close to the road which may have serious drawbacks
for production.

Site RF 216.3 could also be used for rip rap production but large

quantities of waste would be generated as the upper part of the

outcrop is unsuitable for rip rap.

KLOHN LEONOFF
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Aithough adequate supplies of filter material will be generated by
rip rap sites a small quarry could be developed at site RF 160.0 to
supply the 6000 m3 of filter materials  required between Km. 139.0

and 170.4. Substantial savings in haulage costs would be made by
development of such a quarry.

Summary sheets of these sites are found in Appendix IV.

Alternate Rip Rap/Filter Sites
Both sites at Km's 194.9 and 196.1 border on Land Claim S-44;

therefore, some question may arise concerning their development.

Should this be the case, an alternate site composed of similar
materials is available at Km 195.3 on the north side of the road,
just before Ogilvie River bridge. It was not chosen because it is
very close to and visible from the highway and river bridge. Also,

it lies at the far west extremity of Sapper Hill, another restricted
area.

A second alternate site is located adjacent to the west side of
Dempster Highway at Km 205.0. It would be somewhat troublesome and
difficult to develop because of the high steep slope immediately next

to the highway. Otherwise, it would make a good source of rip rap
material.

Filter Material Gradation Recommendations

Filter gradation requirements are dependent upon rip rap sizes and
embankment material gradations. Rip rap is specified in Section 2.0,
Material Requirements. Typical embankment borrow material
characteristics may be obtained from the gradation curves presented
in Appendix III. Gradation bands for both these materials are
presented on Figure 2. Recommended filter material gradation limits,
as shown on Figure 2 are, as follows:

KLOHN LEONOFF
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Particle Size ‘ % Passing
500 mm 100
g% 300 mm 50 - 100
e 100 mm . 30 - 50
@% 30 mm 10 - 30
ki 10 mm c-10
L4
Lﬁ Some materials from the alluvial fan deposits especially at Km 154.0

are coarser grained than is typical of other embankment borrow
sources as presented on Figure 2. The recommended gradations for
filter material, designed to allow the passage of water while holding

3

ﬁﬁ embankment material in place, are not compromised by coarser grained
s material. Finer grained embankment materials, however, could be
) troublesome and should be avoided.
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OUR FILE: PA 2290.z1.01 August 11, 1986

Yukon Department of Community
and Transportation Services
Box 2703

Whitehorse, Yukon

Y1A 2Cé

J.A. de Raadt, P. Eng.
A/Director, Highway Engineering

Geotechnical Investigation, Km 139 to 243,
Dempster Highway, Yukon, 1986, Technical Proposal

Dear Mr. de Raadt:

Klohn Leonoff Yukon Ltd. is pleased to submit this proposal for
Geotechnical Investigation of Km's 139 to 243 along the Dempster
Highway, Yukon. This submission is in response to your letter of
July 29, 1986. As requested, cost estimates are submitted in a

separate sealed envelope.

Klohn Leonoff Yukon Ltd., incorporated in the Yukon, 1is jointly owned
by Klohn Leonoff Ltd. of Richmond, British Columbia and Thomson and
Iles of Whitehorse, Yukon. We propose to carry out the work from our
whitehorse office, under the direction of Mr. Robert T. Tape, P.

Eng., our proposed project manager.

We are proposing a technically strong project team with substantial
experience in both geotechnical investigations and northern
projects. Klohn Leonoff conducted a geotechnical investigation on
behalf of Foothills Pipe Lines (Yukon) Ltd. for the Dempster Lateral
which paralleled the Dempster Highway. We are therefore familiar
with the terrain involved in this project.‘ Recently Klohn Leonoff
with Thomson and Iles jointly completed a report on "pPreliminary

Design and Economic Analysis" for the Dawson City Dykes Improvement

Project, which led to the formation of Klohn Leonoff Yukon Ltd.

Klohn Leonoff Yukon Ltd.. #2, 203A Main Street, Whitehorse, Yukon Y1A 2B2 e Telephone (403) 668-2328
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With our understanding of the project requirements and past
experience in the area, we are confident of completing this
Eﬁ assignment on schedule and within the estimated cost. We look
forward to being of service on this project. Thank you for giving us

the opportunity to submit this proposal.

Yours very truly,

KLOHN LEONCFF YUKON LTD.
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J.C. ILES, P. Eng.
President

RTT/JC1/ajs
Encl.
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-INTRODUCTION

Yukon Community and Transportation Services are requesting proposals
for a geotechnical investigation to locate and evaluate borrow
material and rip rap sources for repairs to the Dempster hignhway
between km's 139 to 143, Presented within this response are
statements concerning Klohn Leonoff Yukon's understanding of the
assignment and our approach to carrying out the work complete with
personnel identification and scheduling. Our information 1is
organized according to the headings contained in the general notes
regarding proposals. Also, as requested, an estimate of our costs to

complete this assignment is submitted in a separate, sealed envelope.

DESCRIPTION OF WORK AND SCOPE OF SERVICES

The intended purpose of the geotechnical investigation is to locate
and evaluate material source areas for repairs to the Dempster
Highway. More specifically, preliminary quantities of material
requirements for embankment restoration fills, filter material and

rip rap based on 1985 ground surveys are as follows:

Section Embankment Filter
Location Length Restoration Material Rip Rap
(km) (m) () () ()
139+000 140+105 1105 4350 2250 10840
1444885 1454025 140 410 250 1135
145+765 1464524 759 6440 1615 7345
146+918 147+388 470 2760 890 4745
1694985 170+435 450 2680 710 3695
180+455 181+295 850 2950 1160 7370
1844605 184+799 194 1640 315 1830
1944995 195+375 380 785 760 3685
1974758 198+868 1110 8675 4030 15895
199+949 200+699 750 3740 3065 10770
201+109 201+349 240 1240 725 2530
201+700 201+750 50 735 65 340
202+015 202+165 150 1050 - 250 1320
203+536 203+986 450 1200 1250 5360
204+885 205+303 418 1975 1110 4765
2094259 209+609 350 5335 635 3660
212+200 212+650 450 675 1005 4700
213+731 213+954 223 515 615 2680
Section Embankment Filter

KLOHN LEONOFF
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PA 2290.71.01 -2 - August 11, 1986

Location Length Restoration Material Rip Rap
(km) (m) () (n?) (n”)
218+406 218+571 165 445 355 1730
219+598 219+777 179 640 410 1715
220+985 221+330 345 1970 1250 4910
223+602 223+842 240 430 975 3490
241+447 2424227 780 3975% 2280 9820
Maintenance Stockpile (centrally located) 10000
TOTALS 10758 55880 28120 132870
* This figure was corrected (substantially reduced) according to a

telephone discussion with Mr. John Murray of Yukon Community and

Transportation Services.

Engineering services to be provided include the following:

- location and evaluation of embankment fill material sources for
slope restoration;

- location and evaluation of filter material and Class II rip rap
sources;

- review of the proposed borrow areas for potential problems to
the highway caused by the rapidly changing river beds;

- checking of proposed sites for land claims and habitat conflicts.

Evaluation of embankment fill borrow sources is expected to include
subsurface explorations either by drilling or backhoe test pits,
sampling and laboratory testing. Evaluation of filter material (if
derived from blasted rock) and rip rap sources will be limited to
examination of surface exposures. All materials, manpower, equipment
and services required to complete the assignment must be provided by
Klohn Leonoff Yukon; however, Yukon Community and Transportation
Services will provide to us all permits and authorizations required
for permission to operate equipment off the road surface in order to
carry out subsurface explorations. Also, Klohn Leonoff Yukon will be
provided with as-built plans of the highway, aerial photographs, and
the Fenco Report for review. Information concerning land claim and

habitat conflict areas is available to us in Whitehorse.

KLOHN LEONOFF
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= 3.0 ‘PROJECT APPROACH
ﬁj Task 1 - Office Studies

Upon being awarded the contract to perform this assignment and
gﬁ receiving the agreed documentation, Klohn Leonoff Yukon will combine

this information with geological maps and other terrain information
fﬁ contained in our files for review and preliminary identification of
o potential borrow sources. Considerations such as ease oOr complexity
gﬁ of source development, haul distances, land claim and habitat
wd conflicts, sensitivity of permafrost to degradation, previous borrow
™ utilizations, etc. will guide our initial selections. Particular
gﬁ attention will be giVen to avoiding river source locations that are
- likely to cause negative impacts to the highway.

L;

Previously, most embankment fill was derived from river gravels.
fj Although these borrow areas influence river regime characteristics
= which could adversely affect the highway, they are still likely to
m constitute the bulk of available resources. Alternate source types
L will, however, be considered and investigated, if considered
£ promising. We anticipate approximately six source areas for
Lg embankment fill, with the bulk of the volume location near Km 242,
- will need to be identified.

Rip rap is to be derived from blasting of sound, durable rock. One
TT source presently exists within the project area but it has been
ws extensively mined and may require a certain amount of development in
= order to accommodate further mining. Various other bedrock outcrops
s occur along the area of interest but a number of these contain
e unsuitable, friable shales. Hopefully a total of Z to 4 source areas
gg can be identified.

!

g; Filter material may be derived from either soil deposits or rock
blasted in association with rip rap development. Previously, soil

f? deposits identified as possible source areas have been too fine

- grained to qualify; therefore, filter material requirements will

7 likely need to be developed from rock blasted in association with rip

%Q rap source areas.

£

KLOHN LEONOFF
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Task 2 - Field Studies

Following the office studies, we plan to carry out a two-phased field
program. Phase I is to consist of a site reconnaissance by the
project engineer and field technician. Together they will inspect
the potential borrow source areas, make reassessments based on field
observations and stake out locations for test pit excavations of
embankment fill source areas. Some portions of active river flood
plains may have changed from that indicated on documents studied in
the office. An important aspect, therefore, of the field
reconnaissance is to determine whether existing river configurations
may adversely affect the desireability of developing sites selected
in the office.

Potential rip rap and filter borrow sources identified in the office
study will be examined in the field. B8edding and joint spacing will
be measured to determine maximum‘rip rap sizing. Bed dip, azimuth
and dip angle will be measured to determine optimum quarry
development direction. Samples of potentially suitable rock will be
obtained for identification and possible laboratory determination of

point load strength and soundness.

Phase II of the field operations will consist of subsurface
explorations. We propose to dig test pits using a track-mounted
backhoe, supplied and operated by Klondike Transport Ltd. A truck
and lo-bea will be on constant standby to transport the backhoe along
the highway between exploration sites. Since the project area 1is
treed, some time will be necessary for hand clearing (tree falling)
to provide the backhoe access to test sites. Also a limited amount
of hand clearing as well as backhoe time is anticipated to de-limb
trees sufficiently that they may be re-aligned and made to lay flat
on the ground. The test pits will be logged for stratigraphy and

samples retained for laboratory analyses of grain sizes.
Only essential surveying; that is, chaining distances to determine

approximate 1limits of borrow sites and relative positioning of test
pits, etc. is proposed. At one or two sites surveyed topography

KLOHN LEONOFF
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(elevations) might be especially valuable for evaluation of
quantities. In this event, some locally referenced levels will be
taken.

Task 3 - Laboratory Testing

Soil samples retained from the field will be analysed for grain size
distribution and the results compared to standards of acceptability.
It may also be desireable to test the soundness of certain rock
samples collected for potential rip rap sources.

Task 4 - Data Processing and Report

After completion of field explorations, laboratory testing and data
processing, the information obtained will be presented in a single
report. The report text will contain individual descriptions of
borrow sources, general and specific comments about each and a
summary of the data obtained. Also comments about additional
quantities available will be included. Drawings will include a route
map identifying all borrow sources, aerial photographs showing each
source area and sketch plans of each site including test pit
locations.

PERSONNEL

Klohn Leonoff Yukon propose to use Robert T. Tape, P.Eng., both as
Project Manager and Project Engineer. Mr. Tape's training and
experience is predominantly geotechnical engineering but his
background also includes river engineering. We consider this dual
expertise of special benefit to this assignment. Mr. Tape is a
registered engineer in Yukon Territory, Registration No. 485. Mr. J.
Andrew Leach, P. Geol., will review bedrock geology data to identify
potential rip rap and filter material source locations. ODr. Leach's
training and experience are particularily well suited to geological
and engineering assessments of rock materials. Our field technician
will be either of Messrs. Jim Zabachenski or John Qdermatt depending
on their availability at the time required. Laboratory technicians,
draftspersons, secretarial and word processing personnel will be

KLOHN LEONOFF
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~assigned as needed. All key staff have many years of relevant

project experience, including substantial northern project

experience. Their resumes are attached.

TIMING
The completion of this assignment will be carried out according to

the bar charts presented on Figure 1. Assuming project authorization
is granted approximately two weeks or less following submission of
our proposal, the beginning of week 1 corresponds to August 25,
1986. The report will then be submitted by September 25, 1986 during
week 5, as requested. The pecessary authorizations/permits required
for off-road work will be needed on or before September 2, 1986.
Examination of the bar charts reveals that the projected schedule is
fairly tight such that delays in authorizations would likely result
in a corresponding delay of the project completion date.

PAYMENT

OQur cost estimate for completing this assignment is submitted in a
separate sealed envelope as directed. The figures are based on
hourly rates and units costs extended according to the time expected

to perform the various services.

We understand that the project budget will be considered a firm
maximum price to be written into the contract. with this in mind,
Klohn Leonoff Yukon will neither carry out additional work nor

increase costs without prior authorizations.

KLOMN LEONOFF
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FIGURE 1 - PROJECT SCHEDULING

Week 1 2 3 4 5

Task Description

» 1) Office Studies XXX
b
il
2) Field Studies

- site reconnaissance XXXXX

- access clearing XXX
i - backhoe test pitting XXXXXXXX
r 3) Laboratory Testing XXXXXXX
.
F?
L 4) Data Processing -
‘ Report Preparation XXX XXXXXXXXXK
Eﬁ
ks

£ 3
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CLOSURE

It is possible that a potential borrow source type, for one or more
of the three materials sought, which is different from those
anticipated, may be identified. wWithin the confines of this
assignment, howeéver, it may not be possible to adequately evaluate
that potential. Should this occur, we will draw attention to it
(them) but would not attempt any evaluation without prior discussion

and authorization from Yukon Community and Transportation Services.

Thank you for considering Klohn Leonoff Yukon for this assignment.

We look forward to the opportunity of serving you.

Respectfully Submitted,

KLOHN LEONOFF YUKON LTD.

ROBERT T. TAPE, M.E., P.Eng.
Senior Geotechnical Engineer

RTT/ajs

KLOMN LEONOFF
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SYMBOLS AND TERMS - SOIL

CLASSIFICATION OF SOILS SAMPLING AND TESTING SYMBOLS
‘ - Group Graph } _¥Y__ Vater level in test hole
ﬁ MAJOR DIVISION SYMBOL | SYMBOL TYPICAL DESCRIPTION ® Moisture content
;
I I N . N NG e I .
g BOULDERS N/A D(D LARGER THAN 200 mm {8 in.) DIAMETER ( l:mc (”q:id"‘“"be"g Limits
ER /- ana:) limit)
~ -
E H COBBLES N/A A Q?< 75 TO 200 mm (3 to 8 in.) DIAMETER B Unconfined compressive strength by
o e spring calibrated pocket penetrometer
CLEAN bl WELL GRADED GRAVELS, GRAVEL AND SAND .
[ W By ¥ ) 1
" E £ - GRAVELS | 6 w K & MIXTURES, TRACE OR NO FINES 8 Bag sample (disturbed cuttings)
Friiadit c - e ra ] i sY Thin-wall shelby tube sample-
25% “Seo~+ GP SFO%ed  POORLY GRADED GRAVELS, AND GRAVEL-~ . .
oSt | E2ELE SSHOZS] SAND MIXTURES, TRACE OR NO FINES  PSY  Thin-wall piston sample
We s lhcll2™ : HW Heavy-wall tube sample
= el @ N : - -
se g ciES o ;5 smELS EH ::%R:';AVELS' GRAVEL-SAND-SILT SPT Standard Penetration Test
e 5~ b S FINES S50mm 0.D. sampler driven by 64 Kg
W'y slos et e hammer falling 0.76m. Samplier
2 g g 6 C CLAYEY GRAVELS, GRAVEL-SAND- T "
.9 g% CLAY MIXTURES driven 0.45m; blows for last .30m
8*° 23 used for comparisen
L'
- - CLEAN s W WELL GRADED SANDS, GRAVELLY SANDS,
= ¢ “ 2F SANDS TRACE OR NO FINES
c o - mn
- " O Cr~
f“: b § o245 5P POORLY GRADED SANDS, GRAVELLY SANDS, on
08 [BERYT TRACE OR NO FINES SOIL STRENGTH
- &N I N 1]
By Y@ >
! = PR SANDS S M SILTY SANDS, SAND-SILT MIXTURES POCKEZOZEL_‘?CEO:HEQ FOR
P LEgw WITH L
E- s FINES sC CLAYEY SANDS, SAND-CLAY MIXTURES nCoNTIRED comrmesstve
s LY W<50% | ML INORGANIC SILTS, VERY FINE SANDS, STRENGTH - kPa CONSISTENCY
i £ ggé .S. " ROCK FLOUR, SILTY OR CLAYEY FINE 75 Vers Soft
| - 5 =B e5c SANDS 25 - 50 Soft
£ 2 cmBo®d ' 50 = 100 Firm
z25-| 2 £25 W>50% | HH INORGANIC SILTS, MICACEOUS OR D!ATO- 156200 SCifF
sl P2 MACEQUS FINE SANDS OR SILTS . 300 = hoo Very SLTEF
r n ) > 400 Hard
‘ ws3E Ex, o W<50% | CL INORGANIC CLAYS OF LOW TO MEDIUM. . ar
; -_‘E""ﬂj‘_‘: g PLASTICITY, GRAVELLY, SANDY, OR SILTY STANDARD PERETRATION TEST
a >’§_§ ég:; g,’-:.‘u CLAYS, LEAN CLAYS FOR COHESIONLESS SOILS
o0 0« T - c
o g 9o ves CH INORGANIC CLAYS OF HIGH PLASTICITY
- Fwe 0 oA > 0k o ’ BLOWS / 30 cm DENSITY
| - Ssgf 28c22§ w30 FAT CLAYS .
| SEgT—=_eres 0 - 4 Very Loose
b t C* = & ;
Wwe—ape W<s0z | oL & ORGANIC SILTS AND ORGANIC SILTY ; - 10 Loose
c L ETERZ ;0. CLAYS OF LOW PLASTICITY : ;g - gg ged. Dense
= vRgEogd8ey i . i 2 ense
[ EcBFY Bz |wsor | oW kK ORGANIC CLAYS OF HIGH PLASTICITY ' > 50 Very Dense
HIGHLY ORGANIC SOILS PT PEAT AND OTHER HIGHLY ORGANIC SOILS
60 | l I l ‘ PROPORT IONS OF MINOR
i , CONSTITUENTS OF SOIL
: STRATA ARE DESCRIBED
Fﬁ‘ * PLASTICITY CHART P AS FOLLOWS:
L,ﬁ For classification of fine-grained and 35% - 50%
. solls and fine fraction of coarse- some “20% - 35%
grained soils. / dittle lg§ - ?gz
trace -
5 a0b— Atterberg Limits plotting in hatched i
% area are borderline classificatiens /
= requiring use of dual symbols.
=
T o
Tl B . .
ek : @ , P’
-
, 10 —
===y 77r7r77
A SERIIT,
. Vd . :
%% 0 20 30 ) 50 60 70 80 90 100

LIQUID LMt
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TEST HOLE LOG
jgj SAMPLE DATA ELEV COLLAR L'JNCONFI:JED C'OMPRESS'ION k?a
WEIGHT HAMMER 63.5 Kg 5 ‘ ELEY. GROUND .Fligg)\gN( ZE(L)AB éhg .U{Jg(())ﬂf.
| HEIGHT DROP 0_76 m g CO-ORD. LOCATION : PLLA&'I:'!C C'O:OTT :Y ILIO({
< ER] R e DESCRIPTION OF MATERIAL o o T 70 Team
(m) A58
COBBLES & GRAVEL
iﬂ - little sand ,
- ~ trace of boulders to 35 cm
il - trace of fines
= ! - angular
& - brown
L - damp
L
a 2
L4
M
L
] 3
s END OF PIT AT 3.0 m
L NOTES:
- No organic cover
L Not frozen
4
L
L c
— JOB No. PA 2290.01.01
| e PROJECT Dempster Highway
- - KLOHN LEONOFF LOCATION R 1370
_‘ CONSULTING ENGINEERS HOLE No. PA
2 DATE September 8/86PLATE

%K.L.C.-METRIC.



TEST HOLE LOG

UNCONFINED comPREssIGN kPa

1507 2bo" 3o 400

SAMPLE DATA ELEV COLLAR

B WEIGHT HAMMER 63.5 Kg 3 ELEV. GROUND ‘ @ FIELD VANE A LAB VANE BUNCONF.
]F : HEIGHT OROP 0. 76 m 3 CO~-ORD. LOCATION PLLA.&TT{C C'O?GTY :T tl&t{?
o o R O 1 DESCRIPTION OF MATERIAL Xmmmm T Qs R
£ 2:,. 3 '
(m) 3824 10.1 m  ORGANIC COVER 4

COBBLES & GRAVEL

- Tittle sand

- trace of boulders to 30 cm

- trace of fines

PR

£
g
A
|

\-

angular

L

L
¥

3

brown

damp

3
:
5z
| |

i

¥

N
i

END OF PIT AT 3.5 m

Notes:
M . Not frozen

- JOB No. PA_2290.01.01

[

PROJECT Dempster Highway

X CONSULTING ENGINEERS HOLE No. TPB

DATE September 8/86 PLATE

X.L.C.- METRIC. F-34



-

—
a8

3

ey
4

TEST HOLE LOG

SAMPLE DATA ELEV COLLAR UNCONFINED COMPRESSION kPa
t T ) § L \d
WEIGHT HAMMER 63.5 Kg 5' ELEV GROUND .FIEJ_ObVOANE 2§QAB é}?‘g .Lffng(o)ur.
HEIGHT DROP 0'76 m ;: CO-0RD. LOCATION P\I_AI&TT'C C%):‘ :T tl'Q“l.'l?
Depmi] 0.0 [oLom DESCRIPTION OF MATERIAL e T T e T T e o
(m) R PEAT-MOSS COVER
T ey 0.3 m - roots :
T: ——L-—1 - brown 4///
SILT & SAND
0.7 m - little organics
* -~ 4 to 30 mm thick ice lenses
at 0.6 m
]
GRAVEL
- some cobbles
- Yittle sand
- trace of fines
- occasional boulder < 30 cm
- brown
- ice inclusions
) END OF PIT AT 1.5 m
Notes:
. Frozen below 0.3 m
. Unable to dig below 1.5 m, hand
)
Jil
5

KLOHN LEONOFF

* CONSULTING

JOB No. PA 2290.01.01

PROJECT Dempster Highway

LocATIoN EB 140.7

ENGINEERS HOLE No. TPA

DATESeptember 8/86 PLATE

XK.L.C. - METRIC.

F-34



TEST HOLE LOG
SAMPLE DATA ELEV COLLAR UNCONFINED CcomPrEsSioN kPa
WEIGHT HAMMER 623.5 Kg g ELEV. GROUND QFIEJDb\?ANE 29(2‘8 é}?‘g .lj{"gg)ﬂf.

Fﬁ} HEIGHY DROP 0.76 m § CO~ORD. LOCATION PLLA“S“TTDC C'O:T; zT l&?
sl 2 ) R R DESCRIPTION OF MATERIAL R S

T8
" (m) e ORGANIC COVER

oy

= Sidas COBBLES & GRAVEL
E’a 50 - Tittle sand -
L 1 g - trace boulders £ 30 cm
- % ‘{;.} - trace fines

R g - angular
] PN v

11»1 ’:‘.
i : g
L. TR
- %
i o) - frozen below 2.0 m
m
L

- hard digging, refusal

i 3
I
kd END OF PIT AT 3.0 m
_ 4
il
s
- JOB No. PA 2290.01.01
L : PROJECT Dempster Highway
KLOHN LEONOFF LOCATION EB 140.7
= - > CONSULTING ENGINEERS HOLE No. PR
L ' DATE September 8/86 PLATE

K.i..C. - METRIC. F.34



TEST HOLE LOG
SAMPLE DATA ELEV COLLAR - UNCONFINED COMPRESSION kPa
- T Y Y \

WEIGHT HAMMER 63.5 Kg (_; ELEV. GROUND .nEl]DbVOANE ZEA)(BAB ERCE) .J{E:)(O)NF.
" HEIGHT OROP (76 m 3 | co-omro. LocaTiow PLASTIC raten loup
o ETE DESCRIPTION OF MATERIAL T e e 70 0%
i (m)
Eﬁ »GRAVEL

- some cobbles

& - little sand
LJ 1 - trace of boulders 25 cm
. - trace of fines
. - angular to sub-angular
L 1
M

2
L
m >
Lj END OF PIT AT 3.0 m
il NOTES:
L . Not frozen

4
7
&l
=
B
- JOB No. PA 2290,01,01
é PROJECT Dempster Highway

KLOHN LEONOFF LOCATION _EP 154.0
CONSULTING ENGINEERS HOLE No. TPA
DATE September 8/86PLATE

XK.L.C. - METRIC. F-34



TEST HOLE LOG

UNCONFINED COMPRESSION kPa

SAMPLE DATA ELEV COLLAR + r y Y T
Do 2bo’ w0 400
WEIGHT HAMMER 635 Xg ELEV. GROUND @ FIELD VANE A LAB VANE SIUNCONF.
HEIGHT DROP 0 76 m CO-ORD. LOCATION PLASTIC Jater  yioup
Depm] 0.0 Jocowy o, DESCRIPTION OF MATERIAL T T T T T T T e
(m)
1 GRAVEL & COBBLES
- little sand
- trace of boulders to 45 cm
- angular to subangular
— brown
- damp
2
3
END OF PIT AT 3.5 m
Note:
4 . Not frozen
JOB No. PA 2290.01.01
PROJECT Dempster Highway
KLOHN LEONOFF LOCATION EB 154.0
CONSULTING ENGINEERS HOLE No. TPB
DATE September 8/86 PLATE

K.L.C.-METRIC.

F-34




TEST HOLE LOG
LJ SAMPLE DATA ] ELEV.  COLLAR gNCONFl‘NED C;)MPRESS‘ION kPa
WEVIGHT HAMMER 63.5 Kg S ELEV GROUND QHEI}DbVOANE 2§(BA8 ER(E) .Lf{“(g(o)lf,
MEIGHT DROP . (.76 m % CO-ORD. LOCATION PLASTIC JATER {ou
T 23 (520 o DESCRIPTION OF MATERIAL K T T S T " e
(m).
GRAVEL & COBBLES
4 - little sand
- 1 - trace of boulders < 45 cm
- trace of fines
- angular to subangular
- brown
- damp
&
™ |3
ki
—END OF PIT AT 3.5™m
QJ Notes:
. Not frozen
— 4 . : . Pit walls sloughing
B
™
e
B
= JOB No. PA 2290.01.01
Gl PROJECT Dempster Highway
L
 KLOHN LEONOFE  [Tocarion ¢ 1o
CONSULTING ENGINEERS HOLE No. TPC
DATESeptember 8/86 PLATE

®x.L.C.- METRIC. F.-34
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TEST HOLE LOG

SAMPLE DATA ELEV COLLAR UNCONFI'NED C(‘)MPRESS‘ION ki:a
150" 2ba’ 300 400
WEIGHT HAMMER 63.5 K¢ s ELEV GROUND @ FIELD VANE A LAB VANE BUNCONF.
HEIGHT DROP 0_76 m :; CO-0ORD. LOCATION PlLA'&YY!C C%:(TT :T tl&(:?
oerm] 0.2 [ 2004 o DESCRIPTION OF MATERIAL e e
(m)
GRAVEL & SAND
- trace of fines
- trace of cobbles
1 - shales
- angular
- black
1
~ frozen below 1.5 m
5 - hard digging below 2.0 m, refudal
END OF PIT AT 2.0 m
3
il
JOB No. PA 2290.01.01
o PROJECT Dempster Highway
=z~ KLOHN LEONOFF LOCATION _EB 176.0_(g)
= CONSULTING ENGINEERS HOLE No. TPA
DATE September 7/86PLATE

K.L.C.~ METRNIC.

F-34



¥
TEST HOLE LOG
SAMPLE DATA ELEV COLLAR UNCONFINED COMPRESSION kPa
WEIGHT HAMMER 63.5 K¢ 3 ELEV GROUND .FIEJDbVQNE Zé(glﬂ é?ig 'lffus:)glﬂ
MEIGKT DROP .76 m %’_’ CO-O0RD. LOCATION PLASTIC JateR poup
] 8 [ e DESCRIPTION OF MATERIAL e T T T T 50 e
(m)
GRAVEL & SAND
- trace of fines
= - trace of cobbles
i ] - shales
- angular
Fj - black
L 1 1 m
BEDROCK
7 - platy shale
Ly - angular
- brown
R 2
£ 3
o " END OF PIT AT 3.0m
—
b
L]
ksl
— JOB No. PA 2290.01.01
L; o PROJECT Dempster Highway
= KLOHN LEONOFF LOCATION EB 176.0 (R)
—  CONSULTING ENGINEERS FOLE No. TPB
L‘ DATE September 7/86PLATE

X.L.C. - METR{C. F-34



TEST HOLE LOG

SAMPLE DATA ELEV COLLAR l;JNCONFI:JED C(')MPRESSIION k*‘)—a
WEIGHT HAMMER 63.5 Kg (-), ELEV GROUND 'FIEJDbVClNE ZbA(JAB éiong .‘jl“gg)“[
HEIGHY OROP 0 . 76 m 2 CO-0RD. LOCATION PLLA&TT!C C'O:(Tf :1 lcl.O“({P
gl op [22 wo. DESCRIPTION OF MATERIAL I

(m) S PEAT-MOSS COVER
ViR - fiberous
T
;3?@ 0.4 m
% CLAY
1 .//// - some silt
- little fibrous organics
- frozen
;;jj -2 m to 50 mm ice lenses
2 %
END OF PIT AT 2.0 m
Notes:
. Very hard and icey at 2 m
. Refusal at 2 m
. No gravel
3
4
JOB No. PA 2290.01.01
PROJECT Dempster Highway
KLOHN LEONOFF LOCATION EB 176.0 (R)
CONSULTING ENGINEERS HOLE No. TPC
DATE September 7/86PLATE

K.L.C.-METRIC,

F-34




TEST KOLE LOG
SAMPLE DATA ELEV COLLAR UNCONFINED COMPRESSION kPa
1 ] A 4 Y T S
WEIGHY HAMMER 63.5 Kg s ELEV GROUND OFIEJDbVQNE 2§(3AB éRg .UZEQQHF.
MEIGHT DROP 0'76 m § CO~-0ORD. LOCATION PLLAIQSHTT'C C%:A’ :Y tlg:.‘)?
ceeml 2.2 [oros o DESCRIPTION OF MATERIAL e T T T T T
= (m) PEAT-MOSS COVER
kJ - fiberous
1
CLAY
- some silt
- some peat
o - occasional visible horizontal
P jce lenses 5 to 40 mm thick
L ~ brown
i 2
L
i 3
i END OF PIT AT 3.0 m
7
G
Notes:
u ~. Very hard ripping at 3 m
| . No gravel
. 4
=
L
M=
b
r JOB No. PA 2290.01.01
L PROJECT Dempster Highway
7= KLOHN LEONOFE  [ociroy w10 (o
- Iaetm CONSULTING ENGINEE
o 4 HOLE No. TPD
L DATESeptember 7/86 PLATE

XK.L.C. -~ METRIC. F-34
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TEST HOLE LOG

SAMPLE DATA ELEV. COLLAR UNCONFINED COMPRESSION kPa
L Ll A ] A \l
WEIGHT HAMMER 63.5 Kg _OJ ELEV. GROUND .FI(EDB\EZNE ZQQAB éRg .tf{“ggnf.
HEIGHT DROP 0_76 m g CO-0RD. LOCATION PLLA&TTlc C'O:J; :T QLI‘O“(.'I
——f&T %-g_ —E—"w“: NO. DESCRIPTION OF MATERIAL o T :,"",'O" ",'o",b
(m) S PEAT
A - roots
A 0.4 m - fiberous
1
1
GRAVEL
- some sand
— trace of cobbles
— trace of boulders
2 -~ trace of fines
- black
- wet to saturated
3
END OF PIT AT 3.5 m
4 Note:
. Not frozen
JOB No. PA 2290.01.01
KLOHN LEONOFF PROJECT Dempster Highway
N LOCATION EB 176.6 (a)
CONSULTING ENGINEERS HOLE No. TPA
DATE September 8/86pLATE

XK.L.C. - METRIC,

F-34




TEST HOLE LOG
E SAMPLE DATA ELEV COLLAR UNCONFINED COMPRESSION kPa
- 1007 2bo” 00" 400
WEIGHT HAMMER 631.5 Kg s ELEV GROUND @ FIELD VANE A LAB VANE SUNCONF.

& HEIGHT DROP 0 76 m 3 [ co-omo. Location PLASTIC JaTER v
S RS [ e DESCRIPTION OF MATERIAL I
(m)
w e PEAT

5 - roots
! STy, - fiberous
i R - silty sand

o - brown and black
F o
& 1 2 7.",
L

o
?ﬁ 3 1,6 m
R
f i
b
"
- GRAVEL
- 3 - some sand
P - trace of cobbles
< - trace of boulders

- trace of fines

Tﬁ - black
€.
B
kg
{20 4
L
L e
- END OF PIT AT 4.6 m
L 5 Note: .Not frozen
- JOB No. PA 2290.01.01
L S PROJECT Dempster Highway
< ‘ KLOHN LEONOFF LOCATION EB 176.6 (A)
‘r* * CONSULTING ENGINEERS HOLE No. TPB
e o DATE September 8/86 PLATE

X.L.C.~ METRIC. E.24
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TEST HOLE LOG
LJ SAMPLE DATA ELEV COLLAR UNCONFINED COMPRESSION kPa
‘ o 2bo" 200" 400
- WEIGHT HAMMER 63.5 Kg| J | ELEV GROUND @ FIELD VANE ALAB VANE SUNCONF.
E;—_i HEIGHT DROP 0.76 m % CO~ORD. LOCATION PLL‘&T‘}C C'O:‘TT :T E.O“({P
e i R DESCRIPTION OF MATERIAL T T ST T e T e,
(m) PEAT
i - fiberous
# 3 ; 0.5m - frozen below 0.5 m
I a2
[ 1A
)
0% :
’///
& W
. WA
- L i
My
% /,4
ety SILT & CLAY
::/:/: - trace of fiberous organics
- /:/:, - frozen, visible ice
o MU
L /:/:/
///‘
| i’/’//
P s
N
,////
r N ///ﬂ
: s
] /////,
!
) elef
Ld END OF PIT AT 2.6 m
~ |
el
G
e 4
i
&
= JOB No. PA 2290.01.01
il PROJECT Dempster Highway
- KLOHN LEONOFF LOCATION _£B 177.1_(A-R)
ﬂ G = CONSULTING ENGINEERS HOLE No. TPA
b DATE September 7/8PLATE

XK.L.C. - METHN(C.
F.R4



TEST HOLE LOG

UNCONFINED COMPRESSION kPa

SAMPLE DATA ELEV COLLAR
A ¥ A i A Y
wtrons wamn o35 wa| 4 | Eiev omowo oD 200 300" do0
HEIGHY DROP OZ6 m ; CO~ORD. LOCATION PLLA..S“TTIC c‘:)fr :7 tl&t.ll?
pePml 0.0 ..B_fw*: NO. DESCRIPTION OF MATERIAL T T e 10 0%
(m) e PEAT & FIBEROUS ORGANICS
s 0,5 m
" v‘
1 .
’
: SILT & CLAY
: - trace of fiberous organics
] - frozen below 0.5 m
! - 30 cm ice lenses at 1.5 m
v
2 :
.
END OF PIT AT 2.6 m
4

HOLE No.

JOB No. PA 2290.01.01
PROJECT Dempster Highway
KLOHN LEONOFF LOCATION __EB 177. (A-R)
¥ CONSULTING ENGINEERS TPB

DATE September 7/86 PLATE

X.L.C.- METRIC.

.24
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TEST KOLE LOG

SAMPLE DATA ELEV COLLAR UNCONFINED COMPRESSION kPa
-T Y Y T \
150 2bo’ 300 400
WEIGHT HAMMER 63.5 Ko} ELEV GROUND @ FIELD VAKE A LAB VANE SUMNCONF,
HEIGHT DRVOP” 0.76 m i CO~0ORD. LOCATION PLLA.&TY'C C'O:(];' :T tIIO“l:P
o] 25 [42 wo. DESCRIPTION OF MATERIAL e T e T 70 o
(m)
1
GRAVEL
- little sand
1 - trace of cobbles
- rounded
- dark grey
2 v
3
END OF PIT AT 3.0 m
Note:
. Not frozen
. Water level at 2.0 m
4
JOB No. PA 2290,01,01
PROJECT Dempster Highway
. KLOHN LEONOFF LOCATION __EB 194.8
CONSULTING ENGINEERS HOLE No. TPA
DATE September 7/86PLATE

W.L.C.- METRIC.

F-34




(3

{,_

3

T
L

B

£

s B

4
|

r
L

= T
J L i

DS

S N N N N < R A R

0

TEST HOLE LOG

SAMPLE DATA ELEV COLLAR UNCONFINED COMPRESSION kPa
wtron wammen 35 xa| 4 [ Euev aowo oo 2hol 300 400
HEIGHY DROP 0.76 m ; CO~0ORD. LOCATION PLLAISITT.C C'O:d; :T I%P
xEM o2 —B—f“ﬁ NO. DESCRIPTION OF MATERIAL e T T T T 70 Teo
(m)

1
1 GRAVEL
- some sand
- trace of cobbles
- occasional boulders
~ rounded
~ dark grey
2
3
END OF PIT AT 3.0 m
Notes:
. Water level at 2.3 m
. Not frozen
4
JOB No. PA 2290.01.01
PROJECT Dempster Highway
W LOCATION EB 194.8
2 CONSULTING ENGINEERS HOLE No. TPB
DATE September 7/86 PLATE

X.L.C.-METRIC.

F-34
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TEST HOLE LOG

SAMPLE DATA

ELEV COLLAR

ELEY GROUND

UNCONFINED compression kPa

1507 2b0" w0 400

wE}GHY HAMMER 63.5 Kg 3 @ FIELD VANE A LAB VANE HUNCONF.
HEIGHT DROP 0'76 m ;_ CO~-0RD. LOCATION H_L_A&TY.C CWO:ITY :T tl’outf
—ffg: %%_ T?Lown? NO. DESCRIPTION OF MATERIAL o T e o " 70 "';o"%
(m) PEAT
- roots, fiberous
gy - trace of silts and sands
¥0.4 m
1 GRAVEL
- some sand
1 — trace of cobbles
— occasional boulder to 30 cm
- rounded
- dark grey to black
2
- frozen below 2.7 m
- no visible dice .
3
END OF PIT AT 3.0 m
Note:
. Water level at 2.6 m
4

JOB No. PA 2290.01.01
= PROJECT Dempster Highway
KLDHN LEONDFF LOCATION EB 197.7
= CONSULTING ENGINEERS HOLE No. TPA

DATE September 7/86 PLATE

X.L.C. - METRIC.

F-34




TEST HOLE LOG
SAMPLE DATA ELEV COLLAR UNCONFINED COMPRESSION kPa
) 4 v A § T \d
_ WEIGHT HAMMER 63.5 Ko ELEV GROUND onslobgmc Zé(gw égg -:{“99”_
i: HEIGHY ODROP 0“.76 m % CO-ORD. LOCATION PtLAnS‘TTOC CWO:J;E:T ng“(:P
el 283 1550 No- _ DESCRIPTION OF MATERIAL X T O T T T

2 (m) s 0.15 m ORGANICS :
L} - some sand and silt

- roots, fiberous
& - brown
L
b 1 GRAVEL
- - some sand
{ - trace of cobbles
L= 1 — occasional boulders to 30 cm

- trace of fines
m” - rounded
e - dark grey to black
.
: .2

A4
L
m
[
?j 3
END OF PIT AT 3.0 m

- Notes:
- . Water level at 2.2 m
| . Not frozen
. 4
) JOB No. PA 2290.01.01
6 PROJECT Dempster Highway
. KLOHN LEONOFF  [ocarion o 1077
1; CONSULTING ENGINEERS HOLE No. TPB
b DATE September 7/86 PLATE

XK.L.C. - METR|C. F.24
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TEST HOLE LOG

SAMPLE DAYA ELEV COLLAR UNCONFINED COMPRESSION kPa
100" 2bo’ 2o’ 4oo
WEIGHT HAMMER 63.5 Kg 6 ELEV GROUND @ FIELD VANE A LAB VANE SUNCONF.
HEIGKT OROP 0 76 m 3 [ co-oro. LocaTioN PLASTIC JaTeER pioup
ePm] 0.0 Tovomy DESCRIPTION OF MATERIAL T e T T T 0 o
(m) o ORGANICS
1 0.2 m - roots, fiberous
< I - brown 4///
1
GRAVEL
- some sand
~ trace of cobbles
- trace of fines
- occasional boulders to 25 cm
— rounded
- dark grey to black
2
Ay
- frozen below 2.7 m
- no visible ice
3
END OF PIT AT 3.0 m
Note:
. Water level at 2.7 m
4
JOB No. PA 2290.01.01
PROJECT Dempster Highway

=%~ KLOHN LEONOFF LOCATION EB 197.7

7 = CONSULTING ENGINEERS HOLE No. TPC

DATE September 7/86 PLATE

K.L.C.~ METRIC. F.24



TEST HOLE LOG

SAMPLE DATA ELEV COLLAR UNCONFINED COMPRESSION kPa
T Y Y T
WEIGHT HAMMER 63.5 Kg S ELEY GROUND .FIEJDb\?ANE ZQQAB é}?‘g .Lffﬂ(ggﬂf,
HEIGHT DROP () 76 m 3 | co-ORD. LOCATION PLASTIC Jarer toup
] 28 [0 wo. DESCRIPTION OF MATERIAL o e s 70 0%
(m) e ORGANICS
e - peaty, roots
Bk - some silt and sand
%QA - brown
h - frozen below 1.0 m
1 1.0 m
GRAVEL
- some sand
- trace of fines
- rounded
2 - dark grey to black
- visible ice lenses <25 mm
-~ idce inclusions at 2.0 m
END OF PIT AT 2.5 m
3
4
JOB No. PA 2290.01.01
KLOHN LEONOEFF PROJECT Dempster Highway
: = LOCATION EB_197.7
7 S5= CONSULTING ENGINEERS “OLE No. 0
DATE September 7/86 PLATE

K.L.C.~ METRIC.

F.34




TEST HOLE LOG
SAMPLE DATA ELEV COLLAR UNCONFINED CcOMPRESSion kPa
} 4 v A1 L4 \J
WEIGHT HAMMER 63.5 Ko 3 ELEV GROUND .HEJDb\QANE 2§(8AB éhg .tj{N(C)g)NF
& HEIGHT DROP () 76 1 2 CO-ORD. LOCATION PLASTIC JATER pieup
R [ o DESCRIPTION OF MATERIAL e TS T T eom
(m) i ORGANIC
- Ry 0.2 m - some silt and sand
- roots, fiberous ,//
Lo
Fﬁ
L 1 GRAVEL
, - some sand
gﬁ 1 - trace of cobbles
i - trace of fines
~ rounded
£ - dark grey to black
- 5
o F!_
:{'*‘.
Ly
- 3
i
el END OF PIT AT 3.0 m
L
Notes:
— . Water level at 2.6 m
» . Not frozen
&l
4
el
Ll
~
k4
2 JOB No. PA 2290.01.01
| PROJECT Dempster Highway
= - KLOHN LEONOFF LOCATION ___EB 197.7
- : CONSULTING ENGINEERS HOLE No. TPE
L) DATESeptember 7/86 PLATE

K.L.C. - METRIC. F.R4



TEST HOLE LOG

3

3

TR

E

e

SAMPLE DATA ELEV. COLLAR UNCONFINED COMPRESSION kPa
"150 2bo’ 300 400
WEIGHT HAMMER 63.5 Kg 6' ELEV. GROUND @ FIELD VANE A LAB VANE NUNCONF.
HEIGHT DROP (0 76 m 3 [ co-omo. Location PLASTIC Jater Ly
Evl T8 o] o DESCRIPTION OF MATERIAL R S N
(m)
1
2 - generally 0.0 to 0.75 m
of gravel fill overlying
organic waste pile
- roots, peat
3
4

JOB No. PA 2290.01.01

PROJECT Dempster Highway

. KLOHN LEONOFF LOCATION _EB 211.0

NLUNIW LEUVINUITT
CONSULTING ENGINEERS HOLE No.  Test Pits A-D (R)

DATE September 7/86PLATE

X.L.C. - METRIC. F.R4




TEST HOLE LOG
ﬁ SAMPLE DATA ELEV COLLAR UNCONFINED COMPRESSIGN kPa
L T T \ Y \
v e v we| 4 | e oo ore 00, 200, 300 400

& HEIGHT DROP 0 76 m 3 [ co-oro tocariow PLASTIC waTER oy
L erm] 0.2 12004 o DESCRIPTION OF MATERIAL o T T e T eo%
- (m) oo PEAT
L R - fiberous, roots

'f}ﬁf - moss cover
w7 LSS ~ brown
L Fele - saturated at 1 m

L
& HEL
e ] 2 1.0

i ORGANICS

Socs - some silt and sand
- #’fﬁ- - roots, fiberous
i A e - brown
e f*ﬁ'; - frozen, no visible ice

L
) ﬁ%
I )
. o
“(r—.‘; 3 ;.—‘, x
e END OF PIT AT 3.0 m
™
L

Note:
- . Hard digging below 2.0 m
L
4

z
ks
M
Lo
— JOB No. PA 2290.01.01
5 T PROJECT Dempster Highway
: . KLOHN LEONOFF  [{ocion o210 (@
r * CONSULTING ENGINEERS HOLE No. TPE
b ' DATE September 7/86PLATE

XK.L.C. - METRIC. | =NV
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TEST HOLE LOG

SAMPLE DATA ELEV COLLAR UNCONFINED COMPRESSION kPa
T T T ¥ Y
weiont wawwen o35 x| 4 | eiev amowd onel0 2000 00" 400
HEIGHT DROP O 76 m § €O~ORD. LOCATION PLASTIC JaTER Ioup
ceem] 0.0 200 o DESCRIPTION OF MATERIAL e T TS T T T e
(m) s PEAT
b - fiberous
VIS - roots, moss cover
%gfs ~ saturated at 1 m
AT -~ brown
e - frozen below 1.0 m
2 ?)ix'
FPesh
1 "‘7’* 1.0 m
;#?k ORGANICS
B - some silt and sand
faeg - roots, fiberous
s - brown
'iéf' - frozen, no visible ice
) 4‘ _.“"",
PRen
e
3
END OF PIT AT 3.0 m
Note:
. Hard digging below 2.0 m
4

KLOHN LEONOFF

= CONSULTING ENGINEERS

JOB No. PA 2290.01.01
PROJECT Dempster Highway
LOCATION  EB 211.0 (R)
HOLE No. TPF

DATE September 7/86 PLATE

K.L.C. - METRIC.

F.t4
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TEST HOLE LOG

SAMPLE DATA ELEV COLLAR UNCONFINED COMPRESSION kPa
T L 1 § T A\
WEIGHT HAMMER 635 Ko 3 ELEV. GROUND .nﬂ}ob‘gnc ZbA(EAB \:ISR(E) .UZIN(()ZQNF.
HEIGHT DROP () 76 m g CO-ORD. LOCATION PLASTIC MATER Ioup
] 2 [ wo. DESCRIPTION OF MATERIAL T8 T T T e e
A By
(m) -.i%? PEAT
”&;fi - fiberous, roots
T - brown
et
e 0.5 m
GRAVEL
1 - some sand
- trace of cobbles
- trace of fines
1 — rounded
- dark grey
- frozen below 1.2 m
- visible ice Tenses <25 mm thick
2
END OF PIT AT 2.5 m
3
Note:
. Very hard digging below 1.2 m
4

2 KLOHN LEONOFF o CATION

> CONSULTING ENGINEERS

JOB No. PA 2290.01.01

PROJECT Dempster Highway
EB 225,6

HOLE No. TPA

DATESeptember 7/86 PLATE

K.L.C. - METRIC.

[ = ¥ ]




TEST HOLE LOG

SAMPLE DATA ELEV COLLAR UNCONFINED COMPRESSION kPa
"o 2ba” 3o 4o
WEIGHT HAMMER 63.5 Kgf ELEV. GROUND @ FIELD VANE A LAS VANE WUNCONF.
HEIGHT DROPHVO.76 m ai: CO~-0RD. LOCATION PILA'&T;C C%:d‘; :T tl‘out{
CTa) O CTCT RN DESCRIPTION OF MATERIAL i T
(m) S PEAT & ORGANIC SILTS
- little sand
o
2 0.4 m — brown
AT - roots
. GRAVEL
- little sand
- trace of fines
1 - rounded
- dark grey to black
- frozen below 1.3 m
- visible ice lenses £ 25 mm thick
2
END OF PIT AT 2.2 m
Notes:
. Water seepage at 1.3 m
3 . Hard digging below 1.3 m
. Refused at 2.2 m
4

JOB No. PA 2290.01.01

PROJECT Dempster Highway

KLOHN LEONOFF LOCATION _ EB 225.6

" CONSULTING ENGINEERS HOLE No. TPB

DATE September 7/86PLATE

K.L.C. - MEVRIC.

F-34
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TEST HOLE LOG
SAMPLE DATA ELEV. COLLAR UNCONFINED COMPRESSION kPa
“Tbo " 2ba’ o’ 4oo
WEIGHY HAMMER 63.5 Kg E; ELEV. GROUND @ FIELD VANE A LAB VANE BUNCONF.
F_? HEIGHT DROP 0.76 m 2 CO-ORD. LOCATION PLASTIC JATER Ioup
o EEEBEE ] DESCRIPTION OF MATERIAL e A
(m) ~ PEAT & ORGANIC SILTS
PR - Tittle sand
ey - roots
B 0.5 m — brown
g GRAVEL
L] 1 - some sand
e - trace of cobbles
i - trace of fines
fj 1 - rounded
b - occasional boulder
- dark grey
Y — frozen below 1.2 m
LJ — jce inclusions and «£.25 mm
thick lenses
2
- END OF PIT AT 2.0 m
Lo Notes:
- . Hard digging below 1.2 m
| . Refusal at 2.0 m
‘L“_,;’i
B
ii;_‘_j
L
. 4
i
— JOB No. PA 2290.01.01
L. SN PROJECT Dempster Highway
- 2 KLOHN LEONOFF LOCATION _EB 225.6
£ = CONSULTING ENGINEERS HOLE No. TPC
é} DATE September 7/86 PLATE

X.L.C. - METRIC. a4
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TEST HOLE LOG

SAMPLE DATA ELEV COLLAR UNCONFINED COMPRESSION kPa
j T i § L | 4
weronT wawnen 635 xe| 4 | fiev cnoww o0 200 300" 400
HEIGHT DROP (0 76 m =; CO-ORD. LOCATION PLASTIC JaTER paup
o] 22 |22 wo. DESCRIPTION OF MATERIAL e T S T T T e
(m) ORGANICS
- 0.5 cm thick
- roots, grass
~ brown
GRAVEL
1 - some sand
- trace of fines
1 - rounded
~ dark grey to black
- 15 cm thick Tlens of organic peaf
(2 m long) on one wall at 1 m
Vi
AA
3

END OF PIT AT 3.0 m

Note:
. Water level at 2.4 m
. Not frozen

KLOHN LEONOFF LOCATION

* CONSULTING ENGINEERS

JOB No. PA 2290.01.01

PROJECT Dempster Highway
EB 238.72

HOLE No. TPA

DATE September 7/86 PLATE

K.L.C.-METRIC.

F.R4




i ‘
s TEST HOLE LOG
SAMPLE DATA ELEV. COLLAR | UNCONFI'NED COMPRESSIGN kF"a
“T1do " 2bo’ 300 400
WEIGHT HAMMER 63.5 Kg _°.| ELEV. GROUND @ FIELD VANE A LAB VANE BUNCONF.
B THEIGHT DROP (76 m 3 CO~ORD. LOCATION : PLASTIC SATER, Houp
LTS el DESCRIPTION OF MATERIAL T T T T 7o eot
(m) 52 ORGANICS
- 15 cm
- grass, roots, brown
%ﬁ
L
M
e 1
GRAVEL
- some sand
1 ~ trace of fines
- rounded
= - dark grey to black
) 2
v
I
L
- 3
|
s END OF PIT AT 3.0 m
rﬁ,
ba
Notes:
= . Water level at 2.4 m
;j . Not frozen
4
M
-
— JOB No. PA 2290.01.01
; PROJECT Dempster Highway
“ > KLOHN LEONOFF LOCATION _EB 238.2
- CONSULTING ENGINEERS HOLE No. TPB
L} DATESeptember 7/86 PLATE

K.L.C. - METRIC. F-34
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TEST HOLE LOG

SAMPLE DATA ELEV. COLLAR UNCONFINED COMPRESSION kPa
v Ll A T Y
WEIGHT WAMMER 63.5 Kg| 4 | ELEV. GROUND onclob\gue 29(2“ 3:94(:) mf{us:)gur.
HEIGHT OROP () 76 m ; CO-ORD. LOCATION PLASTIC MATER Lioup
- --B-:m‘: NO. DESCRIPTION OF MATERIAL P ";o"%
(m) Ty ORGANIC
e - some peat & roots
ks 0.4 m - brown
1
GRAVEL
- some sand
- trace of fines
- trace of cobbles
- rounded
2 - dark grey to black
3
END OF PIT AT 3.0 m
Notes:
. Water level at 2.2 m
. Not frozen
4

JOB No.

PA 2290.01.01

PROJECT

Dempster Highway

2 KLOHN LEONOFF —CAT.ON

EB 238.2

CONSULTING ENGINEERS HOLE No.

TPC

DATE September 7/8@LATE

XK.L.C. - METRI|C.

F-34




[ .
N TEST HOLE LOG
{Fﬂ SAMPLE DATA ELEV. COLLAR UNCONFINED COMPRESSION kPa
L T T Y Y T

WEIGHY HAMMER 63.5 Kg E)‘ ELEV. GROUND .nEJDbVOANE Zé(L)AB ER(E) .Udﬂg(ojﬂﬁ
F‘}} HEIGHT DROP 0.26 m g_ CO~0RD. LOCATION PLLADSHTT'C C'Oe}; :T Sdz{?
o K i DESCRIPTION OF MATERIAL " e TS T T " e
(m) *33: ORGANICS
3 o, - some peat, roots, brush

bR - brown
seinst 0.5 m

1
@l
e 1
7 GRAVEL
L; - some sand

- trace of fines
. - rounded
1; 2 - dark grey to black
[
{'”W
o
i 3
“ END OF PIT AT 3.0 m
M
L Notes:
. Water level at 2.7 m
: . Not frozen
o 4
L
L
=
b
JOB No. PA 2290,01,01
N LEONOFF PROJECT Dempster Highway
. KLOH r LOCATION __EB 238.2

TN CONSULTING ENGINEERS HOLE No. TPD
3 DATE September 7/86 PLATE

x.L.C.- METRIC. F-34
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APPENDIX III

Grain Size Curves

KLOHN LEONOFF
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SITE RF 160.0

Rock Description

Limestone

- white to pale grey

medium/coarse grained crystalline limestone
- slightly weathered

- strong

- medium to thickly bedded

- point load index strength 11 mPa

Major Discontinuities

Dip Angle Dip Direction*
380 g4ge
650 096°
5319 200°

* gll dip directions presented in this report are referenced to

magnetic nortn.

KLOHN LEONOFF



Rock

SITE RF 194.9

Description

Limestone

dark grey
carbonaceous

fine grained
strong

slightly weathered

recrystallization on joint surfaces
medium to thickly bedded

point load index strength 7 mPa

Major Discontinuities

Dip Angle
529

8509

Dip Direction
040°
080°

KLOHN LEONOFF



SITE RF 196.1

Rock Description

Limestone

- dark grey

- carbonaceous

- fine grained

- strong

- slightly weathered

- medium to thickly bedded

- point load index strength 11 mPa

Major Discontinuities

Dip Angle Dip Direction
85° 340°
85° 250°

60° 2559

KLOHN LEONOFF



SITE RF 205.0 (A)

Rock Description

Limestone
- dark grey

- carbonaceous

- fine grained

- strong

- slightly weathered
- thickly bedded

- point load index strength 8 mPa

Major Discontinuities

Dip Angle Dip Direction
750 290°
60° 200°
10° 030°
90° 230°
60° 120°

759 080°

KLOHN LEONOFF



SITE RF 210.8

Rock Description

Upper Formation
Limestone

- dark grey

- carbonaceous

- fine grained

- surface staining

- strong

- moderately weathered

- thinly bedded

- point load index 11 mPa

Lower Formation

Limestone

Major Discontinuities

Dip Angle
309
758
60°

dark grey

carbonaceous

fine grained

strong

slightly weathered
medium to thickly bedded
point load index 11 mPa

Dip Direction

010°
300°
200°

KLOHN LEONOFF
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Rock

SITE RF 216.3

Description

Limestone

- dark grey

- carbonaceous
- fine grained

- strong

- slightly weathered

- thickly bedded

- point load index strength 10 mPa

Major Discontinuities

Dip Angle

85°
20°
850
75
80°

Dip Direction

030°
310°
0450
110°
240°

KLOHN LEONOFF
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EMBANKMENT BORROW EB 137.9

Service Location: Km 139.0 to 147.4 (jointly with EB 140.6)
Volume Required: 14,000 m’ (jointly with EB 140.6)

Volume Available: 15,000 m’

Surface Area: 5,000 m*

Depth of Extraction: 3 m (average)

Stripping Required: 0.1 m (average)

HIGHWAY

DEMPSTER

= AS A MUTUAL PROTECTION TO QUR CLIENT THE PUBLIC AND OURSELVES ALL REPORTS AND DRAWINGS ARE SUBMITTED

PUBLICATION OF DATA STATEMENTS, CONCLUSIONS OR ABSTRACTS FROM OR AEGARDING QUR REPORITS AND DRAWINGS

FOR THE CONFINENTIAL INFORMATION OF OUR CLIENT FOR A SPECHEIC PRQJECT AND AUTHORIZATION FOR USE AND/OR

6ORAESERVED PENDING OUR WRITTEN APPROVAL SCALE

FKM 138

3m HIGH FACE WITH
SOME PREVIOUS
BORROW ACTIVITY

NTS

PROJECT

AZ2 KLOHN LEONOFF [ lerester Hishuoy

CONSULTING ENGINEERS

Embankment Borrow Site
Sketch Plan

-

CULHENT!
fiv Yukon Territorial Government Agsgﬁo15/86 PA 2290

1~

DATE OF IssUE PROJECT No.

OWG MNa

A-2290.01

AEY

z




£ 3

EMBANKMENT BORROW EB 140.6

Service Location: Km 139.0 to 147.4 (jointly with EB 137.4)

Volume Required: 14,000 m’ (jointly with EB 137.9)

Volume Available: 7,200 m* (possibly much more available if thawed)
Surface Area: 2,400 m’

Stripping Required: 0.2 m in vicinity of TPB and 0.3 m nearer to TPA

Note: Excavation of frozen material at
depth may be difficult unless some

thawing allowed.

i
ki e
2
p o
m e
L T
it
AREA OF SLIGHTLY 5-7m HIGH SLOPE
r LESS COVER AND
! DEEPER PERMAFROST
— o
(V9]
; —
) [72)
~/,_[ %
- MINOR PREVIOUS z
L BORROW ACTIVITY o
W”V
L W
M A
r—
L KM 140
Gy 3l
r
J; f
E&J} AS A MUTUAL PROTECTION TO OUR CLIENT THE PUBLIC AND QURSELVES ALL REPORTS AND ORAWINGS ARE SUBMITTED:
FOR THE CONFIDENTIAL INFORMATION OF OUR CLIENT FOR A SPECIFIC PROJECT AND AUTHQRIZATION FOH USE AND 0OA
PUBLICATION OF DATA STATEMENTS CONCLUSIONS OR ABSTRACTS § ROM OR REGARDING QUR REPOR TS AND DRAWINGS SCALE NTS
R 1S RESERVED PENDING QDUR WRITTEN APPROV AL
| _ PROJECT .
‘| 4= KLOHN LEONOFF Dempster Highuey
K TITLE .
: Embankment Borrow Site
rm ENGINEERS
J CONSULTING Sketch Plan
. DATE OF ISSUE PROJIECT No OWG Mo ALY
sl ST Oct. 15/86
L Yukon Territorial Government APPROVED PA 2290 A -2290.02
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ga EMBANKMENT BORROW EB 154.0

.| Service Location: 170.0 to 170.4
Volume Required: 2,700 m’

Fﬁ Volume Available: 12,000 m (p1us)

| Surface Area: 3,500 m

[~ Depth of Extraction:

%ﬂ Stripping Required: nil

" Note: An alternate emankment borrow
kg site at Km 160.0 is closer to
the segment at highway needing
repair and therefore may be
preferred.

3t 3
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EDGE(DFVEGETATEQ<

3todm (average |

i SURFACE
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‘L;_,J AS A MUTUAL PROTECTION TO QUR CLIENT THE PUBLIC AND DUHSELVES als REPORTS AND DR AWINGS ARE SUBMITTED

FOR THE CONFIDENTIAL INFORMATION OF OUR CLIENT FOR A SPECIFIC PROJECT AND AUTHORIZATION FOR USE AND-OR
PUBLICATION OF DATA STATEMENTS CONCLUSIONS OR ARSTRACTS FROM OR REGARDING OUR REPORTS AND DRAWINGS

(\~-“‘_“_§x,_~' >EDGE(DFVEGETATED
pa’ : SURFACE

71 IS RESERVED PENDING OUR WRITTEN APPROV AL SCALE NTS
; { . PROJECT .
G Dempster Highway

KLOHN LEONOFF
r CONSULTING ENGINEERS Embankment Borrow Site
& Sketch Plan
4§ CL T DATE OF ISSUE PROIECY Mo DWG. No REY
2 Oct. 15/86 |

APPROVYED

Yukon Territorial Government

PA 2290 A-2290.03
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AS A MUTUAL PROTECTION TO OQUR CLIENT FHE PUBLIC AND QUARSELVES ALL R
FOR THE CONFIDENTIAL INFORMATION OF QURA CLIENT £O
PUBLICATION OF DATA STATEMENTS CONCLY

EMBANKMENT BORROW EB 176.6

REJECTED

Note: -Existing developed area
is reserved for highway
surfacing.

-Potential extended area
contains unsatisfactory
materials.
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EXISTING ACTIVE BORROW AREA
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EPORTS AND DRAWINGS ARE SUBMITTED
R A SPECIFIC PROJECT AND AUTHRORIZATION FOR USE ANDOR
SIONS OR ARSTRACTS FAOM OR REGARDING QUAR REPOATS AND DHAWINGS

HIGHWAY

DEMPSTER

SCALE

F—KN\\76

NTS

&3> KLOHN LEONOFF

CONSULTING ENGINEERS

PAOJECT

Dempster Highway

TITLE

Embankment Borrow Site

Sketch Plan

CULIENT: DATE OF 188UE PROJECT Mo. DWG MNa. 141
Oct. 15/86
Yukon Territorial Government ApFrovea PA 2290 A-2290.04
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EMBANKMENT BORROW EB 194.8

Service Location:
Volume Required:
Volume Available:
Surface Area:

Depth of Extraction:

Stripping Required:

Note: If this site is considered
undesireable material may
be obtained from EB 197.7.

Km 195.0 to 195.4
800 m’

1,500 m® (plus)
1,200 m’

1.5 m (variable)
nil

25m

1y

| /TPA
>
50m (/// %
k/TPB S
i % T
=
B

NN
2T

P—KN\\QA

AS A MUTUAL PROTECTION [0 QUR CLIENT THE PUBLIC AND OURSELVES. ALL REPORTS AND DRAWINGS ARE SUBMITTED
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EMBANKMENT BORROW EB 197.7

Km 180.5 to 205.3
24,000 m’

Service Location:
Volume Required:

45,000 m’

BORROW

Surface Area:
Depth of Extraction:

Stripping Required:

22,000 m*

2.2 m generally,

1.5 m locally

20 cm (typical) east of

cutline, 40 to 100 cm
(variable) west of
cutline.
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EMBANKMENT BORROW EB 211.0
REJECTED

Note: ~Area of TP's A to D \
inclusive is reclaimed <ﬂ
waste material area. =

-TP's E and F on talis ;A
slope area containing
unsatisfactory mixture
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EMBANKMENT BORROW EB 225.6

Service Location: Km 209.3 to 223.8

Volume Required: 10,000 m’

Volume Available: 10,000 m* (potential for 15,000 m® plus)
Surface Area: 5,800 m*

Depth of Extraction: 1.7 m (average)

Stripping Required: 50 cm (average)

Note: -Borrow area enlarged subsequent to test pitting
to accommodate loss of potential borrow of Km 211.0.
-May consider obtaining material for more southerly
locations from EB 197.7.

ACCESS TRAIL

HIGHWAY

l
|
RN
Al
O

L \/’ ‘

KM 224

\
By

N\
PAON

65m ‘
I 1
AS A MUTUAL PROTECTION TO QUAR CLIENT THE PUBLIC AND QURSELVES, ALL REPORTS AND DRAWINGS ARE SUBMITTED

FOR THE CONFIDENTIAL INFORMATION OF OUR CLIENT FOR A SPECIFIC PROIECT AND AUTHORIZATION FOR USE AND'QR
PUBLICATION OF DATA STATEMENTS CONCLUSIONS OR ABSTRACTS FROM OR REGARDING OUR REPORTS AND DRAWINGS

|
1S RESEHVED PENDING OUR WRITTEN APPROVAL SCALE NTS

ko

PROJECT

A7> KLOHN LEONOFF | _ penpster Higheey

Embankment Borrow Site
INEERS
CONSULTING ENG E Sketch Plan

&
ZEXO X8

NG

CLIENT! DAYE OF ISSUE PROJECT MNe. DwWwG. No. AEY.
. 10ct. 15/86

| Yukon Territorial Government Arrmovee PA 2290 A -2290.08
[ &




EMBANKMENT BORROW EB 238.2

Service Location:
Volume Required:
Volume Available:
Surface Area:

Depth of Extraction:
Stripping Required:

70 m
> 40-50cm

- <;f OVERBURDEN

u T

e
I

L
uJ
" | BORROW
o /
= AREA
(&

§ ACCESS TRAIL

&@é /L\/V

e
AN

KM 238

B

G

Km 241.4 to 242.2

4,000 m’

10,000 m* (plus)

5,000 m’

2 m (average)

5 to 15 cm and 40 to 50 cm

5-15¢m
OVERBURDE
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