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1.0 INTRODUCTION

Tetra Tech EBA Inc. (EBA) has recently completed a geotechnical evaluation of conditions along the west side of

6
th

Avenue (Lots 13 to 16; Block S between the Taylor Street and Drury Street intersections). Geotechnical

evaluation work for this project was completed in response to a request from the City of Whitehorse – Planning

Services. Authorization to proceed was received from Mr. Ben Campbell, MCIP, RPP – Planner II of City of

Whitehorse Planning Services.

Presented in this report is a summary of the geotechnical evaluation work performed; the limited environmental

sampling and analysis completed; a detailed review of the terrain risk assessment work completed in 2002; a

summary of conditions encountered and conceptual and predesign level recommendations pertaining to site

development.

2.0 GEOTECHNICAL DRILLING PROGRAM

On December 13, 2013, a geotechnical drilling program was completed at the subject site. A total of 3 boreholes

were advanced to a depth of 5.8 m. All boreholes were drilled with a Nodwell mounted CME 75 drill rig

subcontracted from Donjek Services of Whitehorse, Yukon. EBA’s site representative was Mr. Myles Plaunt, CET,

of EBA’s Whitehorse office. The locations of all boreholes drilled are presented on Figure 1, attached.

Sampling included the collection of near surface samples (generally at 0.2 m), followed by subsequent sampling

at 1.5 m intervals throughout the depth of each borehole drilled. Additional samples were also collected as

dictated by varying soil conditions. All samples were returned to EBA’s Whitehorse laboratory for index testing

(natural moisture content determination and particle size distribution testing).

Borehole W14103335-BH02 was drilled along what is believed to be an old railway track bed so, although not

included in the original scope of work, a surficial sample was collected and submitted to ALS Global for metals, for

total hydrocarbons and herbicide analysis (constituents which are commonly found along railway corridors) to

support the environmental assessment work being completed by EBA concurrent to this geotechnical evaluation.

3.0 LABORATORY TESTING PROGRAM

Laboratory testing included the natural moisture content determination of all samples and particle size distribution

testing (by sieve analysis and/or hydrometer) of select representative samples. Moisture content results are

presented on the borehole logs and the report forms for the particle size analysis tests are presented following the

associated borehole log.
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4.0 SITE CONDITIONS

The subject site is an undeveloped four lot parcel located along the west side of 6
th

Avenue extending south from

the playground/skating rink area located adjacent to the Taylor Street intersection to the drainage ditch located

across from the Drury Street intersection. General and location specific geotechnical conditions are described

below.

The study area is located in the far southwest corner of the downtown core along the base of the escarpment.

The site is fairly flat (gently undulating) but altered by historic development and land use. The south half of the site

has grass ground cover with a few shrubs and the north half of the site has sparse, immature tree cover.

Throughout the downtown core of Whitehorse, floodplain deposition accounts for fairly dramatic variations in soil

stratigraphy. In addition, since this site is located in close proximity to the toe of the escarpment, surface

sloughing and other erosional processes have resulted in a soil stratigraphy that is even more complex than

would be encountered throughout the portions of downtown Whitehorse that are beyond the erosional influences

historically noted along the escarpment.

Conditions noted at each of the borehole locations are described below:

 Borehole W14103335-BH01 was drilled at the south end of the subject site. Current site elevations (current

grades are significantly higher than the adjoining property to the south) suggest that fill has been placed

throughout much of the south end of the site and this was verified during drilling where two generations of fill

(silty, sand fill encountered between 0.0 and 1.0 m; underlain by silt fill, which was noted from 1.0 to 2.1 m)

were noted. At 2.1 m, brown silt and sand was encountered. This soil unit is indicative of the surficial soils

found throughout much of downtown Whitehorse. Between 3.0 and 3.5 m (the transition was difficult to define

because drilling remained consistent), a layer of glaciolacustrine silt was encountered and extended to a

depth of 4.8 m where sandy gravel (alluvium) was noted. The granular alluvial soils extended to the 5.8 m

termination depth. Throughout the majority of the downtown core, one would expect to encounter the brown,

silt and sand soil unit over the alluvium, which in turn would be underlain by the glaciolacustrine silt. However,

during the completion of other geotechnical evaluations that are close to the escarpment, it is not uncommon

to see a layering of various soil types which are not typical to the usual downtown Whitehorse floodplain

deposits. With that in mind, the glaciolacustrine silt that was noted between 3.3 and 4.8 m may have been

deposited by historical erosional forces along the face of the escarpment.

 Borehole W14103335-BH02 was excavated along a trail that used to define an old railway track bed.

Conditions included 0.5 m of granular embankment fill over glaciolacustrine soils (again, this soil unit likely

originated from the face of the escarpment). Further evidence of the area being altered was noted at a depth

of 2.0 where a lens of sand and silt with a trace of gravel was encountered. At 5.5 m, the alluvial gravel soil

unit was encountered and continued to the 5.8 m borehole termination depth. The gravel was saturated

suggesting the presence of ground water at depth.

 Borehole W14103335-BH03 was advanced at the north end of the site. Silt fill with some debris (metal, etc.)

was noted throughout the top metre with glaciolacustrine silt (likely slope wash) extending from 1.0 to 2.5 m

where the alluvial gravel was again encountered. The gravel became saturated at 4.5 m, again suggesting the

presence of groundwater. Below the alluvium, glaciolacustrine silt was encountered and extended to the

borehole termination depth of 5.8 m. It is important to note that the underlying glaciolacustrine silt would also

be encountered if the other two boreholes were drilled deeper. What is encouraging is that in this borehole,

the thickness of the alluvial gravel was significant, thereby increasing the potential for foundation construction.
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As mentioned above, all borehole locations are presented on Figure 1 attached, and the detailed borehole logs

and associated laboratory test results are presented in Appendix B.

5.0 RAILWAY TRACK BED – CONTAMINENT ASSESSMENT

The White Pass and Yukon Route railroad was completed in July of 1900 (the driving of the golden spike in

Carcross, Yukon). As historically documented, the railway provided essential infrastructure which serviced the

freight and passenger requirements of the Yukon’s population as well as the mining industry.

While collecting site information for this geotechnical evaluation (as well as for the concurrent Level I

Environmental Site Assessment work completed by this office), air photos revealed the presence of a Y-shaped

railway spur on the site (anecdotal information was not able to establish exact dates when this railway spur was

commissioned and subsequently decommissioned). Since the railway is historically linked to the mining industry,

it was felt that there was some potential to have railway cars filled with ore from Yukon mine sites parked on this

spur awaiting transport to the port in Skagway, Alaska. Since sampling and testing along other track bed areas in

Whitehorse has delineated elevated levels of metals and other contaminants, it was felt that it would be useful to

include some sampling and basic analytical testing in this evaluation (since it affects the development potential of

the site and would support recommendations presented in the Level I Environmental Assessment).

As mentioned above, a sample of the surficial soils collected at the borehole W14103335-BH02 location was

submitted for analyses by ALS Global. Analyses included Metals in Soil (CSR); EPH in Soils by Tumbler (for

hydrocarbons) and GCFID (for herbicides). Results include:

 Metals in Soil testing confirmed elevated levels of lead (2200 mg/kg was measured – Yukon Environment

Residential/Parkland standard is 500 mg/kg); silver (38.8 mg/kg was measured – Yukon Environment

Residential/Parkland standard is 20 mg/kg); and antimony (32.6 mg/kg was measured – Yukon Environment

Residential/Parkland standard is 20 mg/kg).

 EPH testing did not exceed Yukon Environment standards, and;

 GCFID testing did not exceed Yukon Environment standards.

The ALS Global report forms are attached to this report

6.0 TERRAIN HAZARD ASSESSMENT

In 2002, EBA worked closely with the City of Whitehorse – Engineering Services, on the “Whitehorse Escarpment

Slope Stability and Hazard Assessment” project (EBA File 0201-00-1200002). The escarpment overlooking

Downtown Whitehorse was assessed and terrain and terrain risk classifications were assigned to describe

conditions along the entire length. The terrain classification assigned to the study area can be summarized as:

 The silty surficial soils encountered beyond the current toe-of-slope are colluvial, suggesting gravitational

slope movement and historic landslide deposition.

 Since the existing slopes within the boundaries of the study area are now considered gentle, future mass

movement (creeping, sliding, slumping, etc.) is likely to be very slow.

 Any rapid debris flow noted in the future would be the result of saturated soils or erosion caused by freeze

thaw processes.

 The area is considered moderately well drained (gentle slopes allow for positive drainage across the site).
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 In its undeveloped state, there are no slope stability issues on the site.

 Therefore, the study area is considered to have low terrain hazard potential.

7.0 DEVELOPMENT POTENTIAL

Since engineering solutions can be found to support the majority of site development plans, the potential for

development of the study area is considered good. However, economic considerations may lower the overall

potential rating. Consider that:

 The presence of contaminated soil has been verified along the old railway track bed. Additional environmental

work to delineate the level and extent of contamination may result in remediation measures which may be

fairly costly. At least it is anticipated that metals contamination in soil will be limited to the near surface soils

along or close to the old railway track bed.

 The origin of the near surface soils (either fill or colluvium from the escarpment) along with the soil

consistency (in situ density) are a concern when considering foundation systems. The depositional history

(colluvial) and possible placement of uncontrolled fill throughout portions of the site may not be conducive to

shallow foundation systems such as thickened monolithic slab-on-grade where higher levels of compaction

would be required to support multi-level residential structures. If a shallow foundation system is preferred,

significant engineered fill construction (subcut and backfill) will be necessary to ensure adequate levels of

compaction throughout the soils supporting building foundations). However, deeper foundation systems

founded on the underlying alluvial gravels (possibly driven piles) will provide better support for larger

structures and such foundation systems will provide resistance to any “slow moving” mass soil movement

which may occur in the future.

8.0 RECOMMENDATIONS FOR ADDITIONAL WORK

It is believed that the Level I Environmental Assessment suggested consideration be given to the completion of a

Level II Environmental Assessment. This usually comprises actual sampling and analytical testing to support the

clean-up of the site to residential standards. Interested ownership groups will likely want to proceed with this

evaluation (especially if they are seeking funding).

Once the site is no longer considered a “contaminated site”, the conceptual to final design phases of site

development can then proceed and once details of development are established, additional geotechnical

evaluation work can be completed to support shallow and/or deep foundation system design, underground utilities

construction and surface works (access road, sidewalks/entrance aprons and parking area construction).

9.0 LIMITATIONS OF REPORT

This report and its contents are intended for the sole use of the City of Whitehorse and others working on this

project. Tetra Tech EBA Inc. does not accept any responsibility for the accuracy of any of the data, the analysis or

the recommendations contained or referenced in the report when the report is used or relied upon by any Party

other than those listed above, or for any Project other than the proposed development at the subject site. Any

such unauthorized use of this report is at the sole risk of the user. Use of this report is subject to the terms and

conditions stated in the General Conditions included in this report.
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The information and recommendations presented herein are based on geotechnical information from the current

investigation conducted at the subject site. The conditions presented herein are believed to be representative for

the site. However, if conditions differing from those presented in this report are encountered during subsequent

phases of site development, we request that Tetra Tech EBA Inc. be notified so that the geotechnical

recommendations can be re-evaluated in light of new findings.

10.0 CLOSURE

We trust this report meets your present requirements. Should you have any questions or comments, or

clarification of any of the recommendations presented is required, please contact the undersigned at your

convenience.

Sincerely,

Tetra Tech EBA Inc.

Myles Plaunt, CET

Engineering Technologist, Arctic Region

Direct Line: 867.668.9217

Myles.Plaunt@tetratech.com

Chad Cowan, P.Eng.

Project Director – Yukon, Arctic Region

Direct Line: 867.668.9214

Chad.Cowan@tetratech.com
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FIGURES

Figure 1 Site Plan Showing Borehole Locations
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APPENDIX A
TETRA TECH EBA’S GENERAL CONDITIONS AND SOIL CLASSIFICATION
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GEOTECHNICAL REPORT

This report incorporates and is subject to these “General Conditions”.

1.0 USE OF REPORT AND OWNERSHIP

This geotechnical report pertains to a specific site, a specific

development and a specific scope of work. It is not applicable to any
other sites nor should it be relied upon for types of development

other than that to which it refers. Any variation from the site or

development would necessitate a supplementary geotechnical
assessment.

This report and the recommendations contained in it are intended

for the sole use of Tetra Tech EBA’s Client. Tetra Tech EBA does
not accept any responsibility for the accuracy of any of the data, the

analyses or the recommendations contained or referenced in the

report when the report is used or relied upon by any party other
than Tetra Tech EBA’s Client unless otherwise authorized in writing

by Tetra Tech EBA. Any unauthorized use of the report is at the

sole risk of the user.

This report is subject to copyright and shall not be reproduced either

wholly or in part without the prior, written permission of Tetra Tech
EBA. Additional copies of the report, if required, may be obtained

upon request.

2.0 ALTERNATE REPORT FORMAT

Where Tetra Tech EBA submits both electronic file and hard copy

versions of reports, drawings and other project-related documents
and deliverables (collectively termed Tetra Tech EBA’s instruments

of professional service), only the signed and/or sealed versions

shall be considered final and legally binding. The original signed
and/or sealed version archived by Tetra Tech EBA shall be deemed

to be the original for the Project.

Both electronic file and hard copy versions of Tetra Tech EBA’s
instruments of professional service shall not, under any

circumstances, no matter who owns or uses them, be altered by

any party except Tetra Tech EBA. Tetra Tech EBA’s instruments of
professional service will be used only and exactly as submitted by

Tetra Tech EBA.

Electronic files submitted by Tetra Tech EBA have been prepared

and submitted using specific software and hardware systems. Tetra

Tech EBA makes no representation about the compatibility of these
files with the Client’s current or future software and hardware

systems.

3.0 ENVIRONMENTAL AND REGULATORY ISSUES

Unless stipulated in the report, Tetra Tech EBA has not been

retained to investigate, address or consider and has not
investigated, addressed or considered any environmental or

regulatory issues associated with development on the subject site.

4.0 NATURE AND EXACTNESS OF SOIL AND

ROCK DESCRIPTIONS

Classification and identification of soils and rocks are based upon

commonly accepted systems and methods employed in

professional geotechnical practice. This report contains descriptions
of the systems and methods used. Where deviations from the

system or method prevail, they are specifically mentioned.

Classification and identification of geological units are judgmental in
nature as to both type and condition. Tetra Tech EBA does not

warrant conditions represented herein as exact, but infers accuracy

only to the extent that is common in practice.

Where subsurface conditions encountered during development are

different from those described in this report, qualified geotechnical
personnel should revisit the site and review recommendations in

light of the actual conditions encountered.

5.0 LOGS OF TESTHOLES

The testhole logs are a compilation of conditions and classification

of soils and rocks as obtained from field observations and
laboratory testing of selected samples. Soil and rock zones have

been interpreted. Change from one geological zone to the other,

indicated on the logs as a distinct line, can be, in fact, transitional.
The extent of transition is interpretive. Any circumstance which

requires precise definition of soil or rock zone transition elevations

may require further investigation and review.

6.0 STRATIGRAPHIC AND GEOLOGICAL INFORMATION

The stratigraphic and geological information indicated on drawings
contained in this report are inferred from logs of test holes and/or

soil/rock exposures. Stratigraphy is known only at the locations of

the test hole or exposure. Actual geology and stratigraphy between
test holes and/or exposures may vary from that shown on these

drawings. Natural variations in geological conditions are inherent

and are a function of the historic environment. Tetra Tech EBA does
not represent the conditions illustrated as exact but recognizes that

variations will exist. Where knowledge of more precise locations of

geological units is necessary, additional investigation and review
may be necessary.
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7.0 PROTECTION OF EXPOSED GROUND

Excavation and construction operations expose geological materials
to climatic elements (freeze/thaw, wet/dry) and/or mechanical

disturbance which can cause severe deterioration. Unless otherwise

specifically indicated in this report, the walls and floors of
excavations must be protected from the elements, particularly

moisture, desiccation, frost action and construction traffic.

8.0 SUPPORT OF ADJACENT GROUND AND STRUCTURES

Unless otherwise specifically advised, support of ground and

structures adjacent to the anticipated construction and preservation
of adjacent ground and structures from the adverse impact of

construction activity is required.

9.0 INFLUENCE OF CONSTRUCTION ACTIVITY

There is a direct correlation between construction activity and

structural performance of adjacent buildings and other installations.
The influence of all anticipated construction activities should be

considered by the contractor, owner, architect and prime engineer

in consultation with a geotechnical engineer when the final design
and construction techniques are known.

10.0 OBSERVATIONS DURING CONSTRUCTION

Because of the nature of geological deposits, the judgmental nature

of geotechnical engineering, as well as 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 may

then serve as the basis for confirmation and/or alteration of
geotechnical recommendations or design guidelines presented

herein.

11.0 DRAINAGE SYSTEMS

Where temporary or permanent 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 designed so as to assure continued
performance of the drains. Specific design detail of such systems

should be developed or reviewed by the geotechnical engineer.

Unless otherwise specified, it is a condition of this report that
effective temporary and permanent drainage systems are required

and that they must be considered in relation to project purpose and

function.

12.0 BEARING CAPACITY

Design bearing capacities, loads and allowable stresses quoted in
this report relate to a specific soil or rock type and condition.

Construction activity and environmental circumstances can

materially change the condition of soil or rock. The elevation at
which a soil or rock type occurs is variable. It is a requirement of

this report that structural elements be founded in and/or upon

geological materials of the type and in the condition assumed.
Sufficient observations should be made by qualified geotechnical

personnel during construction to assure that the soil and/or rock

conditions assumed in this report in fact exist at the site.

13.0 SAMPLES

Tetra Tech EBA will retain all soil and rock samples for 30 days
after this report is issued. Further storage or transfer of samples can

be made at the Client’s expense upon written request, otherwise

samples will be discarded.

14.0 INFORMATION PROVIDED TO TETRA TECH EBA BY

OTHERS

During the performance of the work and the preparation of the

report, Tetra Tech EBA may rely on information provided by
persons other than the Client. While Tetra Tech EBA endeavours to

verify the accuracy of such information when instructed to do so by

the Client, Tetra Tech EBA accepts no responsibility for the
accuracy or the reliability of such information which may affect the

report.
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Poorly graded gravels and gravel-
sand mixtures, little or no fines

Well-graded gravels and gravel-
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Well-graded sands and gravelly 
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soils
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Equation of “A” line: P I = 0.73 (LL - 20)
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SOIL COMPONENTS

FRACTION SIEVE SIZE
DEFINING RANGES OF

PERCENTAGE BY MASS OF
MINOR COMPONENTS

PASSING       RETAINED PERCENTAGE DESCRIPTOR

GRAVEL

coarse
fine

75 mm
19 mm

19 mm
4.75 mm

SAND

coarse
medium
fine

4.75 mm
2.00 mm
 425 mm

2.00 mm
425 m
75   m

m
m

>35 %

21 to 35 %

10 to 20 %

 >0 to 10 %

“and”

“y-adjective”

“some”

 “trace”

SILT (non plastic)
or
CLAY (plastic)

75   mm
as above but
by behavior

OVERSIZE MATERIAL

Rounded or subrounded

COBBLES
BOULDERS

75 mm to 300 mm
> 300 mm

Not rounded

ROCK FRAGMENTS
ROCKS

>75 mm
> 0.76 cubic metre in volume

m

CI
Inorganic clays of medium
plasticity, silty clays
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For classification of fine-grained soils and fine fraction of coarse-grained soils.
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