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1. INTRODUCTION 

CAP Engineering (CAP) was retained by Yukon Government, Department of Community Services - Land 
Development Branch under a standing offer agreement (SOA 2020-12-287-3), to conduct a desktop 
geotechnical assessment for a proposed lot in the Mendenhall subdivision, which is located about 70 km 
west of Whitehorse, Yukon along the Alaska Highway. The purpose of the assessment was to characterize 
the subsurface conditions at the site and formulate geotechnical recommendations for foundation design 
and site development. 

Authorization to proceed with the work was granted on September 14th, 2022 by Hannah McDonald, YG 
Project Manager.  

2. METHODOLOGY 

2.1  Literature Review 

The following information was reviewed as part of the geotechnical evaluation:  

• Chilkoot Geological Engineers LTD – Geotechnical Evaluation – Proposed Water Treatment Plan 
Mendenhall Subdivision, Yukon – 2015 

• J.R. Paine & Associates – Geotechnical Investigation Proposed Mendenhall Subdivision Expansion 
km 1549, RHS, Alaska Highway, Yukon – 1998  

• J.R. Paine & Associates – Mendenhall Subdivision Site Sustainability Study, Km 1549, Alaska 
Highway, Yukon - 1987 

• GeoYukon 
- Surficial Geology Map: Unconsolidated glacial, glaciofluvial and glaciolacustrine deposits 

Bedrock Geology: Major Rock Type – Granodiorite/quartz, monzonite/quartz, 
diorite/diorite/porphyry 

- Contaminated Site: In February 2013, a home heating fuel tank leaked spilling approximately 
100 L. A relocation permit was issued, and 20 cubic meters of soil was relocated to a LTF. 
Confirmatory samples were taken; however, the samples were not collected in accordance with 
CSR protocols and results for these samples were not submitted. Civic Address of the spill was 
Lot 37 Mendenhall. 

- Water Wells: There are 16 points on GeoYukon for sites within the Mendenhall Subdivision 
where water well drilling, or investigations took place. One of which includes a Yukon Water 
Supply Protection Study conducted by Tetra Tech in March 2017.  

2.2  Subsurface Soil Conditions and Water Table Summary 

The Lithology of the Mendenhall area generally consists of sand, silt, gravel, and cobbles overlying 
bedrock. The depth of bedrock varies from 3 m to 30 m below ground surface (bgs) (Tetra Tech 2017). 
There was data for nine wells drilled for household applications in the Mendenhall subdivision. The 
average static water depth was 24 m and average depth drilled to have sufficient flow for a well was            
65 m. The well data can be found in Appendix A. 

The soil profile determined from five boreholes at the proposed water treatment plant by Chilkoot 
summarized the soil conditions as glaciofluvial deposits overlying morainal till deposits. The glaciofluvial 
soils are comprised of interbedded sands and silts with trace amounts of gravel. The till deposits were 
comprised of an unsorted mixture of silt, sand, and gravel, which contained cobbles and potentially 
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boulder sized material. Both materials were classified as hard based on SPT ‘N’ values. Boreholes from the 
water treatment plant geotechnical investigation were terminated at an average depth of 5.2 m in the till 
deposits. (Chilkoot 2015) 

The J.R. Paine & Associates Geotechnical Investigations in 1986 and 1998 encountered the same layers as 
Chilkoot, but the thickness of these layers varied. The J.R. report also found frozen layers and was suspect 
of permafrost in the area. However, recent geotechnical investigations from 2015 and water well drilling 
data show no indication of permafrost in this area. There were two test pits (9-86 and 5-98) dug 
south/southwest of the proposed lot. Both pits show clay/silt deposits to the bottom (4 m to 5 m) with no 
indication of a till layer. The data from these holes can be found in Appendix B.  

No test holes were conducted in the past or for the purposes of this report within the boundaries of the 
proposed lot, so the data acknowledged above will be used to make recommendations for this site.  

2.3  Site Visit 

A site inspection was completed by CAP on September 17, 2022. No bedrock or standing water was visible 
at the surface anywhere within the lot boundaries. Site gradients were measured with a clinometer and 
most areas are sloped at 3-4%. There is a small area in the southeast corner of lot that has grades up to 
10% sloping towards the back of the lot. The lot was treed with spruce, aspen, and willow trees throughout 
the property. It appears that the lot has been fire smarted, but still has dense trees throughout. Site maps 
of the lot are included in Appendix C. The boundaries of the lot are approximate, since the lot has not yet 
been surveyed at the time of this report. 

2.4  Site Drainage 

The front half of the property slopes gently towards the road. The back of the lot is where some of the 
steeper grades (up to 10%) are evident and there may be some small areas where water could pond. The 
southeast rear corner of the lot has the lowest elevation of approximately 740 m. There are high spots up 
to 759 m in the front half of the lot. The elevations were taken from a handheld GPS device and are subject 
to errors up to 5 m.  

3. RESIDENTIAL FOUNDATION AND SEPTIC RECOMMENDATIONS 

3.1  Permanent Wood Foundations 

It is common to construct foundations using permanent wooden foundation systems. As per CSA406-16, 
the base below the wooden structure shall consist of clean crushed stone or clean gravel which will pass 
through a 40 mm sieve and contain not more than 10% of fine material that will pass a 4 mm sieve. If 
native material passes this requirement, it is not required to haul in material; however, this is not expected 
to be the case for this lot. The granular layer will promote drainage and shall be installed under all wood 
footings and under floors of permanent wood foundations. The thickness of the granular layer is 
dependent on the proposed building structure and should extend at least 300 mm beyond the footings 
plate. CSA406-16 should be consulted for thickness of the gravel layer required. All material placed within 
600 mm of the foundation walls shall be free of deleterious debris, frozen clumps, and boulders larger 
150 mm in diameter.  

To encourage drainage below this gravel structure and away from the building footprint, it may be 
advantageous to install a sump and drain the sump to a final disposal location outside the building 
footprint. Weeping tile is not recommended for permanent wood foundations due to risk of subsoil 
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erosion, blockage, and failure. The drainage in this region should be carefully controlled as the till 
materials are moisture sensitive and subject to a loss of strength if they become wet or saturated. 
(Chilkoot 2015) 

To reduce maintenance on this type of building structure it is recommended to excavate to non frost 
susceptible material or below the seasonal frost layer and reconstruct with a granular structure designed 
for the proposed building structure. It is recommended that a geotechnical professional make an 
assessment during construction to determine an appropriate granular structure.   

3.2  Concrete Foundation Recommendations 

Concrete footings supporting walls or columns shall be sized and constructed in accordance with the 
appropriate building codes.  
 
The footings should be excavated down to non frost susceptible material or below the seasonal frost layer 
and a granular structure designed for the proposed building constructed to prevent frost heaving and 
cracking of the concrete elements. The excavated areas should be backfilled with non frost susceptible fill 
materials. The depth and types of backfill material are dependent on the proposed building structure to 
be constructed on the property. At a minimum there should be 125 mm of granular material below the 
concrete footings and extending 300 mm beyond the outside edge of the footings.  
 
Unless it can be shown to be unnecessary, the bottom of every exterior foundation wall shall be drained 
by drainage tile or pipe laid around the exterior of the foundation or by a layer of gravel in conformanace 
with section 9.14 of the National Building Code of Canada 2020 (NBC 2020). If gravel is used to drain below 
the foundation it shall be graded to a sump.  
 
It is recommended that the in-situ soil conditions be assessed in order to design a granular structure and 
drainage appropriate for the proposed building structure. 

3.3  Perimeter Insulation and Lot Grading 

It is common practice in the Yukon to install frost protection to an equivalent of 2.5 m depth for heated 
structures. This means consideration for additional insulation should be considered when there is less 
than 2.5 m of foundation wall backfill.  A general rule for insulation is 25 mm (1”) of rigid (SM Styrofoam) 
insulation is equivalent to 300 mm (1’) of soil cover. When considering unheated structures built on 
shallow foundations it is common to see an equivalent of 3 m of frost protection depending on the type 
of structure. 

Soil in contact with shallow foundations can freeze to the foundation, developing a substantial adfreeze 
bond. Backfill soil that is frost susceptible can heave and transmit uplift forces to the foundation. It is best 
practice to backfill foundation walls with a non frost susceptible material and ensure this material is well 
drained to reduce or eliminate any uplift forces. 

The rigid insulation sheets should be placed with minimum soil cover of 300 mm on top and extend at 
least 1.2 m out from the structure. A sheet of vertical insulation should be fastened to the exterior wall 
above the horizontal insulation up to the insulated exterior wall.  

The City of Whitehorse Standard Detail Drawings D2.0 and D2.1 show lot drainage requirements for 
houses on lots less than and more than 6% overall lot slope. These drawings are included in Appendix D 
and should be considered during the design phase. 
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Site grading is to be carried out and maintained to ensure water is directed away from all building 
structures to prevent accumulation of surface water at the building in accordance with the National 
Building Code of Canada.  

3.4  Sewage Disposal Systems 

On site sewage disposal systems are used to treat wastewater from a building not connected to a 
municipal sewer system. As per the Design Specifications for Sewage Disposal Systems put forth by 
Government of Yukon, “No person shall construct, install, enlarge, rebuild, substantially repair, or connect 
to an existing system, any sewage disposal system or any thereof, or cause the same to be done, without 
first obtaining a written permit from a health officer.” 

The size of the required field will be dependent on the number of bedrooms and the percolation rate of 
water into the soil. It is necessary to dig test hole(s) where the system is intended to be built. Within the 
test hole a sample is collected, and a percolation test conducted at the elevation where the water is 
expected to drain into the ground. The steps for installing an approved sewage disposal system in the 
Yukon is attached in Appendix E.  

Based on the percolation test program conducted by J.R. Paine & Associates in 1986 and 1998 there is a 
large range of percolation rates in this area depending on material encountered. There are rates ranging 
from 7.8 to 120+ minutes/25 mm. The tests were conducted at 1.5 to 2.0 m below the surface and the 
variance is based on the material encountered. Higher clay content results in slower absorption rates. The 
test pit 9-86 is at the south side of proposed lot as shown in Appendix E. The percolation rates in 9-86 
were determined to be 120+ minutes. If these percolation rates are encountered at the proposed lot, it 
will be necessary to use a holding tank or have a septic field designed by an engineer. If percolation rates 
faster than 60 minutes per 25 mm are encountered, a soil absorption system as shown in the design 
specifications for Yukon sewage disposal systems may be used. 

4. CONCLUSION AND LIMITATIONS 

Recommendations for construction on this property were made using the provided reports, info from 
GeoYukon, and relevant building codes/manuals. There was no borehole data for this specific site that 
were assessed. A site visit was conducted to assess any ground conditions that was not consistent with 
the available data for this site. Based on this desktop assessment, from a geotechnical perspective it is 
feasible to build on the proposed lot in Mendenhall.  

A 4 m+ layer of frost susceptible material is expected to be found on this property based on nearby test 
pit data. Building structure foundations will need to be constructed in a manner to reduce or eliminate 
the affects of this frost prone soil. Options include excavating below the frost line and reconstructing with 
non frost susceptible material, construction with a combination of non frost susceptible material and 
insulation, or use of a wooden foundation with the minimum granular structure, which would likely have 
ongoing maintenance due to frost effects below the building footprint. 

From nearby percolation tests conducted in the past, a soil absorption system may not be suitable for this 
lot. A holding tank or an engineered soil absorption system should be considered by the site developer. 
To confirm this, a percolation test would need to be conducted in the proposed septic field site. 

Based on well data in the area, it appears to be feasible to drill a water well on this property. The average 
depth to drill to find an acceptable flow is 65 m based on nine wells drilled in the Mendenhall area. An 
alternative to this is to haul water from the nearby water treatment plant. 
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It would be beneficial for the builder to consult a qualified geotechnical engineer during design and 
construction to confirm ground conditions and to ensure the proposed design meets the construction 
standards in the Yukon. 

This report and its contents are intended for the sole use of Yukon Government and their agents. CAP 
Engineering does not accept any responsibility for the accuracy of any of the data, the analysis, or the 
recommendations contained in the report when the report is used or relied upon by any other party than 
Yukon Government, or for any project other than the area where the samples were tested. Any such 
unauthorized use of this report is at the sole risk of the user. CAP has exercised a fair level of care and skill 
consistent with that put into practice by members of the engineering and science professions currently 
practising under similar conditions, subject to time limits and physical constraints applicable to this report.  

 
Prepared by: Reviewed by: 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
Mitch Trottier, E.I.T Ken Tomczyk, P.Eng.    
Direct: 306 251 1138 Direct: 867 334 9608  
mtrottier@capengineering.com ktomczyk@capengineering.com

mtrottier
Mitch Trottier
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APPENDIX A 
WELL DATA 
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APPENDIX B 
J.R. PAINE & ASSOCIATES TEST HOLE LOGS 
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APPENDIX C 
SITE MAP 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 







*Approximate Boundaries of the Proposed Lot Outlined in Red 
Looking Southeast* 
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APPENDIX D 
CITY OF WHITEHORSE LOT DRAINAGE DETAIL DRAWINGS 
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APPENDIX E 
STEPS FOR INSTALLING AN APPROVED SEWAGE DISPOSAL SYSTEM IN THE 

YUKON 
 



Installing an Approved Sewage Disposal System in the Yukon 
 
Under the Public Health and Safety Act all sewage must be disposed of into an approved 
sewage disposal system. Sewage means any waste water, human sullage or waste of a 
like nature discharging from kitchen, bathing, toilet, laundry or similar facilities. The 
following document provides an overview of the process that must be followed in order to 
install an approved septic system. 
 

Step 1: Apply for a Permit 
 
A permit is required before any person can construct, install, repair or modify a sewage 
disposal system. The necessary application form and supporting information is available 
online at http://www.hss.gov.yk.ca/sewage_install.php or you may visit or contact us 
directly to request an application package.     
 
Important Reminders 

- Refer to the “Design Specifications for Sewage Disposal Systems” document 
before completing the application 

- All relevant sections of the application must be completed before the application is 
reviewed 

- The soils description and percolation data are critical to the system design. 
Inaccurate or incomplete data will result in the application being returned to you 
unprocessed 

- The location diagram must be clear and depict all information described in the 
application 

- When scheduling the work, please allow 48 hours for the review of the application 
 

Step 2: Obtain Permit   
 
A permit fee of $50.00 must be paid before a permit is issued and the permit must be 
issued prior to installation of the sewage disposal system. A permit will be issued once 
the application has been reviewed and the proposed installation meets all of the 
requirements under the current “Design Specifications for Sewage Disposal Systems”.  

 

Step 3: Install Sewage Disposal System 
 
The sewage disposal system can be installed once a permit has been issued. The 
system must be installed as described in the application submitted and approved. 
If, during installation, departures from the approved application are necessary, the 
changes must be submitted in writing and approved by the Health Officer who issued the 
permit. 
 
** Please notify Environmental Health Services 72 hours before back-filling the 
installation as an inspection may be required.   

 

 
 

< TURN OVER – THE PROCESS IS NOT COMPLETE! > 
 

http://www.hss.gov.yk.ca/sewage_install.php


Step 4: Submit All Required Documentation 
 
Within 30 days of the time of installation you are required to submit the following 
documentation for review: 
 

- A complete photographic record of the stages of the installation (see checklist) 
- Notification of Installation and Undertaking to Maintain a Sewage System Form 
- Septic Tank and Sewage Holding Tank Installation Declaration Form 
- Notification of Abandonment and Reclamation of a Sewage Disposal System Form 

(if applicable)  
- Other documentation as requested by the health officer (e.g. proof of electrical 

connection of high level alarm, CSA certificate, as-built diagrams) 
 
Once the necessary documentation is received a Health Officer will review the entire 
package and ensure all requirements have been met. If all requirements are met final 
written “Approval to Use” will be issued.  
 

Step 5: Receive Final Approval Letter   
 
A final “Approval to Use” letter received from our office indicates that the system appears 
to have been installed according to the application, the system meets all current design 
specifications and all submission requirements have been met. The “Approval to Use” 
letter is the final stage of the process and you are now legally permitted to use the newly 
installed sewage disposal system.  
 

Step 6: Use and Maintain the Legally Approved Sewage 
Disposal System 

 
As a component of your home or business, your sewage disposal system requires care 
and maintenance.  The “Operation and Maintenance of a Septic System” document 
provides many helpful tips, and is available online at 
http://www.hss.gov.yk.ca/sewage_docs.php, or you may visit or contact us directly to 
request a copy. 
 
 

http://www.hss.gov.yk.ca/sewage_docs.php
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