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1.0 INTRODUCTION 

Tetra Tech Canada Inc. (Tetra Tech) was retained by the Government of Yukon (YG) to complete a hydrological 
assessment to determine the reason for overland flooding in recent years and to develop potential high-level 
mitigation options. Several residences in the Hamlet of Mount Lorne are severely affected by annually re-occurring 
flooding during freshet in the area of McConnell Lake near Annie Lake Road, Yukon. 

This technical memorandum includes the installation of monitoring wells at three locations to the east of McConnell 
Lake to assess the shallow subsurface conditions in the area that may be related to the re-occurring flooding. 

A hydrological assessment of the McConnell Lake area is reported under separate cover. 

2.0 INSTALLATION OF MONITORING WELLS 

Prior to mobilizing a drill rig to install monitoring wells in the area to the east of McConnell Lake, Arcrite Northern 
Ltd. (Arcrite) was retained to clear all proposed drilling locations of the presence of any underground utilities. 
Clearance was obtained from Arcrite on October 21, 2022. In addition, clearance was also obtained from 
Northwestel Inc. and Atco Electric Yukon. 

Tetra Tech oversaw the installation of three (3) groundwater monitoring wells within the project area to assess the 
subsurface conditions and monitor groundwater elevations using dataloggers. The monitoring wells were designed 
to provide information needed to support the hydrological assessment of the McConnell area. In addition, the 
borehole logs provide pertinent information on the shallow subsurface conditions which may also be required to 
support the selection of future mitigation options.  

The monitoring wells were drilled using a small track-mounted auger drill operated by Midnight Sun Drilling Inc of 
Whitehorse, Yukon on October 25-27, 2022. The monitoring wells were completed as shallow 50 mm (2-inch) 
diameter monitoring wells with polyvinyl chloride (PVC) standpipes. At all three locations, shallow saturated sand 
was encountered to a depth of about 2 to 3 m, overlying a silt and clay layer, typically more than 15 m thick. The 
continuous, thick silt and clay unit prevents shallow water from infiltrating deeper into the ground and hence, 
contributes to the flooding issues noted at the site.  

Figure A details the location of the wells. Table A includes details on the boreholes and monitoring wells installed. 
Well logs are included in Appendix B. 
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The monitoring wells were developed on November 16, 2022 prior to collecting water samples on November 17, 
2022. The water samples were provided to the Water Resources Branch, Government of Yukon for analysis outside 
of the scope of this project. 

Field parameters were obtained using a YSI Professional Plus field meter. Field parameters recorded at each 
sample site included: 

 Water temperature (°C) 

 Dissolved oxygen (mg/L) 

 Electrical Conductivity (μS/cm) 

 pH (pH units) 

 Oxidation-reduction potential (ORP; mV) 

The YSI meter was calibrated each field day and checked before each site visit to ensure field measurements were 
accurate. 

Field notes, including the measured field parameters, are appended to this memo in Appendix C. 

Table A: Drilling and Monitoring Well Details 
Well ID UTM Coordinates 

NAD83, Zone 8 
Stick-up Depth to 

Bottom 
Screen 
Length 

Depth to 
Water 

 Easting Northing m ag m bg m m bg 
MW22-01s 505853 6700079 0.89 2.30 1.52 1.31 
MW22-01d 505850 6700083 0.77 14.89 3.03 9.75 
MW22-02 506139 6701688 0.91 1.80 1.20 0.77 
MW22-03 507634 6703039 0.92 2.60 1.90 2.27 
BH22-03d 507634 6703039 - 15.24 - - 

Notes: 
m ag – metres above ground surface 
m bg – metres below ground surface 
 

Pressure transducers with dataloggers (Solinst Levelogger Series 5 LTC) were installed in each monitoring well to 
continuously monitor groundwater elevations (see Table 1). 
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Figure A: Monitoring wells installed in the flood-prone areas to the east of McConnell Lake. 

 

3.0 RESULTS AND CONCLUSIONS 

At all three drilling locations, Tetra Tech found a shallow aquifer with a bottom depth of about two to three metres 
below ground surface, followed by at least about 15 m of glaciolacustrine silt and clay with a low hydraulic 
conductivity.  

The shallow aquifer has a very limited thickness and therefore, limited opportunity to receive excess surface water. 
This promotes the flooding of the area during spring freshet when a significant volume of surface water occurs. The 
absence of an outflow from McConnell Lake and no direct access to a creek or river further favours flood occurrence 
throughout the area of concern.  

Based on the conditions encountered, the possibility of using infiltration wells or galleries to divert the flood water 
into the subsurface is unlikely to be a viable option. Based on the surrounding topography it is very probable that 
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groundwater underneath the glaciolacustrine silt and clay layer is confined and unable to receive a significant 
additional water volume of diverted flood water. 

4.0 LIMITATIONS OF REPORT 

This report and its contents are intended for the sole use of Government of Yukon and their agents. Tetra Tech 
Canada Inc. (Tetra Tech) 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 Government of Yukon, 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 document is subject to the Limitations on 
the Use of this Document attached in the Appendix or Contractual Terms and Conditions executed by both parties. 
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5.0 CLOSURE 

We trust this report meets your present requirements. If you have any questions or comments, please contact the 
undersigned.  

 

Respectfully submitted,   
Tetra Tech Canada Inc.    
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Julianna Hogenson, M.Sc. 
Environmental Scientist 
Environment and Water 
Direct Line: 867.668.9226 
Julianna.Hogenson@tetratech.com 

 Stephan Klump, Ph.D. 
Project Director and Senior Hydrogeologist 
Environment and Water 
Direct Line: 867.668.9220 
Stephan.Klump@tetratech.com 
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TABLES 
 

 

Table 1 Monitoring Wells and Dataloggers 
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Table 1: Monitoring Wells and Dataloggers

Stick-up Depth to 
Bottom

Depth to Water
(December 8, 2022)

Easting Northing m m below TOC 1 m below TOC 1

MW22-01s 505853 6700079 0.89 3.00 2.20 9:45 AM 1091391

MW22-01d 505850 6700083 0.77 14.86 10.52 9:30 AM 2162866
(Barologger)

MW22-02 506139 6701688 0.91 2.71 1.68 10:20 AM 1091395

MW22-03 507634 6703039 0.92 3.44 2.27 10:52 AM 1091474

NOTES:
1 TOC - top of casing. Measured from the marking at the top of the PVC pipe

Well ID
UTM Coordinates

NAD83, Zone 8 Time of Depth to Water 
Measurement

Logger Serial 
Number

Table 1.xltm 1
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LIMITATIONS ON USE OF THIS DOCUMENT 
  

 

 1 
 

GEOENVIRONMENTAL 
 
1.1 USE OF DOCUMENT AND OWNERSHIP 

This document pertains to a specific site, a specific development, and 
a specific scope of work. The document may include plans, drawings, 
profiles and other supporting documents that collectively constitute the 
document (the “Professional Document”). 
The Professional Document is intended for the sole use of TETRA 
TECH’s Client (the “Client”) as specifically identified in the TETRA 
TECH Services Agreement or other Contractual Agreement entered 
into with the Client (either of which is termed the “Contract” herein). 
TETRA TECH does not accept any responsibility for the accuracy of 
any of the data, analyses, recommendations or other contents of the 
Professional Document when it is used or relied upon by any party 
other than the Client, unless authorized in writing by TETRA TECH.  
Any unauthorized use of the Professional Document is at the sole risk 
of the user. TETRA TECH accepts no responsibility whatsoever for any 
loss or damage where such loss or damage is alleged to be or, is in 
fact, caused by the unauthorized use of the Professional Document. 
Where TETRA TECH has expressly authorized the use of the 
Professional Document by a third party (an “Authorized Party”), 
consideration for such authorization is the Authorized Party’s 
acceptance of these Limitations on Use of this Document as well as 
any limitations on liability contained in the Contract with the Client (all 
of which is collectively termed the “Limitations on Liability”). The 
Authorized Party should carefully review both these Limitations on Use 
of this Document and the Contract prior to making any use of the 
Professional Document. Any use made of the Professional Document 
by an Authorized Party constitutes the Authorized Party’s express 
acceptance of, and agreement to, the Limitations on Liability. 
The Professional Document and any other form or type of data or 
documents generated by TETRA TECH during the performance of the 
work are TETRA TECH’s professional work product and shall remain 
the copyright property of TETRA TECH. 
The Professional Document is subject to copyright and shall not be 
reproduced either wholly or in part without the prior, written permission 
of TETRA TECH. Additional copies of the Document, if required, may 
be obtained upon request. 
1.2 ALTERNATIVE DOCUMENT FORMAT 

Where TETRA TECH submits electronic file and/or hard copy versions 
of the Professional Document or any drawings or other project-related 
documents and deliverables (collectively termed TETRA TECH’s 
“Instruments of Professional Service”), only the signed and/or sealed 
versions shall be considered final. The original signed and/or sealed 
electronic file and/or hard copy version archived by TETRA TECH shall 
be deemed to be the original. TETRA TECH will archive a protected 
digital copy of the original signed and/or sealed version for a period of 
10 years. 
Both electronic file and/or hard copy versions of TETRA TECH’s 
Instruments of Professional Service shall not, under any 
circumstances, be altered by any party except TETRA TECH. TETRA 
TECH’s Instruments of Professional Service will be used only and 
exactly as submitted by TETRA TECH. 
Electronic files submitted by TETRA TECH have been prepared and 
submitted using specific software and hardware systems. TETRA 
TECH makes no representation about the compatibility of these files 
with the Client’s current or future software and hardware systems. 
1.3 STANDARD OF CARE 

Services performed by TETRA TECH for the Professional Document 
have been conducted in accordance with the Contract, in a manner 

consistent with the level of skill ordinarily exercised by members of the 
profession currently practicing under similar conditions in the 
jurisdiction in which the services are provided. Professional judgment 
has been applied in developing the conclusions and/or 
recommendations provided in this Professional Document. No warranty 
or guarantee, express or implied, is made concerning the test results, 
comments, recommendations, or any other portion of the Professional 
Document. 
If any error or omission is detected by the Client or an Authorized Party, 
the error or omission must be immediately brought to the attention of 
TETRA TECH. 
1.4 DISCLOSURE OF INFORMATION BY CLIENT 

The Client acknowledges that it has fully cooperated with TETRA TECH 
with respect to the provision of all available information on the past, 
present, and proposed conditions on the site, including historical 
information respecting the use of the site. The Client further 
acknowledges that in order for TETRA TECH to properly provide the 
services contracted for in the Contract, TETRA TECH has relied upon 
the Client with respect to both the full disclosure and accuracy of any 
such information. 
1.5 INFORMATION PROVIDED TO TETRA TECH BY OTHERS 

During the performance of the work and the preparation of this 
Professional Document, TETRA TECH may have relied on information 
provided by third parties other than the Client. 
While TETRA TECH endeavours to verify the accuracy of such 
information, TETRA TECH accepts no responsibility for the accuracy 
or the reliability of such information even where inaccurate or unreliable 
information impacts any recommendations, design or other 
deliverables and causes the Client or an Authorized Party loss or 
damage. 
1.6 GENERAL LIMITATIONS OF DOCUMENT 

This Professional Document is based solely on the conditions 
presented and the data available to TETRA TECH at the time the data 
were collected in the field or gathered from available databases. 
The Client, and any Authorized Party, acknowledges that the 
Professional Document is based on limited data and that the 
conclusions, opinions, and recommendations contained in the 
Professional Document are the result of the application of professional 
judgment to such limited data.  
The Professional Document is not applicable to any other sites, nor 
should it be relied upon for types of development other than those to 
which it refers. Any variation from the site conditions present, or 
variation in assumed conditions which might form the basis of design 
or recommendations as outlined in this report, at or on the development 
proposed as of the date of the Professional Document requires a 
supplementary exploration, investigation, and assessment. 
TETRA TECH is neither qualified to, nor is it making, any 
recommendations with respect to the purchase, sale, investment or 
development of the property, the decisions on which are the sole 
responsibility of the Client. 
1.7 NOTIFICATION OF AUTHORITIES 

In certain instances, the discovery of hazardous substances or 
conditions and materials may require that regulatory agencies and 
other persons be informed and the client agrees that notification to such 
bodies or persons as required may be done by TETRA TECH in its 
reasonably exercised discretion. 
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APPENDIX B 
 

BOREHOLE LOGS 
 

 

 

 

 

 



SAND - trace gravel, medium to coarse grained sand, trace fine grained sand, fine grained gravel to 20 mm diameter, damp,
medium brown, no discernible odour

- moist

- wet to very wet

SILT - clayey, moist to wet, stiff to very stiff, medium brown, trace oxide staining

END OF BOREHOLE   (3.05 metres)
   water - 1.31 metres on December 8, 2022
   Monitoring well installed to 2.30 metres
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SAND - trace gravel, trace silt, medium to coarse grained sand, gravel to 15 mm diameter, moist, loose, medium brown

- damp to moist

- wet to very wet

SILT - clayey, trace sand, damp to moist, dense, medium plastic, medium brown, trace oxides

- damp

- 100 mm thick sand layer - trace gravel, medium grained sand, gravel to 10 mm diameter, damp to moist

- moist, stiff to very stiff, medium plastic, grey, trace black streaks
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- moist to wet

- moist, stiff

- moist to wet, very soft

- 100 mm thick sand lens - moist, grey to medium brown

- moist

- moist to wet

- 5 mm thick sand lens  - medium grained sand, brown

- alternating 100 mm thick clay and sand lenses for 400 mm
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- moist to wet

- moist, stiff, trace black streaks, trace oxides

- moist to wet

- moist

- moist to wet
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END OF BOREHOLE   (15.24 metres)
   slough - 14.89 metres at 0 hrs.
   water - 9.75 metres on December 8, 2022
   Monitoring well installed to 14.89 metres
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SAND - trace gravel, medium to coarse grained sand, gravel to 15 mm diameter, moist to wet, brown
- no visible gravel, fine to medium grained sand, well graded, wet, light brown to orange
- orange oxidation staining

- very wet

SILT - some clay, trace sand, fine grained sand, moist, low plastic, brown, no to trace oxides

- moist to wet

SAND - some silt, fine to medium grained sand, well graded, wet, brown

SILT - clayey, trace sand, moist, stiff, medium plastic, grey, black streaks

   wet
- moist to wet

END OF BOREHOLE   (4.57 metres)
   water - 0.77 metres on December 8, 2022
   Monitoring well installed to 1.80 metres
   Note:  Backfilled hole and moved 1.00 metre to installed monitoring well
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SAND AND SILT - trace clay, trace gravel, trace black organics, medium grained sand, gravel to 15 mm dimeter, moist to wet,
loose, non plastic, brown

SAND - medium to coarse grained, wet, brown, trace oxide staining
- very wet

- mostly coarse grained sand

SILT - clayey, trace sand, fine grained sand, moist, stiff, medium plastic, brown
- medium to coarse grained sand, wet

SAND - medium to coarse grained, wet, brown, trace oxide staining

SILT - clayey, trace sand, fine grained sand, moist, stiff, medium plastic, brown

- some clay for 50 mm

- 80 mm thick moist medium grained sand lens

END OF BOREHOLE   (4.57 metres)
   water - 1.35 metres on December 8, 2022    
Monitoring well installed to 2.60 metres
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SAND AND SILT - clay, organics, fine grained sand, moist, orange and black, oxides staining, (300 mm thick)

SAND - some silt, trace gravel, fine to medium grained sand, gravel to 15 mm diameter, moist

- moist to wet, orangish brown

- no visible gravel, medium to coarse grained sand, trace oxides
- wet

SILT - clayey, trace sand, fine grained sand, moist, stiff, medium plastic, brown

SAND - some silt, trace gravel, fine to medium grained sand, gravel to 15 mm diameter, moist

- moist to wet, firm

- moist, stiff
SILT - clayey, trace sand, fine grained sand, moist, stiff, medium plastic, brown

- grey, trace black streaks

- moist to wet, firm

S
ol

id
 s

te
m

 a
ug

er

Soil
DescriptionM

et
ho

d

Project: Hydrological Assessment

Location: Annie Lake Road

McConnell Lake, Yukon

Project No: ENW.GENV03329-01

UTM: 507634 E; 6703039 N; Z 8

0  0

5

D
ep

th
(ft

)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Borehole No: 22BH03d

ENVIRONMENTAL ENW-GENV03329-01.GPJ EBA.GDT 23-3-30

D
ep

th
(m

)

1

2

3

4

Completion Depth: 15.24 m

Start Date: 2022 October 27

Completion Date: 2022 October 27

Page 1 of 4

Contractor: Midnight Sun Drilling

Equipment Type: Track mounted

Logged By: JH

Reviewed By:

Notes and
Comments Ba

ck
fil

l



- moist, stiff

- moist to wet, firm

- moist, stiff

- moist to wet, firm

- moist, stiff
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