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1.0 INTRODUCTION

Tetra Tech EBA Inc. (Tetra Tech EBA) was retained by the Yukon Government – Community Services (YG-CS) to

coordinate the drilling and installation of one groundwater monitoring well down-gradient of the sludge drying beds

at the Carcross Wastewater Treatment Facility (herein referred to as the “Site”). The Site is located approximately

4 km north of the village of Carcross, Yukon, and is accessible via South Klondike Highway at km 109.8.

This new well, 15MW01, is intended to be used as an environmental monitoring well for long-term monitoring of

groundwater quality in the vicinity of the sludge drying beds.

2.0 SCOPE OF WORK

The scope of services included the following:

 Background review for well site selection, preparation of monitoring well specifications, and request for quotes

from three qualified drilling contractors;

 Assistance of YG-CS with the selection of a qualified contractor;

 Field oversight of the monitoring well installation to verify work was completed in accordance with the technical

specifications and the Yukon Contaminated Sites Regulation Protocol No. 7 “Groundwater Monitoring Well

Installation, Sampling and Decommissioning” (YE 2011); and

 Preparation of this letter-report summarizing the field activities completed on September 8, 2015 and providing

installation details for the newly-installed groundwater monitoring well, denoted as 15MW01.

3.0 FIELD PROGRAM

3.1 Drilling Location Rationale

There are six existing groundwater monitoring wells on site (92-1A, 92-3A, 92-6A, NW-1, NW-2, NW-3) that provide

information on the hydrogeological conditions in the area. Review of the available groundwater information indicates

the followings:

 Groundwater in the northwestern part of the Site was inferred to flow in a southerly direction in fine grained

glaciofluvial and glaciolacustrine sediments, based observations in monitoring wells 92-1A, 92-3A, and 92-6A

(ELR 2010). However, it has to be noted that these three wells are located at distances greater than 700 m
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from the sludge drying beds and the inferred flow direction may therefore not be representative of the area of

the proposed new monitoring well.

 Depth to groundwater in the area of NW-3 is in the order of about 6 m (EDI 2015). Groundwater monitoring well

NW-3 is located approximately 100 m northwest of the sludge drying beds; and,

 No survey information and well logs are available for monitoring wells NW-1, NW-2, and NW-3 to infer the

groundwater flow direction in the area of these monitoring wells or to provide information on aquifer

characteristics.

Due to the limited groundwater information available for review, the location of 15MW01 was selected with the

assumption that groundwater in the southern and southeastern parts of the Site also flows south towards Bennett

Lake. Based on additional information from geotechnical boreholes and test pits in the area of the proposed well

location in Tetra Tech EBA’s database, we further assumed that groundwater would occur within overburden in the

area of the proposed well location.

3.2 Utility Clearance

Prior to the drilling program, YG-CS representative Michael Fuder, YG-CS Project Manager, was onsite on

September 8, 2015 to confirm the proposed drilling location and clear buried utilities in the proposed drilling area.

3.3 Drilling and Well Installation

Based on the evaluation of the quotes obtained from the drilling contractors, YG-CS retained Donjek Drilling

(Donjek) to complete the drilling and installation of 15MW01.

Tetra Tech EBA’s Field Hydrogeologist Carol Ma, GIT oversaw the drilling and installation of groundwater

monitoring well 15MW01 on September 8, 2015. Drilling was conducted by Donjek using a CME75 track-mounted

drill rig equipped with hollow stem augers. Water ponding in the area south of the sludge drying beds was noted on

September 8, 2015.

During drilling, the recovered cuttings were logged by Tetra Tech EBA’s Field Hydrogeologist. Soil samples were

not collected for laboratory analysis or field screened for presence/absence of vapours during the borehole

advancement.

The original proposed drilling location is approximately 15 m south of the sludge drying bed #2. However, auger

refusal, possibly due to the presence of bedrock was encountered at 1.5 m (5 ft) at the original location (15BH01).

Following the auger refusal, 15BH01 was backfilled with drill cuttings and the drill rig was moved approximately 1 m

north of 15BH01 for a second attempt. Auger refusal was encountered again at 1.5 m (5 ft) at the second borehole

location (15BH02). Following the likely bedrock refusal at shallow depths at two locations, a quick site

reconnaissance identified a bedrock outcrop located approximately 30 m south of 15BH01 and 15BH02. To avoid

shallow bedrock, Tetra Tech EBA’s Field Hydrogeologist instructed Donjek to move the rig as close as possible to

sludge drying bed #2 in an attempt to encounter thicker overburden sediments for installation of a groundwater

monitoring well.

At the final drilling location (15MW01), approximately 2.5 m (8.2 ft) of silty clay sediments with trace medium to

coarse sub-rounded gravels was encountered above the bedrock surface. The soils were damp to wet. 15MW01 is

located approximately 7 m south of sludge drying bed #2. The thickness of the overburden encountered at 15MW01

(2.5 m) was significantly less than that encountered at existing well and borehole locations reviewed prior to the

field program.
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Figure 1 attached to this letter-report shows the locations of 15BH01, 15BH02 and 15MW01 with respect to the

existing monitoring wells NW-1 and NW-3.

Following borehole drilling, the hollow stem augers were left in the borehole prior to the installation of 15MW01 to

keep the borehole open. The monitoring well was constructed of 50.8 mm (2 inch) diameter, threaded Schedule 40

polyvinyl chloride (PVC) pipe with a machine-slotted screen approximately 1.5 m long (slot size of 0.25 mm

[0.010 inch]). Solid PVC pipe was used for the remainder of the well to ground surface. The borehole annulus was

backfilled with silica filter sand to approximately 0.4 m above the screened interval. Bentonite chips were placed

and hydrated above the filter sand pack in the borehole to ground surface to provide a hydraulic seal. The PVC pipe

was set inside a steel protective casing.

At completion, the well was dry. The location of 15MW01 was surveyed to the existing structures (fence lines,

sludge drying bed, etc.) and the UTM coordinates of 15MW01 were collected using a hand-held GPS unit.

The completion details for 15MW01 are shown on the monitoring well log attached to this letter-report. Table 1

below summarizes the installation details of 15MW01.

Table 1: Well Completion Details

Well ID

UTM Coordinates

(NAD83 08V)
Casing

Stickup

(m-ags)

Depth

to Well

Bottom

(m-bgs)

Depth to

Groundwater

(m-bgs)

Slotted

PVC

Interval

(m-bgs)

Sand Pack

Interval

(m-bgs)

Bentonite

Interval (m-

bgs)
Easting Northing

15MW01 0515675 6673608 0.80 2.52 Dry 0.91 to 2.44 0.61 to 2.52 0.0 to 0.61

Notes:

m-ags: metres above ground surface.

m-bgs: metres below ground surface.

UTM coordinates were collected using a hand-held GPS unit.

4.0 CONCLUSIONS AND RECOMMENDATIONS

The results from the field program show that overburden is very thin in the area to the south of the sludge drying

beds with a thickness of less than about 2.5 m. The overburden encountered in 15MW01 consists of silty clay

sediments. Even though the monitoring well was dry upon completion it is possible that water will accumulate in the

well over time based on the fact that the soil was damp to wet during drilling of the monitoring well and the very fine

grained nature of the soils with an associated low permeability. It is also possible groundwater may occur seasonally

perched at the shallow bedrock contact.

We therefore recommend the following:

 Check 15MW01 regularly during monitoring events for water accumulation;

 Survey monitoring wells NW-1, NW-2, NW-3, and 15MW01 to confirm the groundwater flow direction; and,

 If 15MW01 remains dry the installation of a deeper bedrock monitoring well downgradient of the sludge drying

beds should be considered using a drill rig capable of penetrating both overburden and bedrock.
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5.0 LIMITATIONS OF REPORT

This letter-report and its contents are intended for the sole use of Government of Yukon and their agents. 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 Government of Yukon, or for any Project other than the proposed development at the subject site. Any such

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

and conditions stated in Tetra Tech EBA’s Services Agreement. Tetra Tech EBA’s General Conditions are attached

to this letter-report.



INSTALLATION OF A GROUNDWATER MONITORING WELL, CARCROSS WASTEWATER TREATMENT FACILITY, YUKON

FILE: ENVH2O03164-01 | OCTOBER 20, 2015 | ISSUED FOR USE

5

Well Completion 15MW01.docx

6.0 CLOSURE

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

the undersigned.

Respectfully submitted,

Tetra Tech EBA Inc.

Prepared by: Reviewed by:

Carol Ma, B.Sc., GIT (BC) Stephan Klump, Dipl.-Geol., Ph.D.

Hydrogeologist Senior Hydrogeologist, Team Lead

Direct Line: 778.945.5766 Direct Line: 867.668.9220

Carol.Ma@tetratech.com Stephan.Klump@tetratech.com
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ATTACHMENTS

Attachment 1 Figure 1: Site Plan Showing Groundwater Monitoring and Borehole Locations (1 Page)

Attachment 2 Groundwater Monitoring Well Log for 15MW01 (1 Page)

Attachment 3 Photographs 1 to 5 (3 Pages)

Attachment 4 Tetra Tech EBA’s General Conditions (1 Page)
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Photo 1: Hydroseeded area south of the sludge drying beds, looking southeast.

Photo 2: Sludge drying bed #2, looking southeast. Bedrock outcrop was noted behind the

fence.

Bedrock Outcrop

Sludge Drying Bed #2

Sludge Drying Beds

Bedrock Outcrop
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Photo 3: Setting up the drill rig at borehole location 15BH01.

Photo 4: Installation of 15MW01.
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15BH01 and 15BH02

Photo 5: 15MW01, looking southeast.

15MW01



GENERAL CONDITIONS

1

GEOENVIRONMENTAL REPORT

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

1.0 USE OF REPORT AND OWNERSHIP

This 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 those

to which it refers. Any variation from the site or proposed

development would necessitate a supplementary investigation and

assessment.

This report and the assessments and 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 analysis 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. The Client warrants that 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 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

EBA in its reasonably exercised discretion.

4.0 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.


