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October 24, 2008
YX00748.100

Dillon Consulting Limited
334 — 11" Avenue SE
Suite 200

Calgary, AB, T2G 0Y2

Atin: Keith Barnes, P.Eng.
Dear Sir:

Re: Sewage l.agoon Berm Inspection
Cape Dorset, NU

1.0 INTRODUCTION

At the request of Mr. Keith Bames, on behalf of Dilion Consuiting Ltd (DCL), AMEC Earth &
Environmental, a Division of AMEC Americas Limited (AMEC), carried out a sewage lagoon
berm inspection in Cape Dorset, NU.

Mr. Barnes with DCL, contacted AMEC via phone on September 25, 2008 and informed AMEC
that community personnel had noticed leaks occurring at sewage lagoon facility. Mr. Dmitry
Dumsky, P. Eng. with AMEC, contacted Mr. Matthew Price, a community support project officer,
and following a phone conversation, it was understood that the lagoon had accumulated a
significant volume of run-off water which was able to build in volume due to the closing of the
vaive controlling the lagoon drainage pipe. It is understood that valve was closed near the end
of July and the leak from the main berm was noticed near the end of August.

The purpose of the field visit was to assess the current condition of the berm, and determine
possible causes of the berm leak(s).

2.0 FIELD PROGRAM

The berm inspection was conducted on September 30" and October 1% 2008, by Mr. Dumsky,
a permafrost engineer with AMEC. The drainage contro! valve located within the manhole was
still closed on September 30™, and the water level in the lagoon was at about 2.0 m in depth.
Mr. Price assisted Mr. Dumsky by accompanying him to the areas of the leaks, and by providing
some background information. Foliowing discussion with Mr. Price, two main leak concerns
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impoundment in two areas, and water was leaking out of the lagoon impoundment within a
limited area along the down siope toe of the m ain berm.

Run-off water seeping through the road way embankment into the lagoon impoundment was
identified in two locations along the south roadway connecting the main west berm to the
smaller north berm. The first run-off seepage was located about 100 m to 120 m south from the
smaller north berm, while the second run-off seepage location was located about 20 m to 40 m
south of the main berm. At these locations, water freely seeps through the road embankment,
consisting of sandy crushed rock with some fines. The inflow seepage originates as run-off
water from the mountain slope which is situated immediately south of the roadway. Both
seepage locations are shown on Figure 1, and Photographs 1 and 2, Appendix A.

Water leaking from the lagoon impoundment was identified along the toe of the main berm,
about 20 to 30 meters south of the emergency spillway (Photograph 3, Appendix A). It is
believed that the water is leaking through or underneath the unfrozen larger main berm. It was
demonstrated by the geothermal analysis, that at the end of the first summer, the majority of the
berm and subgrade remain at temperature just below 0 °C. Thus, by allowing the run-off water
to accumulate, premature thermal degradation began to occur within the berm allowing the
water to leak under a considerable hydraulic gradient through the berm and around or through

the liner. It is believed that the liner could be damaged (torn), or improperly sealed off within the
cut-off trench.

Cn September 30, 2008 at about 1:30 pm, the valve controlling the lagoon drainage pipe was
re-opened allowing run-off water to drain into P-lake (Photograph 4, Appendix A). The water
level near the area of the leak dropped down about 20 mm after 3 hours of water flowing
through the drainage pipe (Photograph 5, Appendix A). On October 1, 2008, the water flow

from the drainage pipe dropped considerably (Photograph 6, Appendix A).

3.0 RECOMMENDATIONS

No immediate actions are required to reduce the water leaking through the main berm. Itis
expected that a frozen core will be re-created within the berm after a second winter season
(2008/2009) which will significantly reduce or eliminate the water seeping through the main
berm.

It is recommended that snow be removed from the crest and sideslopes of the main berm, at
least twice per month during 20087201 ngwi__r]t_gr'§§§§g§ ;

The run-off water that seeps through the road embankment into the lagoon should be diverted
away from the lagoon impoundment.
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Thermistors  should be installed in monitoring wells in accordance with AMEC's
recommendations provided in a letier dated May 28, 2008, submitted to DCL titled “Technical

Specifications for Thermistor String Instaliation in Berms of New Sewage Lagoon, Cape Dorset,
NU”.

4.0 CLOSURE

We trust the present information meets your current needs. Should you have any guestions,
please feel free to contact the undersigned.

Respectfully submitted,

AMEC Earth & Environmental,
a division of AMEC Americas Limited

Drmitry Dumsky, P.Eng,
Geotechnical and Permafrost Engineer

Reviewed by: Alexandre Tchekhovski, Ph. D., P.Eng,
Associate Geotechnical and Permafrost Engineer

PERMIT TO PRACTICE
AMEC Earth & Environmental, a
Division o{:ﬁ@gypeﬁms Limited

e PP i

Signature 1/(':” = e S -
Date Coefveies b L f LLCH
PERMIT NUMBER: P 047

The Assoviation of Professional Engineers
Geologisis and Geophysicists of the NWT /KU
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Photograph 1: First water entry area located about 100 to 120 m

Photograph 2: Second water entry located about 20 to 40 m



Photograph 4: Water flowing through drainage pipe
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Photograph 5: Water level dropping

Photograph 6: Water level within drainage pipe dropping



