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1.0 INTRODUCTION

This report documents the findings of an investigation completed by EBA Engineering Consultants Ltd.

operating as EBA, A Tetra Tech Company (EBA), of the water drainage control structures of Trapper’s Lake.

These structures are understood to be important to the successful operation of the City of Yellowknife’s

(City’s) Fiddler’s Lake Sewage Lagoon.

Included in the investigation at Trapper’s Lake were three dykes, a small concrete weir (Control Structure

F9), and a former man-made outlet. Noted in passing were local drainages that may or may not influence

water flowing between Fiddler’s Lake and Trapper’s Lake. The purpose of the work was to visually assess

the integrity of the existing structures and provide recommendations for further work if required.

Authorization to proceed with the further investigation of the Trapper’s Lake structures was received via a

services agreement dated April 30, 2012.

It is understood that an annual inspection of known water control structures by a geotechnical engineer is

a condition of the water licence. EBA located and inspected Dykes 1 and 2 in 2011. EBA also inspected

Control Structure F9 in 2011, which we had previously inspected in 2007, in conjunction with various

annual inspections of the Fiddler’s Lake dams. In 2012, Dyke 3 and the former man-made outlet of

Trapper’s Lake were located and inspected. Dykes 1 and 2, and Control Outlet F9 were inspected again to

note possible seasonal changes in performance, and to collect further baseline information if/as needed.

2.0 TRAPPER’S LAKE SYSTEM DESCRIPTION

There are five known control structures influencing water flow along the south end of Trapper’s Lake. EBA

understands that the intent of these structures is to prevent water from Trapper’s Lake from flowing into

Fiddler’s Lake, and to reroute the flow into the Grace/Kam Lake drainage.

 Water Control Structure F9 – is a small concrete/earth dam at the southeast end of Trapper’s Lake.

This structure controls water flowing out of Trapper’s Lake, located to the east of Fiddler’s Lake. EBA

is not aware of any design information for this dam. Our understanding is that this control structure is

located on a channel excavated to divert water from Trapper’s Lake around the Fiddler’s Lake system.

 Former outlet – South Trapper’s Lake - the former outlet to bypass the Fiddler’s Lake drainage was

constructed with a shallow swale leading to a small lake near the access road. That drainage path goes

to the Grace/Kam Lake drainage. However, high runoff following construction caused the swale to

erode into a significant ditch, dropping the water level of Trapper’s Lake. The ditch was then

backfilled, and replaced with Control Structure F9 (AECOM, 2011 and 2012).

 Dyke #1 – is located at the southwest corner of Trapper’s Lake. This dyke is intended to block the

outflow from Trapper’s Lake down to Fiddler’s Lake.

 Dyke #2 – is located at about the middle of the south side of Trapper’s Lake, and is also intended to

block the outflow from Trapper’s Lake into Fiddler’s Lake.
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 Dyke #3 – is located at the southwest corner of the southeast arm of Trapper’s Lake, and is also

intended to block the outflow from Trapper’s Lake into Fiddler’s Lake.

Figure 1 presents a site location plan for reference, and shows the Trapper’s Lake structures in relation to

the structures on Fiddler’s Lake. Figure 2 presents a site location plan for the Dyke 1 and 2 areas. Figure 3

presents a site location plan for Dyke 3, Control Structure F9, and the former man-made outlet.

3.0 SCOPE OF WORK

EBA’s scope of work for 2012 consisted of the following:

 Visually inspect Dyke 1, and determine the extent of the breach in the dyke;

 Visually inspect Dyke 2;

 Attempt to determine whether water flows between Dykes 1 and 2, potentially bypassing either

structure to flow to Fiddler’s Lake;

 Locate and visually inspect Dyke 3, and determine whether or not it is breached;

 Visually inspect Water Control Structure F9;

 Locate and visually inspect the former man-made outlet;

 Briefly note surface conditions on trails used by EBA in 2012 to access the structures; and

 Prepare a summary letter that documents the findings of the inspections and presents

recommendations for ongoing maintenance or repair.

4.0 METHODOLOGY

Dyke 1 on Trapper’s Lake was briefly inspected by Rita Kors-Olthof, P.Eng., and Kumari Karunaratne, Ph.D.,

of EBA, on April 26, 2012. The purpose of this inspection was to obtain approximate dimensions of the site

and some confirmation of likely breach locations while the site was frozen and therefore easily accessible.

The east side of Dyke 1, as well as Dykes 2 and 3, Control Structure F9, and the former man-made outlet of

Trapper’s Lake were inspected by Rita Kors-Olthof, P.Eng., on June 1, 2012. Dyke 3 was located as

determined from aerial photo coverage. The west side of Dyke 1 was inspected by Rita Kors-Olthof, P.Eng.,

on July 4, 2012. The purpose of these inspections was to determine approximate dimensions of each

structure, and to look for visual evidence of seepage, erosion, presence of sinkholes, and other conditions

that might affect the integrity of each structure. For structures that had been inspected previously, the

purpose of the inspection was also to note possible changes to conditions observed by EBA on the previous

visual inspection of each structure. EBA’s inspections proceeded as follows:

 For Dykes 1 and 2, we compared our 2012 findings to EBA’s visual findings of October 6, 2011, as well

as collecting additional visual information and basic measurements. We also determined an

approximate width of the Dyke 1 breach.

 For Dyke 3, we located the dyke in the field and obtained visual baseline data and basic measurements.



2012 FURTHER INVESTIGATION OF TRAPPER’S LAKE STRUCTURES

Y14101405.001 | AUGUST 2012 | ISSUED FOR USE

3

Y14101405 Trapper's 2012 Further Investigation Report.docx

 Approximate abutment locations for all the dykes were marked in the field with survey ribbon for

future reference.

 For Control Structure F9, we compared water levels to those observed in 2011. Prior to 2011, the

structure had most recently been inspected in 2007. EBA recorded visual observations and compared

with previous observations.

 For the former man-made outlet, we located the outlet in the field and obtained visual baseline data

and some basic measurements.

 For the potential drainage path between Dykes 1 and 2, EBA traversed the existing trail and observed

surface water conditions.

 During the traverses between the various structures, EBA also noted a few additional areas that

appeared to be potential routes for water drainage out of Trapper’s Lake.

EBA correlated findings on the ground with observations made from our earlier air photo review for the

structures. That review was based on pre-development air photo coverage (1970), coverage dated only a

few years after construction (1984), coverage more than 10 years after construction (1994), and coverage

by recent imagery from Google Earth (2004) and 2008 ATLAS GIS imagery from Municipal and Community

Affairs (MACA, 2012).

5.0 OBSERVATIONS

5.1 Dyke 1

Photos 1 through 4 and Figure 4 show elements of the structure and surrounding terrain. Significant

observations were:

 The east and west ends of the dyke abut against local bedrock outcrops (Photos 1 and 2). The top of

the dyke slopes down from the abutments towards the middle. The dyke is about 68 m long from east

to west abutment.

 Approximately the middle third of the dyke is breached, with open water cutting entirely across the

dyke (Photos 3 and 4). The west edge of the breach is located about 17 m east of the west abutment,

and the east edge of the breach is located about 31 m west of the east abutment. Within the breached

area, there are grassy mounds, tussocks and water plants which appear to be essentially at water level,

surrounded by interconnecting patches of open water. The breach was estimated at 20 m wide at the

water level prevailing at the time of the July 4, 2012 site visit.

 The top width of the dyke just west of the western edge of the breach is less than 4 m wide and less

than 0.3 m above the water level on July 4, 2012.

 A line of birch along the north (upstream) crest is almost entirely inundated (Photos 3 and 4). This

observation suggests that the trees had grown there either when the water level was lower (if beavers

working downstream have raised the water level), or when the dyke was higher (if the dyke has

settled, or thaw settlement has occurred beneath the dyke). Since an obvious beaver dam was not
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encountered during EBA’s site traverses in 2011 or 2012, and because there is hardly any water

flowing over Control Structure F9 (further discussed below), the latter scenario appears more likely.

 It is also possible that the water level at the dyke is higher than it should be, if Control Structure F9 is

letting insufficient water through. However, the lack of water flowing over F9 appears to be at least

partially compensated for by water flowing through the former man-made outlet (further discussed

below).

 Former borrow areas appeared to be either covered in brush and trees, or inundated with water.

EBA’s April 2012 report provides further information from the aerial photo review of the Dyke 1 area.

Further observations of Dyke 1 from the 2012 field season are presented in Table 1, where they are

compared with similar observations from the 2011 inspection.

5.2 Dyke 2

Photos 5 through 10 and Figure 5 show elements of the structure and surrounding terrain. Significant

observations were:

 The east and west ends of the dyke abut on local bedrock outcrops, and there is an intermediate

bedrock outcrop as well (Photos 5 through 7). Dimensions of the dyke are about 53 m between east

and west abutments, with the intermediate bedrock outcrop at about 23 m west of the east abutment.

Looking east from the west abutment, the dyke is characterized by tall grasses on the un-treed

sections, and grasses, birch and willow in treed areas, especially on the downstream side.

 An apparent outlet stream from Trapper’s Lake, via a pond in the lake-side marsh, reaches the toe of

the dyke near the west end (Photo 8). The stream was less than about 0.6 m in width near the dyke at

the time of the site visit. There was no sign of seepage daylighting on the downstream face or at the

toe, though there was a pond downstream. This small stream may have been enhanced due to beavers

traveling along it, as a trail apparently used by beavers was also noted on the dyke itself at this

location. There was no visually observable flow in the stream. No corresponding seepage was

observed on the downstream face of the dyke.

 Another small stream is visible further east on the air photo coverage, but that stream is intermittent

where it comes close to the upstream side of the dyke (Photo 9). A marshy area was noted along the

edge of the pond at the toe of the downstream face, along with another apparently beaver-enhanced

waterway (Photo 10). No corresponding seepage was observed on the downstream face of the dyke.

 Since there is a pond downgradient of Dyke 2, it is possible that seepage from upstream is flowing

beneath the visible portions of the dyke. However, the pond is located at a borrow area used during

the construction of the dyke, and there was no pond prior to construction. No former borrow area was

apparent to the north of the dyke, and may be obscured by marsh.

 The water level of the pond is estimated to be about 0.5 m lower than the water level on the upstream

side of the dyke. The dyke crest is about 1 m above the upstream water level and about 1.5 m above

the downstream water level, and is highest at the west end.
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 The topographic relief is much less at the east end of the dyke than at the west end. If seepage issues

or overtopping of the dyke were to occur in future, this area might experience problems before the

west end. At the time of the 2012 site visit, no apparent seepages, erosion, or other issues were noted.

The 2012 field reconnaissance suggests that the dyke may be performing adequately thus far, and the

proximity of bedrock, or near-surface bedrock beneath the dyke may have helped to preserve it. It is

noted, however, that the internal structure of the dam is not known. Furthermore, while the vegetation on

the dyke certainly inhibits erosion, the roots from the trees on the top and sides of the dyke could

contribute to damage of the core, if there is one, and potentially create direct routes for water to seep or

flow through the dyke.

EBA’s April 2012 report provides further information from the aerial photo review of the Dyke 2 area.

Further observations of Dyke 2 from the 2012 field season are presented in Table 2, where they are

compared with similar observations from the 2011 previous inspection.

5.3 Dyke 3

Photos 11 through 16 and Figure 6 show elements of the structure and surrounding terrain. Significant

observations were:

 Dyke 3 is a smaller north-south dyke located between bedrock outcrops on the southwest corner of

the southeast leg of Trapper’s Lake, west of F9. The dyke is about 26 m long, and appears to have

settled in the middle, similar to Dyke 1, creating a low ridge or saddle across the swale (Photos 11

and 12).

 Dyke 3 has no obvious breach, but EBA suspects there may be some water seeping through it, due to

the proximity of small streams seen entering and leaving the dyke, and relatively low crest elevation

compared to the water level (Photos 13 through 15). The inlet and outlet streams, located about 9 m

north of the south abutment, are only a few metres apart, and less than about 0.5 m below the crest at

the time of the site visit.

 The southerly outlet stream leads to the small pond downstream (Photo 16, Figure 6), while the

northerly stream is intermittent.

 The apparent borrow area seen on the 1984 air photos was not visible in the field, as the area is

completely overgrown with brush and trees.

The 2012 field reconnaissance suggests that the dyke has been preserved thus far due to the proximity of

bedrock at the abutments, which limits the amount of settlement that can occur there. However, since the

middle of the dyke has clearly settled and may be continuing to settle, it may be only a matter of time until

a visible breach develops. As well, just as with Dyke 2, the internal structure of the dyke is not known.

And, while the vegetation on the dyke certainly inhibits erosion, the roots from the trees on the top and

sides of the dyke could contribute to damage of the core, if there is one, and potentially create direct routes

for water to seep or flow through the dyke.

EBA’s April 2012 report provides further information from the aerial photo review of the Dyke 3 area.

Further observations of Dyke 3 from the 2012 field season are presented in Table 3.
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5.4 Trail between Dykes 1 and 2

Air photo observations suggested that the construction trail between Dyke 2 and Dyke 1 might allow water

to bypass the dyke system, allowing water from Trapper’s Lake to flow into Fiddler’s Lake, even if Dyke 1

were functional (Figures 2 and 7). EBA made the following observations on June 1, 2012, which alleviates

some of the concern:

 Sections of the trail that appeared very dark in colour on Google Earth (2004) and on the ATLAS GIS

imagery (2008) and suggested the possibility of surface water along parts of the trail did not prove to

have flowing surface water. While there were marshy areas at both ends of the trail (Photos 17-18,

Figure 7), the middle section of the trail had long sections of dry ground (Photo 19). Based on the field

observations, the elevation of the middle part of the trail is probably high enough that surface water is

unlikely to travel between the two dyke areas.

 In 2011, EBA encountered a small stream at the western end of this drainage area whose origin was

not determined. In 2012, we located that stream again (Photo 20, Figure 2). It proved not to be

related to the trail, as the trail was located 20 m or so to the north. The stream essentially follows the

toe of the bedrock along the south side of the drainage, leading west then south into the main drainage

leading south to Fiddler’s Lake. The stream appears to originate from a spring about 50 m east along

the bedrock toe, parallel to the trail. However, it is not known whether its source is further east (e.g.

from Dyke 2 via groundwater), or from a local spring, or whether it is only due to localized ground

disturbance exposing the shallow groundwater table.

 EBA did not determine whether there may or may not be subsurface flow between Dyke 1 and Dyke 2.

As noted in our previous report, a slightly higher ground surface elevation along the trail between the

two dykes does not preclude the possibility of subsurface flow between the two sites.

5.5 Possible Water Drainage Near Dyke 3

Photos 21 and 22 as well as Figure 8 show elements of the drainage area and surrounding terrain.

Significant observations were:

 A small but strongly flowing stream runs from Trapper’s Lake to the pond (Photo 21).

 Around the pond, the terrain is generally marshy or boggy.

 The trail south of the pond may be one of the original construction trails, but apparently now sees ATV

use. It is marshy, in places inundated with water (Photo 22).

 The overall direction of water flow is not known, but based on the air photos, it appears that water

could flow south (apparently then bypassing Fiddler’s Lake), or west (heading towards Fiddler’s Lake).

The air photos also suggest possible water coming in from Trapper’s Lake from a small drainage just

northeast of the pond.
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5.6 Control Structure F9

Photos 23 and 24 and Figure 9 show elements of the structure and surrounding terrain. The structure is

greatly obscured when the vegetation is in leaf, but is much easier to see in early spring. Significant

observations were:

 The concrete east half of the dam is cast onto a local bedrock outcrop. The concrete section is 91 cm

thick from upstream to downstream side, and 144 cm long across the top surface, from the vertical

west edge at the earth spillway to the east abutment on the bedrock. The earth spillway is possibly

also supposed to be concrete but, if so, has overgrown considerably with willow roots and vegetation

(Photos 23 and 24).

 The concrete structure appeared to be in good condition, but it was not known if the west section

should have consisted of concrete or earth (and hence whether it should be cleaned out, or not).

 In September 2011, the water level was 20 cm below the top of the concrete and 6 cm below the top of

the earthen spillway on the upstream side, and 51 cm below the top of the concrete on the

downstream side. In June 2012, the water level was 21.5 cm below the top of the concrete on the

upstream side, and 46.5 cm below the top of the concrete on the downstream side. Photo 23 presents

an upstream view at F9.

 Water was merely seeping over the earthen spillway (Photo 24).

Further observations are presented in Table 4, where they are compared with similar observations from

the previous inspection in 2011.

5.7 Former Outlet of Trapper’s Lake – East of F9

EBA located the former outlet of Trapper’s Lake on June 1, 2012 (Photos 25 through 28, Figure 9).

Significant observations include:

 The backfill has settled such that there is now open water along most of the outlet and water is now

flowing out through this channel, down into the main bypass channel (Photo 25). The southeast end

of the former channel, near the main channel, still appears to have some intact fill, enough to cause the

stream to overflow (Photo 26).

 The overflow has spread out across the area for a distance of about 20 m west of the channel and 25 m

east of the channel, creating a broad marshy area extending into the trees (Photo 27)

 The sideslope of the main channel at this location is estimated at about 1.6 m high, with a 2H:1V

sideslope angle (Photo 28).

At the time of the site visit on June 1, 2012, Trapper’s Lake was releasing considerably more water from

the former outlet than at Control Structure F9.

5.8 Construction Access Trails

Several sections of apparent construction access trails were encountered during the June 1, 2012 site

traverse. The trails were not followed in their entirety, only the sections of the trails that facilitated direct
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access to the structures to be investigated. The only major trail section not yet mentioned above is the trail

leading from the sewage lagoon road to the former outlet and F9.

While many sections of the Trapper’s Lake outlet trail were in good condition, there were also many

sections of the trail that were wet, muddy, rutted, or had long sections with ponded water. Much of the trail

is also narrow, due to gradual regrowth of the adjacent vegetation. ATV’s appear to use the trail on

occasion. The trail is still readily traversed on foot, with a few detours around ponded water areas.

The section of trail between the former outlet and the rock outcrop south of Dyke 3 has some dry sections,

but also several areas that traverse marshy ground, or that are inundated with water. ATVs appear to use

the area as well, and have succeeded in created large wet braided trails in places.

The trail between Dykes 1 and 2 appears to have been undisturbed by ATVs, likely due to the

disappearance of the access from south of Dyke 2 (no longer obvious even on the air photos). However,

low-lying areas of the trail at the west and east ends are marshy.

6.0 RECOMMENDATIONS

6.1 Recommendations from Previous Inspection

Evaluate the performance of water control structures on Trapper’s Lake: Dyke 1, Dyke 2, Dyke 3, F9, and

former outlet near F9. These recommendations are satisfied by the current report.

6.2 New Recommendations

EBA’s new recommendations are as follows:

 Evaluate water flows through all drainages between Trapper’s Lake and Fiddler’s Lake. Determine if

surface or subsurface flows are reaching Fiddler’s Lake through drainages not blocked by existing or

previous dykes. Determine if Dykes 2 and 3 are effective in blocking drainage. The evaluation may

involve installation of water-level monitoring instrumentation, and/or dye-tracing of surface and

subsurface waters.

 Use water flows to help prioritize dyke replacements, repairs, or new dykes. Tentative order of

replacement based on visual observations: Dyke 1, Dyke 3, Dyke 2.

 Replace Dyke 1.

 Continue to monitor Dyke 3 annually, with a view to replacing this dyke next.

 Continue to monitor Dyke 2 annually. Locate the original design and/or construction records to

determine the intended/constructed configuration and likely remaining useful life of the dyke.

 Locate the original design of Control Structure F9, and the intended full-pool elevation of Trapper’s

Lake. Determine if there is in fact a concrete spillway beneath the earthen one, and whether or not the

soil and roots need to be cut away to restore the design spillway configuration.
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 Design a repair for the former man-made outlet of Trapper’s Lake so as to block the current water

flow. This repair should be made after the requirements for Control Structure F9 are further

researched and, if/as necessary, the appropriate water flow through the F9 structure is restored.

 If existing access trails are to be used for future access to the Trapper’s Lake structures so as to

maintain, repair or replace those structures, the trails should be repaired and/or upgraded for the

necessary trafficability in summer, or redeveloped for winter use only.

7.0 CLOSURE

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

contact the undersigned.

Sincerely,

EBA Engineering Consultants Ltd.

Prepared by: Reviewed by:

Rita I. Kors-Olthof, P.Eng., P.E. J. Richard Trimble, P.Eng., FEC

Senior Geotechnical Engineer, NT/NU Region Principal Consultant, Arctic Region

Direct Line: 403.763.9881 (cell) Direct Line: 867.668.2071 x222

rkors-olthof@eba.ca rtrimble@eba.ca
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Table 1: Comparison of 2011 and 2012 Observations at Dyke 1
Item Observed October 6, 2011 April 26, June 1 & July 4, 2012

Crest Width

The dyke crest (where present) was up to 4
m wide along the main embankment,
slightly wider at the abutments where the
top was rounded (Photo 1). Large breach
of dyke noted from east edge, with
interconnected water between large grassy
areas (Photo 4). The dyke crest was
grassy, with occasional birch trees or
broken snags, and a larger tree felled by
beavers near the east end. Dam crest at
east end of breach was less than about
0.15 m above the water level.

No change in configuration. Measured
approximate total length 68 m abutment to
abutment (April 26). Measured about 31 m
from east abutment to east edge of breach
(June 1). Measured about 17 m from west
abutment to west edge of breach (July 4).
Width of breach was thus estimated to be
20 m at current water levels. Plants at east
abutment included fireweed, vaccinium,
raspberry and birch, becoming grasses
further west, closer to the water. Plants at
the west abutment included horsetail,
fireweed, grasses, birch; small area of
exposed soil near top of abutment but no
significant erosion (Photo 2); predominantly
grasses near the water. Noted water plants
growing throughout the west end of the
breach (Photo 3). The dyke slopes down to
the water line from both abutments. On the
west end of the breach, the dyke crest was
about 0.3 m above the water level.

Upstream Face

Centre section of dyke is essentially
inundated. Noted similar vegetation on the
face at the abutments as seen on the crest
(Photo 1). Line of birch along upstream
face is under water (Photo 4).

No change. Much of upstream face is
under water, except at the abutments
(Photos 2 and 3).

Downstream Face

Centre section of dyke is essentially
inundated. Noted similar vegetation on the
face at the abutments as seen on the crest
(Photo 1).

No change. Much of downstream face is
under water, except at the abutments
(Photos 2 and 3).

Downstream Toe Large pond on downstream side of dyke. No change.

Possible Drainage
Downstream of Dam

Water that is not contained by Dyke 1
drains directly to Fiddler's Lake along a
bustling stream.

No change.

Y14101405.001 Tables IFU.xlsx 1
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Table 2: Comparison of 2011 and 2012 Observations at Dyke 2
Item Observed October 6, 2011 June 1, 2012

Crest Width

Dyke crest is rounded, roughly 4 m wide.
The dyke is about 1.5 m high, with the
upstream water level about 1 m below the
crest, and the downstream water level
about 1.5 m below the crest. Vegetation
mostly grasses at west end with occasional
small willow; brush and trees at east end.

No change. Dyke 2 is about 53 m long
between two bedrock outcrops. A central
bedrock outcrop is located about 23 m from
the east abutment. Observed small area of
exposed soil at west abutment which must
also have been there in 2011. No obvious
erosion despite exposure; area appears to
be gradually growing over with groundcover
plants. Noted that east end of dyke has
less topographic relief than west end.

Upstream Face

Vegetated mostly with grasses at west end
with occasional willow; mostly willows and
birch at east end. No sign of erosion.
Possible animal trail coming up from
water's edge near west end.

No change. No sign of erosion, noted
apparent beaver trail coming up from
water's edge near west end.

Downstream Face
No erosion observed, no seepage noted on
downstream face. Well vegetated with
grasses, birch and willow.

No change. No seepage noted on
downstream face.

Downstream Toe of Dam Pond is present below toe of dam.

No change. Observed marshy area on east
side appears to have beaver traffic, with a
couple of small leads coming up from the
pond through the marsh.

Possible Drainage
Downstream of Dam

No obvious drainage noted.

No change. If water drains through the
area, it could be out of sight beneath the
dam, as no obvious seeps were found on
the dam faces. No obvious areas of cloudy
water were seen in spot-check locations
along pond edge.

Y14101405.001 Tables IFU.xlsx 2
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Table 3: 2012 Observations at Dyke 3
Item Observed June 1, 2012

Crest Width

Dyke configuration is a low grassy ridge or
saddle between two bedrock outcrops.
Dyke about 26 m long. Very low relief,
difficult to discern dimensions and
configuration due to cover by grasses,
willow, larch, birch. Estimate crest width at
3-4 m, based on distance between small
streams upstream and downstream and
crest height above those streams (less than
about 0.5 m). Dyke has settled into the
drainage, creating a low ridge across,
higher at the abutments than in the middle.

Upstream Face

Well-vegetated with grasses, willow, birch
and occasional larch. Horsetail in low lying
wet zones, such as small streams. Very
little elevation above water line. Two small
streams from Trapper's Lake end about 3 m
apart at about 9 m north of south abutment.
Possibly enhanced by beaver traffic, whose
work is evident in the area.

Downstream Face

Well-vegetated with grasses, willow, birch
and occasional conifer. Horsetail in low
lying wet zones, such as small streams.
Very little elevation above water line. Two
small streams exit downstream face. The
southern stream leads to small pond
downstream. The northern stream is
intermittent.

Downstream Toe of Dam
Very difficult to discern transition at toe due
to profuse regrowth of vegetation and low
relief. No erosion.

Possible Drainage
Downstream of Dam

Suspect possible drainage through dyke
due to lateral and vertical proximity of
streams seen at upstream and downstream
faces of dyke and low profile of dyke.
However, no sediment appears to be being
carried away from the dyke.

Y14101405.001 Tables IFU.xlsx 3
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Table 4: Comparison of 2011 and 2012 Observations at Control Structure F9
Item Observed September 1, 2011 June 1, 2012

Configuration of Structure

The concrete east half of the dam is cast
onto a local bedrock outcrop. The concrete
section is 91 cm thick from upstream to
downstream side, and 144 cm long across
the top surface, from the west edge at the
earth spillway to the east abutment on the
bedrock. The earth spillway is possibly
also supposed to be concrete but in that
case has overgrown considerably with
willow roots and vegetation (Photos 15-16).

No change (Photos 23-24).

Condition of Structure

The concrete structure appeared to be in
good condition, but it was not known if the
west section should have consisted of
concrete or earth (and hence whether it
should be cleaned out, or not).

No change. Earthen spillway easily visible
on this visit (Photos 23-24).

Water Levels

Water level was 20 cm below the top of the
concrete and 6 cm below the top of the
earthen spillway on the upstream side, and
51 cm below the top of the concrete on the
downstream side (Photos 17-18).

Water level was 21.5 cm below the top of
the concrete, approximately at the top of
the earthen spillway on the upstream side,
and 46.5 cm below the top of the concrete
on the downstream side (Photo 24).
Slightly lower upstream water level may be
due to the small amount of roots and soil
cut away last fall, allowing slightly more
flow through. Higher downstream water
level compared to last fall may be for the
same reason, and/or due to elevated spring
groundwater conditions.

Water Flow

No flow was occurring on arrival at the site,
with the upstream water level 6 cm below
the top of the earth section. Minor
chopping of roots (all that could be
accomplished with the limited tools on
hand), did not reveal more concrete, but
allowed a little water through.

Small amount of water was seeping through
at the top of the earthen spillway (Photo
24).

Y14101405.001 Tables IFU.xlsx 4
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FIGURES

Figure 1 Site Location Plan

Figure 2 Site Location Plan for Dykes 1 and 2

Figure 3 Site Location Plan for Dyke 3, Control Structure F9 and Former Outlet of Trapper’s Lake

Figure 4 Site Plan for Dyke 1

Figure 5 Site Plan for Dyke 2

Figure 6 Site Plan for Dyke 3

Figure 7 Trail Between Dykes 1 and 2

Figure 8 Possible Water Drainage Near Dyke 3

Figure 9 Control Structure F9 and Former Outlet
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PHOTOGRAPHS

Photo 1 Looking east at east abutment of Dyke 1.

Photo 2 Looking northeast at west abutment of Dyke 1…

Photo 3 Looking east from the west end of breach in Dyke 1…

Photo 4 Looking west from east edge of breach in Dyke 1…

Photo 5 Looking west from the east abutment of Dyke 2…

Photo 6 Looking east from the west abutment of Dyke 2…

Photo 7 Looking east alongside bedrock outcrop in middle of Dyke 2.

Photo 8 Small stream from Trapper’s Lake reaches upstream face of Dyke 2.

Photo 9 Small open waterway a few metres long on downstream side of Dyke 2…

Photo 10 Looking south at marshy area and pond beyond downstream face of Dyke 2.

Photo 11 Looking north along Dyke 3. Dyke 3 appears to have settled in the middle…

Photo 12 Looking south from north abutment of Dyke 3...

Photo 13 Looking east from crest of Dyke 3 at northern small stream…

Photo 14 Looking east from crest of Dyke 3 at southern small stream…

Photo 15 Looking west along southern small stream exiting Dyke 3…

Photo 16 South stream enters small pond downstream of Dyke 3.

Photo 17 Looking west along marshy section of trail between Dykes 1 and 2…

Photo 18 Looking east along marshy section of trail between Dykes 1 and 2…

Photo 19 Looking east along trail between Dykes 1 and 2…

Photo 20 Small stream along bedrock toe, near west end of trail…

Photo 21 Looking west from bedrock outcrop at stream flowing from Trapper’s Lake…

Photo 22 Looking west at flooded section of trail south of pond.
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Photo 23 Looking north through Control Structure F9, Trapper’s Lake in background.

Photo 24 Looking east across Control Structure F9. Water is only seeping through…

Photo 25 Looking northwest towards Trapper’s Lake along former man-made outlet…

Photo 26 Looking northeast across former man-made outlet near southeast end…

Photo 27 Looking north at marshy area northeast of stream…

Photo 28 Looking upstream at water flowing from former outlet onto sideslope of main channel…
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Photo 1: Looking east at east abutment of Dyke 1 (October, 2011).

Photo 2: Looking northeast at west abutment of Dyke 1. Note bare soil near interface with
bedrock, well-vegetated further east.
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Photo 3: Looking east from the west end of breach in Dyke 1. Note grassy mounds and
tussocks and water plants. Birch along upstream face is inundated.

Photo 4: Looking west from east edge of breach in Dyke 1 (October, 2011). Note grassy
tussocks and inundated birch. Total width of breach estimated at 20 m.
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Photo 5: Looking west from the east abutment of Dyke 2. The east end of the dyke is covered
in thick brush and trees.

Photo 6: Looking east from the west abutment of Dyke 2. The west end of the dyke is more
open and grassy, with birch on the downstream face (right).
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Photo 7: Looking east alongside bedrock outcrop in middle of Dyke 2.

Photo 8: Small stream from Trapper’s Lake reaches upstream face of Dyke 2.
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Photo 9: Small open waterway a few metres long on downstream
side of Dyke 2, likely beaver-enhanced.

Photo 10: Looking south at marshy area and pond beyond
downstream face of Dyke 2.
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Photo 11: Looking north along Dyke 3. Dyke 3 appears to have
settled in the middle, leaving a low ridge in the swale.

Photo 12: Looking south from north abutment of Dyke 3. Can just see
bedrock outcrop at south abutment.
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Photo 13: Looking east from crest of Dyke 3 at northern small stream
on upstream side of dyke.

Photo 14: Looking east from crest of Dyke 3 at southern small stream
on upstream side of dyke.
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Y14101405.001 Photos 15-16 IFU.docx

Photo 15: Looking west along southern small stream exiting Dyke 3
on downstream side.

Photo 16: South stream enters small pond downstream of Dyke 3.
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Y14101405.001 Photos 17-18 IFU.docx

Photo 17: Looking west along marshy section of trail between Dykes
1 and 2, from near east end of trail.

Photo 18: Looking east along marshy section of trail between Dykes 1
and 2, from near west end of trail.
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Y14101405.001 Photos 19-20 IFU.docx

Photo 19: Looking east along trail between Dykes 1 and 2, from about
100 m west of east end of trail. Terrain in foreground drier
than further east.

Photo 20: Small stream along bedrock toe, near west end of trail,
appears to originate in a spring.
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Photo 21: Looking west from bedrock outcrop at stream flowing from Trapper’s Lake (right) to
small pond.

Photo 22: Looking west at flooded section of trail south of pond.
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Photo 23: Looking north through Control Structure F9, Trapper’s Lake in background.

Photo 24: Looking east across Control Structure F9. Water is only seeping through the earthen
spillway.
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Photo 25: Looking northwest towards Trapper’s Lake along former man-made outlet. Backfill
has settled, allowing ingress of water from lake.

Photo 26: Looking northeast across former man-made outlet near southeast end. Channel is
not as defined at this end, causing overland flow on both sides of stream.
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Photo 27: Looking north at marshy area northeast of stream, which extends almost to trees
25 m away.

Photo 28: Looking upstream at water flowing from former outlet onto sideslope of main channel
to join overall flow. Water from former outlet is more than at F9.
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GENERAL CONDITIONS

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 EBA’s Client. 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 EBA’s

Client unless otherwise authorized in writing by 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 EBA.
Additional copies of the report, if required, may be obtained upon

request.

2.0 ALTERNATE REPORT FORMAT

Where EBA submits both electronic file and hard copy versions of

reports, drawings and other project-related documents and
deliverables (collectively termed 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 EBA shall be deemed to be the original for the Project.

Both electronic file and hard copy versions of EBA’s instruments of

professional service shall not, under any circumstances, no matter
who owns or uses them, be altered by any party except EBA.

EBA’s instruments of professional service will be used only and

exactly as submitted by EBA.

Electronic files submitted by EBA have been prepared and

submitted using specific software and hardware systems. 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, 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. 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. 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

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 EBA BY OTHERS

During the performance of the work and the preparation of the

report, EBA may rely on information provided by persons other than
the Client. While EBA endeavours to verify the accuracy of such

information when instructed to do so by the Client, EBA accepts no

responsibility for the accuracy or the reliability of such information
which may affect the report.




