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1 Introduction

The Clinton Creek site is a former asbestos mine located 80 km northwest of Dawson City, Yukon (YT), near
where the Fortymile River joins the Yukon River. Clinton Creek runs in an easterly direction through the site
and receives Wolverine Creek before discharging into the Fortymile River.

The Government of Yukon Energy, Mines and Resources’ Assessment and Abandoned Mines (AAM) retained
Advisian (WorleyParsons Group) to provide quality assurance/quality control (QA/QC) services for the Gabion
Drop Structure No. 4 (DS4) repairs (the works). This project includes the following scope of work:

= Provide an on-site engineer with appropriate expertise to oversee the technical execution of construction
and to confirm that all QC items are completed by the contractor as per design specifications and drawings.

= Provide engineering office support during construction.

= Develop and submit a final construction report.

= Develop and submit record drawings.

1.1 Background

The mine operated between 1968 and 1978. Waste rock from the mining operation was placed along the south
valley wall of Clinton Creek. Tailings from the milling operation were placed along the west valley wall of
Wolverine Creek. Landslides from the waste rock dump and the tailings piles have since blocked Clinton Creek
and Wolverine Creek, respectively. Hudgeon Lake has formed as a result of the blockage of Clinton Creek,
impounding approximately 10M m3 of water upstream of the site (Figure A).

Between 2002 and 2004, four gabion drop structures were installed in Clinton Creek, Yukon (YT), at the outlet
of Hudgeon Lake to control the flow of water discharging from the lake. In 2010, high flows (estimated return
period of approximately 100 to 200 years; WorleyParsons 2014) in Clinton Creek caused damage to existing
DS4 (Photo A). AAM, in conjunction with Aboriginal Affairs and Northern Development Canada (AANDC) and
Tr'ondék Hwéch'in First Nation, is currently evaluating long-term remediation options for the Clinton Creek
Site; however, until this work can be implemented, short-term measures are required to protect the Clinton
Creek channel against erosion that may undermine the stability of the adjacent waste rock and/or cause a rapid
release of water from Hudgeon Lake.
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Photo A Site Overview prior to DS4 Repairs (May 21, 2014,
looking west)
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1.2 Project Scope

Prior to the repair of DS4, the potentially unstable waste rock slope to the south and east of DS4 (Photo A) was
regraded to 2H:1V to allow safe working access to the site.

The repair to DS4 included filling the eroded channel, preparing a new 7 m wide channel, and lining it with
articulated concrete block (ACB) mats. The ACB mats were secured to the subgrade using duckbill anchors.

A stilling basin for energy dissipation was constructed at the downstream end of the Armorflex channel, before
discharge to the existing creek. Transitions to the gabion drop structure and to the existing creek channel were
constructed using large diameter rock collected on site.

Engineering record drawings and construction specifications for the DS4 repairs are presented in Appendix 1
and 2, respectively. The completed work is shown in Photo B. The original design report for the DS4 repairs is
in Appendix 3.

Photo B Site Overview at Substantial Completion
(September 23, 2015, looking northwest)
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1.3 Project Team

The project team, including roles and responsibilities, is summarized in Table A.

Table A Project Team

Responsibilities

AAM Owner e Owner construction support, oversight and management
e  Owner construction quality assurance

e Contract management

e Communication between the contractor and Advisian

e General site safety (jointly with General Contractor)
Environmental monitoring

Advisian Engineer Engineering design
Engineering construction monitoring and office support
Construction quality assurance

Producing record drawings and reports

P.S. Sidhu Trucking Ltd. General Contractor

Construction scope of work

e  General site safety (jointly with Owner)

e Design, construction, and operation of the creek diversion
during period of instream work

CAP Engineering Subcontractor e Survey control and earthworks guantity estimates
e Soil lab testing
e In-situ soil density testing

Armortec (Nilex) Subcontractor e  Design of Armorflex system (jointly with Engineer)

e  Supply of Armorflex mats

e  Quality control of Armorflex mat fabrication and
installation (jointly with Engineer)

Belisle Civil Consulting Subcontractor e Project management for the General Contractor
e Preparing the construction water management plan

Minnow Environmental Subcontractor e Preparing the fish salvage plan
e Environmental consulting

ELR Environmental e  Fish salvage prior to instream work
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2 Construction Overview

The construction scope of work included the following tasks:

= Construct a temporary construction access road connecting the site to the Clinton Creek Access Road.

= Regrade the waste rock to stabilize the slope on the south side of Clinton Creek, downstream of the damaged
gabion structure, at a slope of 2H:1V.

=  Temporarily divert flows in Clinton Creek from Hudgeon Lake to a point downstream of the instream work
area.

= Fill the eroded channel with on-site material.

= Armour the drop structure chute with Class 60T Armorflex® mats, including gravel bedding, geotextile,
microgrid, and ground anchors.

= Construct an instream transition from the upstream channel section (i.e. damaged gabion structure) and
downstream channel (i.e. existing unarmoured channel) to the Armorflex® mats using site-sourced rock.

= Complete minor repairs to the other drop structures.

Advisian’s field engineer was on-site from August 12 to 15, 2015, and again from August 27 to September 23,
2015 to monitor and document the quality of construction and to manage changes to the original design that
resulted from unforeseen site conditions. AAM’s site representatives were on-site throughout the duration of
the project.

2.1 Construction Schedule

Mobilization for construction began on August 8, 2015. The construction work was divided into five phases,
listed in Table B. Demobilization was completed by September 26, 2015.

Table B Construction Phasing

Construction Phase ‘Start Date ‘Substantial Completion Date
Mobilization, Construction Camp and Site Access August 8, 2015 August 20, 2015

Waste Rock Slope Stabilization August 14, 2015 August 29, 2015

Creek Diversion and Fish Salvage August 26, 2015 September 3, 2015

Drop Structure Repair September 3, 2015 September 23, 2015

Provisional Work September 6, 2015 September 25, 2015
Recommissioning DS4 and Removing Diversion September 23, 2015 September 25, 2015

Demobilization September 23, 2015 September 26, 2015

Advisian Clinton Creek Drop Structure No. 4 Repair Construction Report Page 5

Document Number 307071-01056-00-WW-REP-0001

307071-01056-00-WW-REP-0001_RO0.docx



.: Advisian \{lkOI‘I

WorleyParsons Group Govemnment

2.2 Material Quantities

Approximate construction material quantities are compared with pre-construction estimated quantities in
Table C.

Table C Material Quantities

Estimated Quantity As Constructed Quantity
(pre-construction) (approximately)

Common excavation m3 9,500 9,300!

Channel infill sub-base (general fill) m3 1,000 9702

Gravel base (100 mm minus) m3 120 160

Large diameter rock (300 mm to 800 mm dia.) |m3 30 46

Armorflex mats (2.4 m by 4.5 m) ea. 36 36

Armorflex mats (2.4 m by 5.3 m) ea. 18 18

Geotextile, non-woven m? 900 900

Microgrid, woven m?2 900 900

Grout, 30 MPa m3 10 10

Duckbill 68-DBD ground anchor ea. 312 3063

20 m rebar m 100 100

1. Includes excavation for a temporary access road to DS4 from the laydown area, waste rock slope
stabilization, channel construction, and over-excavation.

2. Includes waste rock and orange fill material, both of which were used as general fill.

3. Six of the 312 anchors were not installed along northeast edge of Armorflex channel due to the presence of
shale bedrock.

2.3 Major Earthworks Equipment
Major earthworks equipment used during the project consisted of the following:

= One Link-Belt 210 Excavator

= One Link-Belt 250 Excavator

= One Link-Belt 460 Excavator

= One CAT 14M Grader

= One CAT D6M Dozer

= One Front-End Loader

= One CAT CS56 Smooth Drum Vibratory Soil Compactor
= Three Terex 30-t Rock Trucks with Tailgate

= Kubota Mini Excavator
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3 Mobilization, Construction Camp, and Site Access

The site is accessed by driving west from Dawson City on the Top of the World Highway until Kilometre 59, and
driving north 40 km on the Clinton Creek Access Road. The locked gate that controls access to the site is located
9 km past the Fortymile River Bridge. See Figure A for the site layout and access road highlighted in red.

Mobilization began on August 8, 2015 and was completed on August 20, 2015. Mobilization included
transporting materials and equipment to site, setting up a construction camp, and access road improvements.
Advisian was only on-site between August 12 and 15, 2015 during this phase of work.

3.1 Construction Camp

The construction camp was located on the Clinton Creek Access Road, 1 km past the Fortymile River Bridge.
The camp consisted of individual trailers connected to a water tank, sewage tank, and generator, as well as
an ATCO trailer containing washrooms, showers, and laundry. Approximately five personnel stayed in

the construction camp, while the remaining four to five personnel were provided accommodations with

Earl Rolf and Sandra Vaisvil (svaisvil@yahoo.com) at the old Clinton Creek townsite.

3.2 Construction of Fording 1

Fording 1 is located approximately 300 m past the site access gate and crosses Clinton Creek. To allow heavy
equipment and trailers to access the site, a causeway was constructed at the fording using on-site fill material.
One 1.0 m dia. CSP culvert, four 0.6 m dia. CSP culverts, and a high flow channel were constructed to maintain
flows through the crossing, as shown in Photo C. This crossing was designed and constructed by the contractor.

Fish salvage was completed on August 9 to 10, 2015 prior to constructing the causeway. Fish nets were placed
in Clinton Creek upstream and downstream of Fording 1 prior to completing the fish salvage. Initially, only two
0.6 m dia. CSP culverts were installed on August 10, 2015. Two additional 0.6 m culverts, one 1.0 m culvert and
a high flow channel were added between August 16 and 27, 2015 in response to increasingly high flows in
Clinton Creek caused by heavy rainfall.
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Photo C Fording 1, Downstream Side (August 31, 2015,
looking northwest)
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4 Waste Rock Slope Stabilization

The waste rock slope to the south and east of DS4 was regraded from an initial slope of approximately 1.4H:1V
to a more stable slope of 2H:1V prior to commencing instream work. Regrading the waste rock slope allowed for
safer access to the instream work area.

Waste rock excavation began on August 14, 2015 and required 16 days to complete. 8,900 m3 of waste rock was
excavated from the slope. This volume includes access road excavation and some over-excavation by the
contractor, both of which are excluded from the excavation payment item. This volume excludes waste rock
excavated from the channel (approx. 400 m3). Waste rock to be used as channel infill (approx. 1000 m3) was
stockpiled along the road entering the laydown area at Universal Transverse Mercator (UTM) coordinates
513,140 mE, 7,147,357 mN. However, this stockpile was later found to be unsuitable fill material. It was left in
place since it was not restricting access. Excess waste rock was stockpiled near Porcupine pit, at UTM
coordinates 513,305 mE, 7,146,841 mN.

Excavation was carried out by pushing waste rock from the crest of the slope to the toe of the slope using a CAT
D6M dozer. Excess waste rock at the toe of the slope was loaded into Terex 30-t rock trucks using a Link-Belt
250 excavator. Access to the excavation area was single-lane with no turnaround, requiring rock trucks to back
up approximately 150 m from the construction laydown area to the excavator.

Permafrost was encountered in the lower 2 m to 4 m of the excavated slope. The extent of permafrost on

the slope, marked with survey stakes, is shown in Photo D. Groundwater seeped from a 5 m-wide section along
the toe of the slope, and appeared to be discharging at the surface of the permafrost. The seepage was initially
turbid but was running clear by the following day. The seepage rate was approximately 1 L/s and remained
constant throughout the project. Rock and geotextile was placed at the toe of the slope on September 25, 2015
to mitigate erosion. No other work was completed. The presence of permafrost is not expected to significantly
affect the stability of the slope or the DS4 repair.
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Photo D Permafrost at Toe of Waste Rock Slope (August 30,
2015, looking east)

4.1 Health and Safety - Asbestos

Airborne asbestos fibres were a potential concern during the excavation of waste rock. When actively working
in the waste rock excavation zone, the workers wore the following asbestos-related PPE:

= Half-face respirator with a P100 filter.
= Tyvek coverall suit, disposed of at the end of each day in garbage bags labelled “hazardous”.

Air sampling was conducted to measure the concentration of asbestos fibers in the air during active
construction in the waste rock excavation zone. One excavator operator, one rock truck driver, and one laborer
wore Gilian - Gilair 3 air sampling systems when actively working in the excavation zone. The air sampling
systems were worn on the belt for up to eight hours.

Air sampling was conducted by the contractor three times during the course of actively working in the
excavation zone. The first run of air sampling was conducted at the start of waste rock excavation. Air samples
were tested by Wes-HAR Asbestos Analysis and Consulting in Richmond, BC. The average measured airborne-
asbestos concentration was 0.009 fibres/cc. The maximum measured concentration was 0.029 fibres/cc. The
maximum allowable concentration of airborne asbestos is 5.0 fibres/cc/ 15-minute limit (from Table 10 -
Mineral Dusts of the Yukon Occupational Health Regulations). No air samples exceeded this limit.
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5 Creek Diversion and Fish Salvage

In order to isolate the instream work area, Clinton Creek was diverted from the outlet of Hudgeon Lake to
approximately 50 m downstream of DS4. The diversion was designed by the contractor and completed in
accordance with the Water Management Plan (Appendix 8). The fish salvage was completed in coordination
with the dewatering of the instream work area and prior to commencing instream work. The fish salvage was
carried out in accordance with the Fish Salvage Plan (Appendix 9).

Daily field reports of construction activities during the creek diversion and fish salvage are provided in
Appendix 4.

51 Creek Diversion

Construction of the creek diversion began on August 26, 2015 and required seven days to complete. The creek
was diverted using four 12 in. submersible pumps, each connected to a 10 in. diameter high-density
polyethylene (HDPE) pipe. A fifth standby pump was available on-site. The pumps were placed in an intake
sump, which was constructed near the outlet of Hudgeon Lake, as shown in Photo E. The intake sump was
armoured with riprap and off-spec Armorflex mats (refer to Section 0). Sections of HDPE pipe, each 15 m long,
were joined using bolted flanges with rubber gaskets. The length of the finished diversion pipes was
approximately 250 m long.

The diversion pipe alignment ran along the south side of the Clinton Creek channel and beneath the access road
down to below DS4 as shown on Drawing 1003 in Appendix 1. The access road was approximately 5 m wide and
was designed and constructed by the contractor. Some excavation of the waste rock slope, outside the scope of
the slope stabilization works, was required. The DR17 HDPE pipes were buried approximately 1 m below the
finished road grade. Backfill over the pipes was orange fill material, placed in a 1 m lift and track packed.

The sequencing of the diversion of Clinton Creek was as follows:

1. Construction of the inlet sump and installation of pumps (August 26 to 27, 2015).

2. Construction of the diversion pipe bed and installation of HDPE pipes (August 27 to September 1, 2015).

3. Construction of the diversion pipe outlet erosion protection and connecting the inlet sump to Hudgeon Lake
(September 1, 2015).

4. Pumps turned on (September 1, 2015).

5. Dam at Hudgeon Lake outlet installed (September 2, 2015).

6. Fish salvage completed (September 2 to 3, 2015).

The four pumps were powered by two diesel generators. Initially, all four pumps were operating to draw down
the Hudgeon Lake water level. Once the lake level was drawn down, the pumps were run intermittently.
Most pumps that were not running continued to siphon due to the net elevation drop from inlet to outlet.
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There were no delays to the construction schedule as a result of the relatively high flows observed in

Clinton Creek in August, 2015 (Section 5.2); however, the diversion pumping capacity was exceeded between
approximately August 19 and September 1, 2015. Had heavy rainfall persisted to the end of August or into
September, the pumping capacity may not have been sufficient to avoid delays in construction. Further, had
the heavy rainfall occurred during instream work, while Hudgeon Lake was dammed off, it would have posed a
risk to the DS4 repairs and potentially the other three drop structures. The observed flows were significantly
higher than typical flows in Clinton Creek during August (Yukon Government 2005), and as such highlight the
inherent uncertainty with regards to predicting flows and the sizing of temporary creek diversion works.

Photo E Pump Intake and Dam at Hudgeon Lake Outlet
(September 3, 2015, looking northeast)

The diversion pipes discharged onto an off-specification Armorflex mat at approximately Station 0+70. Large
boulders were placed around the discharge, as shown in Photo F, to reduce discharge velocities and protect
against erosion of the creek and the waste rock toe.
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Photo F Diversion Pipe Discharge, Erosion Protection
(September 1, 2015, looking east)

5.2 Hudgeon Lake Water Levels and Flow Rates

In order to sustain fish passage and habitat, a minimum flow rate of 0.2 m3/s in Clinton Creek was required
throughout the duration of instream work. Lake water level and discharge measurements were taken
intermittently throughout the duration of the project and are presented in Table D. Hudgeon Lake water levels
prior to August 27, 2015 were recorded by AAM.

Table D Hudgeon Lake Water Level and Discharge Measurements

Hudgeon Lake Staff |Hudgeon Lake |Clinton Creek

DetiE end Uime Gauge Reading (cm) |Water Level (m) |Flow Rate (m3/s) SEMMER

August 18 6 411.74

August 20 18 411.86

August 22 12 411.80

August 24 14 411.82

August 26, 07:00 15 411.83

Lake discharge only

August 27, 15:00 28 411.96 34

August 28, 07:00 29 411.97

August 28, 13:00 28 411.96

August 29, 09:00 22 411.90 2.8

August 29, 17:00 20 411.88 2.5
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Hudgeon Lake Staff

Hudgeon Lake

Clinton Creek

DElE & Time Gauge Reading (cm) |Water Level (m) |Flow Rate (m3/s) (SIS
August 30, 08:00 17 411.85 2.1

August 30, 16:00 15 411.83 2.0

August 31, 07:00 12 411.80 1.7

August 31, 16:30 10.5 411.79 1.6

September 1, 07:30 9 411.77 15

September 1, 16:30 7.5 411.76 1.3

September 1, 17:00 7.5 411.76 2.4

September 2,07:30 |0 411.68 1.9 Lake discharge + pumping
September 2, 13:00 -2 411.66 1.4

September 2, 17:30 -3 411.65 111 Pumping only
September 3,07:00 |-4 411.64 - -
September 4, 07:00 -8 411.60 - —
September 5, 07:00 -12 411.56 -— —
September 6, 07:00 -16 411.52 -— —
September 7, 07:00 |-19 411.49 -— -
September 8, 07:00 |-19 411.49 0.71 Siphoning only
September 9, 07:00 |-19 411.49 -— -
September 10, 07:00 |-20 411.48 -— —
September 11, 07:00 |-21 411.47 -— —
September 12, 07:00 |-22 411.46 -— —
September 13, 07:00 |-24 411.44 -—- -
September 14, 07:00 |-25 411.43 - i
September 15, 07:00 |-21 411.47 --- -—
September 16, 07:00 |N/A N/A -— —
September 17, 07:00 |-20 411.48 -— —
September 18, 07:00 |-19 411.49 -— -
September 19, 07:00 |-19 411.49 -— -
September 20, 07:00 |-19 411.49 - i
September 21, 07:00 |-19 411.49 -— —
September 22, 07:00 |-22 411.46 --- -—
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Hudgeon Lake Staff |Hudgeon Lake |Clinton Creek

Gauge Reading (cm) |Water Level (m) |Flow Rate (m¥s) | “0mment

Date and Time

September 23, 07:00 |-21 411.47 - —

Lake discharge only,

20 411.48 ~0.2 measured at DS1 notch

September 23, 17:00

1. Flow rates in Clinton Creek were generally maintained between 0.7 m3/s (all pumps siphoning) and 1.1 m3/s
(all pumps pumping) between September 2 and 23, 2015. Therefore, flow measurements were not taken
regularly during this period.

Hudgeon Lake water levels were monitored at the staff gauge near the construction laydown area. The 0.0 m
reading on the staff gauge corresponds to an elevation of 411.68 metres above sea level (masl)
(WorleyParsons 2015a).

Hudgeon Lake discharge measurements were taken in Clinton Creek at Fording 1 (Photo G), approximately
800 m downstream of the lake outlet. This location was selected to take advantage of the installed culverts for
measuring discharge. All five culverts at Fording 1 operated as inlet controlled throughout the duration of flow
measurements. Headwater depths were measured at each culvert and plotted on an inlet-control nomograph
for corrugated steel pipes CSPs to estimate total flow rate. Where very high creek flows overtopped the north
side of the crossing (see orange fill area in Photo G), a broad-crested weir equation was used to estimate flow.

Photo G Fording 1, Creek Flow Measurements (August 31,
2015, looking northeast)

An approximate rating curve was developed for the Hudgeon Lake outlet assuming weir flow across DS1
controls the lake water level. DS1 is shown in Photo H.
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Photo H DS1 Weir Flow at Hudgeon Lake Outlet
(September 23, 2015, looking northwest)

5.2.1 Equation No. 1

Equation No. 1 presents a semi-empirical rating curve that divides weir flow into the following components:

1. Low Flow Notch
2. Main Weir
3. Side Slopes

It was assumed that the weir water level was approximately 2 cm below Hudgeon Lake level. Weir coefficients
C1, C2, and C3 were calibrated using lake level and discharge measurements. These coefficients are slightly
lower than expected, which is typically about 1.45 for broad-crested weirs at low flow (Tracy 1957). This can be
explained by the presence of logs and debris in DS1 during the period of discharge measurements.

The coefficients should increase slightly once the debris has been removed.

Equation No. 1 - DS1 Weir Rating Curve
0
Q = C;w h}® + Cow,h}® + C3 tan (E) h3*

Calibrated Coefficients: C; = 1.3, C, =14, ;=11

Measured weir widths: w, = 0.8m, w, =7.0m
. (9) _4H
M) T

Weir headwater hy = WL —411.12 — 0.02 (< 0.40m), h, = WL —411.52 — 0.02

Advisian Clinton Creek Drop Structure No. 4 Repair Construction Report Page 16
Document Number 307071-01056-00-WW-REP-0001

307071-01056-00-WW-REP-0001_RO0.docx



Advisian

WorleyParsons Group

Yukon

Govaernment

A graph of the Hudgeon Lake rating curve (Equation No. 1) is shown in Figure B. Lake level and discharge
measurements are plotted on the same graph for reference.

. :
/
/

id
| A

Hudgeon Lake Discharge Rate (m3fs)

fury
o

411.20 411.40 411.60 411.80 412.00 412.20
Hudgeon Lake Water Level (masl)
Figure B Estimated Hudgeon Lake Discharge Rating Curve

5.3 Fish Salvage

— Equation 1

»®  Measurements

The fish salvage in the DS4 in-stream work area began on September 2, 2015 and required one-and-a-half days
to complete. The dam across Hudgeon Lake outlet was installed over a period of approximately five hours to
slowly drop water levels in the work area. A net was placed across Clinton Creek just upstream of the diversion
pipe discharge outlet to prevent fish from entering the instream work area once the fish salvage began.
Approximately 500 fish were removed from the instream work area. The fish salvage was complete by noon on

September 3, 2015.
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Conducting the Fish Salvage (September 3, 2015,

Photo |

looking northwest)
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6 Drop Structure Repair

Erosion during the flood of 2010 resulted in an approximately 4 m drop in the Clinton Creek channel
immediately downstream of DS4, damage to several courses of gabion baskets, and the mobilization of

the underlying waste rock material. To mitigate the risk of further channel erosion and of the drop structures
washing out entirely, the repair work involved backfilling the creek channel and armouring it with Armorflex
mats and large diameter rock. The repair of DS4 can be divided into the following stages:

Subgrade Preparation

Removal of Damaged Gabions

Bulk Earthworks

Placement of Geotextile, Gravel Base Layer and Microgrid
Installation of Armorflex Mats, Duckbill Anchors, Rebar and Grout
Placement of Large Diameter Rock at Inlet and Outlet Transitions

o gl wN =

Daily field reports of construction activities during the DS4 repair are presented in Appendix 4.

6.1 Removal of Damaged Gabions

Damaged gabion baskets on the sixth course (i.e. row or layer) from the top of DS4 were removed to create a
hydraulically efficient transition to the Armorflex channel.

Photo J DS4 after Removing Damaged Gabion Baskets
(September 5, 2015, looking northwest)
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6.2 Subgrade Preparation

Subgrade preparation included moving large diameter rocks in the creek channel to areas with deeper fill and
excavating unsuitable native material.

Where channel infill was placed over saturated material, a thicker first lift of approximately 0.5 m to 1.0 m was
used to avoid disturbing the native material during vibratory compaction. Between Stations 0+50 and 0+65
(approximate) saturated silty material was removed from the south side of the channel to a depth of 0.5 m.
The subgrade excavation was backfilled with orange fill (see Section 6.3 for description). Orange fill was
compacted to 95% of the control strip maximum dry density, as described in Section 6.3. The north side of the
channel in this area consisted of native shale bedrock, which is adequate subgrade material. Photo K shows the
approximate extents of subgrade excavation.

Photo K Subgrade Excavation Between 0+50 m and 0+60 m
(September 8, 2015, looking west)

At the downstream end of the stilling basin, station 0+59 m, the longitudinal slope of the 0.3 m transition was
changed from 1.5H:1V, as originally designed, to approximately 6H:1V. This change was made to facilitate
construction and to avoid sharp bends in the Armorflex mats.

6.3 Bulk Earthworks

Bulk earthworks for the repair of DS4 began on September 3, 2015 and, in conjunction with removing damaged
gabion baskets and preparing the subgrade, were substantially completed by September 12, 2015. 970 m? of fill
and 400 m3 of excavation were required to reach finished subgrade elevations.
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The fill was loaded from the stockpile into Terex 30-t rock trucks using a Link-Belt 210 excavator, hauled to
DS4, and placed using a CAT D6M dozer and Link-Belt 250 excavator. Fill was compacted using a CAT CS56
smooth drum vibratory soil compactor.

The original design called for the excavated waste rock to be used as fill in the channel, compacted to 93% of
the Modified Proctor Maximum Dry Density (MPMDD) specified in Table E; however, when the waste rock was
placed it was found to have a moisture content of approximately 24% (Table F) and the minimum specified
compaction could not be achieved. Much of the waste rock on-site was found to have higher than optimum
moisture content.

There are a combination of factors that may have contributed to the high moisture content of the waste rock,
which caused it to be unsuitable as channel infill material. These contributing factors include the following:

= The weather was abnormally wet during excavation and stockpiling of material.
= The waste rock sample that was sent to the lab for proctor tests was taken from the upper slope and found to
have an in situ moisture content of 7.0%, near optimum. However, waste rock that was stockpiled as
channel infill material was taken from the lower slope, which potentially had higher in situ moisture content.
= The contractor’s stockpile may not have been adequately compacted and graded to ensure proper drainage.
= The waste rock at Clinton Creek may be particularly susceptible to absorbing water.

In order to proceed with filling the channel, a stockpile of orange fill material, located at approximately
513,384 mE and 7,146,928 mN, was used instead of waste rock. The suitability of the orange fill as channel fill
material was approved by Advisian. The first lift of waste rock that did not meet density requirements was
substantially removed before orange fill was placed.

Orange fill was compacted to 98% of the control strip maximum dry density (MDD). This was completed in
accordance with the Alberta Transportation specification ATT-58/96 Density Test, Control Strip Method. To
measure a control strip MDD, in-situ density was measured in three locations along a test strip at 4, 6, and 8
passes with a vibratory soil compactor. After 6 passes, the measured dry density began to decrease. The control
strip MDD was therefore taken as the median density at 6 passes. The measured control strip MDD was

2113 kg/m3. The SPMDD was later determined to be 2070 kg/m3 (not corrected for oversize) as shown in Table
E. These two values are comparable, which gives us confidence that the control strip method was an adequate
measure of in-situ density.

Advisian Clinton Creek Drop Structure No. 4 Repair Construction Report Page 21
Document Number 307071-01056-00-WW-REP-0001

307071-01056-00-WW-REP-0001_RO0.docx



Advisian “Ikﬁl‘l

WorleyParsons Group Governmant

Photo L Placing and Compacting Fill - Red line shows
approximate extent of subgrade excavation.
(September 9, 2015, looking northwest)
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6.3.1 Specifications and Drawings

The channel was regraded to the subgrade elevations and grades specified on Drawing No. 1002 in Appendix 1.
General channel infill was placed and compacted in accordance with Specification 31 14 11 - Earthworks and
Related Works in Appendix 2 with the following exceptions:

= Item 2.1.1: Orange Fill (see Section 6.3 for description) was added as an alternative to waste rock for
channel infill material.

= Item 3.6: For Orange Fill, the compaction requirement of 93% MPMDD was changed to 95% to 98% of
Control Strip MPMDD. Control Strip MPMDD was determined in accordance with Alberta Transportation
specification ATT-58/96 Density Test, Control Strip Method.

6.3.2 Materials and Testing

Proctor test and sieve analysis results for channel infill materials, waste rock and orange fill, are in Appendix 5
and summarized in Table E. Orange Fill was tested using the Standard Proctor method, which is acceptable for
this type of coarse-grained material.

Table E Lab Test Results for Channel Infill Materials
Parameter Waste Rock Orange Fill
Test Type Modified Proctor (ASTM D1557) Standard Proctor (ASTM D698)
Maximum Dry Density 2,195 kg/m?3 2,070 kg/m3
Corrected Maximum Dry Density 2,259 kg/m3 N/A
Control St Maimum Dry Dty
As Received Moisture Content 7.0% 3.3%
Optimum Moisture Content 7.5% 11.0%
Corrected Optimum Moisture Content 8.3% N/A
Sieve Analysis
<50 mm 100% 69%
<10 mm 81% 28%
<0.08 mm 20% 4%

Density testing of the fill was completed by the contractor using a nuclear densometer. Density testing results
are in Appendix 6, and summarized in Table F.
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Table F Field Test Results for Channel Infill Materials

Parameter Waste Rock Orange Fill Subcut (orange fill)
Specified Minimum Compaction 93% of MPMDD |95% to 98% of control strip |N/A

Total No. of In Situ Density Tests 9 55 6

No. of In Situ Density Tests on Recompacted 9 6 1

Lifts

No. of In Situ Density Tests on approved Lifts |O 49 5

Average Dry Density! 1,474 kg/m3 2,116 kg/ms3 2,069 kg/m3
Average Percent Compaction! 68.3% 100.1% 2 97.9% 2

Average Moisture Content! 24.1% 8.5% 7.1%

1. Only results from approved lifts are included, with the exception of waste rock where no lifts were approved.
Test results for lifts that required additional compaction are excluded.

2. Percent compaction for orange fill and subcut were calculated by comparing in situ dry density to
the control strip maximum dry density, instead of the standard proctor maximum dry density.

6.3.2.1 ARD and Metal Leaching

Acid rock drainage and metal leaching (ARD/ML) lab testing was completed on samples of waste rock and

100 mm minus gravel (stockpile at site entrance; same material as orange fill). These test results are presented
in Appendix 10 and summarized in Table G and indicate that both materials are not potentially acid generating
(non-PAG). Results from shake flask tests indicate potential CCME exceedances in Selenium and Chromium
from waste rock, and Arsenic and Chromium from 100 mm minus gravel. No metals exceeded MMER limits.
The orange fill material was not specifically tested for ARD/ML but is composed of the same source material as
the 100 mm minus gravel.

Given the current presence of large volumes of waste rock in the former Clinton Creek valley, screening of
downstream water samples for potential concentrated elevations of these metals should be considered.
However, considering the relatively small quantity of material that was placed in Clinton Creek compared to the
current volumes of waste rock in the valley, no significant change to downstream water quality is expected.
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Table G Summary of Acid Rock Drainage and Metal Leaching Lab Test Results

Acid Generating  Shake Flask Metal Exceedances °

Material Description NPR*

Potential (% of CCME Chronic Limit)
Serpentinized Utramafic, Chromium (Cr): 200% of CR(1V)
Waste Rock Graphitic Argillite, and 22.0 Non-PAG .
Mudstone/Siltstone Selenium (Se): 680%
i Arsenic (As): 130%
100 mm Minus Meta - Sandstone 48.4 Non-PAG . (As) )
Gravel Chromium (Cr): 300% of Cr(1V)

1. Neutralization Potential Ratio (NPR) is the ratio of acid neutralizing capacity (modified Sobek method) to
acid generating capacity (total sulphur method). This value was averaged over three samples for each
material.

2. Potentially acid generating (PAG) material has an NPR less than 1. Non-PAG material has an NPR greater
than 2. NPR between 1 and 2 is uncertain.

3. An exceedance was defined as a final dissolved metal concentration that is greater than the Chronic limit
under the Canadian Environmental Quality Guidelines for the Protection of Aquatic Life (CCME).

6.4 Geotextile, Gravel Base Layer and Microgrid

Placement of the non-woven geotextile, a gravel base, and woven microgrid began on September 12, 2015 and,
in conjunction with placement of Armorflex mats, was completed by September 19, 2015.

The non-woven geotextile was Nilex 4510. The woven microgrid was Stratagrid. The geotextile and microgrid
were cut into strips and placed by labourers. Strips were placed across the channel (i.e. perpendicular to

the direction of flow). Adjacent strips were overlapped a minimum of 600 mm in the direction of flow

(i.e. shingled). Geotextile, gravel and microgrid were placed starting at the downstream end and working
upstream.

The gravel base was 100 mm minus crushed rock (100 mm Minus), which was stockpiled by the site entrance.
100 mm minus was loaded from the stockpile into Terex 30-t rock trucks using a Link-Belt 210 excavator,
hauled to DS4, and placed using a Link-Belt 250 excavator. The 100 mm minus was compacted using a CAT
CS56 smooth drum vibratory soil compactor.
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Photo M Placing Geosynthetics, Gravel Base, and Armorflex
Mats (September 14, 2015, looking northwest)
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6.4.1 Specifications and Drawings

Geosynthetics and a gravel base were placed beneath all Armorflex mats, as shown on Drawing No. 1002 in
Appendix 1, and in accordance with Specification 31 36 19 - Armorflex Mats in Appendix 2 with the following
exception:

= Item 3.3.3: Geosynthetics were anchored at the upstream and downstream anchor trenches as well as at
the top of the channel banks, but not necessarily to the minimum 1.5 m specified. Since all edges of the
geotextile and microgrid ended below finished grade, additional anchoring was not necessary.

6.4.2 Materials and Testing
Proctor test and sieve analysis results for the gravel base material, 100 mm minus, are in Appendix 5 and

summarized in Table H.

Table H Lab Test Results for Gravel Base Materials

Parameter ‘100mm Minus

Test Type Modified Proctor (ASTM D1557)
Maximum Dry Density 2,355 kg/m3
Corrected Maximum Dry Density 2,475 kg/m3

Control Strip Maximum Dry Density (based on ATT-58-96) N/A

As Received Moisture Content 1.5%
Optimum Moisture Content 7.0%
Corrected Optimum Moisture Content 5.2%

Sieve Analysis

<50 mm 95%
<10 mm 52%
<0.08 mm 6%

Density testing of the gravel base layer was completed by the contractor using a nuclear densometer. Density
testing results are presented in Appendix 6, and summarized in Table I. The contractor was unable to achieve
the Specified Minimum Compaction of 95% MPMDD in the field, despite near-optimum soil moisture. The high
void ratio of the 100 mm minus material was likely not captured in the proctor testing due to the screening of
coarse material. The maximum achievable density, approximately 87% of MPMDD, was obtained after
approximately four passes with a vibratory soil compactor. Therefore, a minimum of four passes were required
throughout the compaction of the gravel base layer, which is acceptable.
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Table | Field Test Results for Gravel Base Materials

Specified Minimum Compaction 95% of MPMDD

No. of In Situ Density Tests 10

No. of In Situ Density Tests on Recompacted Lifts 1

No. of In Situ Density Tests on approved Lifts 9

Average Dry Density! 2,156 kg/m?3

Average Percent Compaction! 87.1%

Average Moisture Content! 6.3%

1. Only results from approved lifts are included. Test results for lifts that required additional compaction are
excluded.

6.5 Armorflex, Duckbill Anchors, Rebar, and Grout

Placement of Armorflex mats began on September 13, 2015 and, in conjunction with placement of geosynthetics
and gravel base material, was completed by September 19, 2015. Installation of duckbill anchors and grouting
voids and transitions between mats was completed between September 16 and September 21, 2015. A total of
306 anchors and approximately 10 m3 of grout were used. An Armortec representative was on-site from
September 12 to 15, 2015 to inspect the quality of the Armorflex mats, direct any necessary repairs to damaged
mats, approve sub-grade material, and monitor the placement of the first nine mats.

Armorflex mats were brought from the laydown area to DS4 using a front-end loader holding a spreader bar.

At DS4, mats were placed with a Link-Belt 460 excavator holding a spreader bar. A minimum of three labourers
were required to position the mats flush with adjacent mats. Care was taken to remove large or protruding
rocks from gravel bedding before placing each mat. Crowbars were used to shift individual concrete blocks or to
“seat” the blocks properly. Due to the tapered block design, mats were oriented such that the thicker edge of
each block was positioned downstream. Blocks with the leading (i.e. upstream) edge visibly protruding into

the flow were repositioned and, where necessary, grouted in place.

6 m lengths of 20M rebar were placed longitudinally in the channel between adjacent Armorflex mats. The
rebar was threaded through the Armorflex cables to help secure adjacent mats. A minimum 0.8 m overlap was
provided at rebar lab splices.

The duckbill anchors were installed using a pneumatic jackhammer. Due to the large rocks in the orange fill,
anchor holes were pre-drilled to avoid snapping the thin end of the driving rod that attaches to the anchor head.
Duckbill anchors were attached to the Armorflex mat cables by looping the anchor around and back through its
own cable before driving the anchor-head in. The duckbill anchors were set by prying up on the cable with a
steel rod. Where shale bedrock was encountered along the northeast edge of the Armorflex channel, one anchor
was installed per mat (Drawing Nos. 1001 and 1004 in Appendix 1) instead of two as originally designed.
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The duckbill 68-DBD anchors specified were not suitable for shale bedrock, which caused substantial damage

to the anchors and the driving rod during installation. This change will have no significant impact on the
performance of the Armorflex channel because these mats are located in the stilling basin section of the channel,
which has a higher factor of safety against failure.

The dry grout was mixed with water from Clinton Creek on-site using a portable concrete mixer. The grout was
placed using wheelbarrows, tamping rods and finishing trowels. Fresh grout was covered with insulated
blankets overnight to protect against freezing.

e

Photo N Mixing and Placing Grout (September 17, 2015,
looking northwest)
6.5.1  Specifications and Drawings

Armorflex mats, anchors and grout were in the locations shown on Drawing No. 1004 in Appendix 1, and in
accordance with Specification 31 36 19 - Armorflex Mats in Appendix 2.
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6.5.2 Materials and Testing

Armorflex mats were model 60T manufactured by Armortec with dimensions and properties listed in Table J.

Table J Armorflex Mat Properties

Parameter ‘Value

Concrete Block Class 60T
Open/Closed Cell Open
Block Length!? 44.2 cm
Block Width? 39.4cm
Block Height 19cm
Block Submerged Weight 25 kg
Average 28-day Compressive Strength3 34.0 MPa

1. Dimension perpendicular to the direction of flow.

2. Dimension in the direction of flow.

3. Tested in accordance with ASTM D 6684-04. Armortec specifies a minimum compressive strength of
27.6 MPa (4,000 psi) averaged over three units.

The first shipment of Armorflex mats was found to be deficient, with the average block height approximately
16 cm to 17 cm thick. Mats were re-fabricated and shipped to site; however, to avoid delays to the project
schedule Armortec shipped the replacement Armorflex mats following a relatively short curing time at their
Edmonton plant. While the tested 28-day compressive strength of the Armorflex blocks (Appendix 7) met the
minimum specified by Armortec, many of the blocks in the replacement mats had large cracks or spalling.

An Armortec representative was on-site from September 12 to 15, 2015 to inspect the quality of the Armorflex
mats and direct any necessary repairs to damaged mats. The Armortec representative stated that the visible
cracking and chipping is incidental to typical manufacturing and shipping processes, except where he identified
individual concrete blocks to be repaired or replaced. Armortec is not aware of issues with freeze-thaw
durability for concrete of similar quality.

The Armortec representative was concerned that the gravel bedding provided was not free draining due to

the presence of finer material; however, it is Advisian’s opinion that the gravel is free draining and adequate for
this application based on the grain size distribution in Table H and in Appendix 5. The gravel bedding was
therefore accepted by Advisian.

As per Armortec’s direction, cracks were repaired using a primer/water mix and Portland cement. 29 blocks out
of the 54 mats (3780 blocks total) were split in half during transport to site. These blocks were replaced with
spares by cutting the steel cables and reconnecting them with crimp sleeves. Concrete blocks that were
damaged during placement were grouted in place (Photo O).

Advisian Clinton Creek Drop Structure No. 4 Repair Construction Report Page 30
Document Number 307071-01056-00-WW-REP-0001

307071-01056-00-WW-REP-0001_RO0.docx



Advisian \{lkon

WorleyParsons Group Government

- 2 - ,Z' \ i
Photo O Broken concrete blocks grouted in place
(September 21, 2015)

The rebar was size 20M, fabricated in 6 m lengths. The nominal diameter is 19.5 mm. This rebar is suitable for
the purpose of connecting adjacent mats, and is larger than what is required by Armortec.

Duckbill anchors were model 68-DBD equipped with a 1.0 m-long, 3.22 mm-dia. galvanized steel cable. Half-
block voids along the edges of the Armorflex mats were located two rows from the end (Drawing No. 1004 in
Appendix 1) instead of four rows from the end as originally designed. Based on discussions with Armortec, this
change will have no significant impact on the performance of the Armorflex mats.

Quikrete concrete mix with a specified compressive strength of 27.6 MPa (4,000 psi) was used as grout, and the
manufacturer’s directions were followed during placement. Grout samples were not taken during placement, so
actual in situ grout compressive strength is unknown. Considering that the grout should not experience high
stress during operation, this is an adequate level of quality control.

6.6 Large Diameter Rock and Inlet Transition

Placement of large diameter rock in the Armorflex channel began on September 21, 2015 and was completed by
September 24, 2015. A total of 34 m3 of large diameter rock was placed at the inlet (west end) and 12 m3 at the
outlet (east end).

Rocks with nominal diameters ranging from approximately 300 mm to 1,000 mm were sourced from waste
rock that was excavated during the slope stabilization phase and stockpiled in the laydown area. Non-woven
geotextile was placed between large diameter rock and subgrade soils. Rocks were placed using a Link-Belt 210
excavator with a hydraulic thumb. Very large rocks were placed first to avoid individual rocks protruding above
the riprap layer.
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At the inlet transition, access roads on either side of the channel were built up to direct high flood waters from
the gabion drop structure into the Armorflex channel inlet.

Photo P Placing Large Diameter Rock (September 22, 2015,
looking northwest)

6.6.1  Specifications and Drawings

Large diameter rock was placed in the locations shown on Drawing No. 1001 and in accordance with
Specification 31 37 10 - Large Diameter Rock with the following exception:

= Item 2.3.1.1: An average rock dimension exceeding 800 mm was allowed as long as no individual rocks
protrude from the riprap layer, per Item 3.2.4.

As per the drawing notes, additional rock was placed at the inlet transition as directed by the field engineer to
provide a better flow path between the gabion channel and the Armorflex channel.
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Recommissioning DS4 and Demobilization

A final inspection of the DS4 repairs was completed by AAM, Sidhu and Advisian on September 23, 2015.
The deficiencies and remaining works were identified during the inspection and were provided to the
Contractor. Channel flow was reinstated in the afternoon of September 23, 2015. The deficiencies and
remaining work, as well as removal of the creek diversion, took place between September 24 and 25, 2015.
Demobilization was complete by September 26, 2015.

7.1 Reinstating Flow

A minimum flow of 0.2 m3/s through DS4 was required before the pumping diversion could be shut off. A water
level in Hudgeon Lake of 411.48 m (-20 cm on the staff gauge) was maintained in order to provide the
minimum flow (see Equation 1). The riprap and Armorflex mats in the channel were stable under the
approximate 0.2 m3/s flow. The berm between the DS4 construction area and the diversion pipe discharge
location was later removed to reduce ponding at the bottom of the Armorflex channel. As designed some water
ponding remained after the berm was removed, as shown in Photo Q.

Photo Q Recommissioned DS4 (September 25, 2015, looking
north)

7.2 Demobilization and Site Cleanup

The contractor began demobilization of equipment on September 23, 2015. The creek diversion, including
pumps, pipes and Armorflex mats, was removed between September 24 and 25, 2015. Damaged gabion mesh
and geotextile, removed from the DS4 site, was buried up against the South Hill. All other equipment and
materials were removed from site, which was then cleaned and regraded. A final survey of the site was
completed on September 25, 2015.
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Large boulders were placed across the access road to DS4 to restrict vehicle access. The construction camp and
all signs along the Clinton Creek access road were removed. Demobilization was complete on September 26,
2015.

Waste rock stockpiles along the road entering the laydown area (UTM 513,140 mE, 7,147,357 mN) and near
Porcupine Pit (UTM 513,305 mE, 7,146,841 mN) were left in place. Deficient Armorflex mats (170 mm height),
extra Armorflex blocks, damaged Armorflex blocks and spare gabion repair materials were also stored at the
Porcupine Pit stockpile area. The stockpile areas are shown in Photo R and Photo S.

Photo R Access road waste rock stockpile (September 26,
2015)

Photo S Porcupine Pit stockpile area (September 26, 2015)
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8 Provisional Work

Provisional work for the project included:

= Repair of existing Gabion Drop Structure Nos. 1 to 4 (DS1, DS2, DS3, and DS4).
= Constructing a diversion ditch at the crest of the waste rock slope to direct runoff towards the laydown area.
= General maintenance of the Wolverine Creek culverts located near the site access gate.

8.1 Gabion Drop Structure Repair

The existing gabion drop structures were presumably damaged during high flows in Clinton Creek, by
weathering of gabion rock, as well as the passage of ice and debris from Hudgeon Lake. Repair of existing
gabion drop structures (DS1, DS2, DS3, and DS4) included removal of debris and large vegetation, such as
willows and bushes, and repairs to damaged gabion baskets. Gabion basket repair generally included the
following steps:

1. Cutting the existing wire mesh (as required).

2. Filling the baskets with rock with average dimensions of approximately 75 mm to 200 mm, sourced from
the site entrance stockpile.

3. Stapling and/or sewing a “patch” of polyvinyl chloride (PVC) coated gabion mesh over the damaged area.

4. Stapling and/or sewing an additional strip of PVC-coated gabion mesh over regions with extensive damage
(as required).

Gabion baskets to be repaired were identified in the field by AAM’s site representative and Advisian’s field
engineer, based on the following considerations:

= All gabion baskets with existing tears in the wire mesh were repaired.

= Gabion baskets with a single layer of intact wire mesh and missing at least 1 ft.3 of rock (approximate, by
visual inspection) were cut and repaired.

= Gabion baskets with two layers of intact wire mesh and missing at least 2 ft.3 of rock were cut and repaired.

= Gabion baskets with larger rocks remaining, or in areas with lower potential for erosion, were lower priority
for repair.

Photo T shows gabion baskets cut along downstream edge and filled with rock (light coloured). Photo U shows a
finished gabion drop structure after patches and strips of gabion mesh were placed and stapled.
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Photo T Cutting and Filling Gabion Baskets with Rock
(September 11, 2015, looking north at DS3)

2015, looking south at DS2)
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8.2 Diversion Ditch

The purpose of the diversion ditch is to direct runoff away from the stabilized waste rock slope to reduce
erosion. The ditch runs along the north side of the existing access road and was constructed using a grader.
The ditch is approximately 0.5 m deep and 3 m wide at the top, which is suitable for diverting local road runoff.

Photo V Diversion Ditch along Crest of Waste Rock Slope
(September 22, 2015, looking west)

8.3 Wolverine Creek Culverts Maintenance

Two large diameter culverts in Wolverine Creek near the site access gate were partially blocked with woody
debris (see Photo W). As part of the 2015 Long-Term Monitoring Plan (WorleyParsons 2015b) site visit,
Advisian recommended that the debris be removed. This was completed on September 26.
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Photo W  Wolverine Creek West Culvert at Inlet, Prior to
Maintenance (September 16, 2015)

==

Photo X Wolverine Creek West Culvert at Inlet,
After Maintenance (September 26, 2015)
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9 Summary

Mobilization for the project began on August 8, 2015. Including mobilization and demobilization, the project
required 49 days to complete, of which 21 days were spent completing instream works.

Final construction quantities were similar to tendered quantities, with the largest differences in:

= Common excavation was 12% less than the tendered quantity.
= Gravel base was 33% greater than the tendered quantity.
= Large diameter rock was 53% greater than the tendered quantity.

The most significant design change during construction was the decision to use orange fill instead of waste rock
excavated from the slope near DS4 due to the high moisture content of the available waste rock.

9.1 Challenges

The following challenges were encountered during the project:

1. Due to the remote location of the project, planning and lead times on material shipments were critical.
This affected several items, including the replacement Armorflex mats, additional rolls of microgrid, and
replacement steel rods for driving duckbill anchors.

2. There is a short construction season at the Clinton Creek site, with reduced daylight hours as well as
frequent snow and freezing conditions possible in September.

3. Access to DS4 is limited by the presence of the waste rock slope on the south side and the valley slope on
the north side. Gaining access to the site required a considerable amount of time and effort by the contractor.

4. During the first two weeks of construction, precipitation at the site was abnormally high, resulting in
elevated water levels in Hudgeon Lake and, consequently, high flows in Clinton Creek.

5. The availability of material near the site is limited. The waste rock was found to be particularly susceptible
to absorbing water and good quality rock is sparse.

9.2 Recommendations for Future Projects

AAM should consider the following recommendations regarding future projects at the site:

1. To control the quality of future construction at the Clinton Creek site, work involving creek diversions or fill
placement, or requiring a high level of detail should be completed in July and August.

2. To improve estimates of project cost and schedule, a more thorough assessment of access to the worksite
could be completed in the detailed design phase, rather than requiring the contractor to design access.

3. The designh pumping capacity provided for this project, approximately 1.2 m3/s, was adequate despite
the relatively high flows in Clinton Creek; however, if heavy rains had persisted or occurred during instream
work, they would have presented risks to the construction schedule and to the instream work area
respectively (discussion in Section 5.1). This pumping capacity should be considered as a minimum for
future projects.

4. If waste rock is proposed as a fill material in future projects then a plan for sourcing, testing and
maintaining fill stockpiles should be requested from potential contractors (discussion in Section 6.3)

5. Advisian should conduct a site visit in the spring of 2016 to observe performance of Armorflex channel and
note any deficiencies that could be covered by the contractor’s one year warranty.
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Record Drawings
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DIMENSIONS AND ELEVATIONS ARE IN METRES.

ALL CGORDINATES ARE IN NAD 83. THE FOLLOWING EXISTING SURVEY CONTROL POINTS WERE
USED FOR REFERENCE:

B NORTHING (m) EASTING (m) ORTHOMETRIC HEIGHT (masl)
No. 2834 T148712.673 513447.724 606.823
No. 2835  T147272.790 513147.057 432.669
No. 1086 T47972.219 513176.710 590.955
No. 1192 T147563.984 512278.758 L41.231
3. SITE PLAN, CHANNEL PROFILE, CROSS SECTIONS AND EARTHWORK QUANTITIES ARE BASED ON
2006 ELEVATION DATA FOR THE SITE AS WELL AS 2013 AND 2014 SURVEY OF THE CLINTON
CREEK CHANNEL.
L. AS-BUILT SURVEY INFORMATION PROVIDED BY CAP ENGINEERING ON SEPTEMBER 30, 2015.
MATERIALS
5. FILL MATERIAL CONSIST OF ORANGE FILL SOURCED ON SITE
6. ARMORFLEX MATS ARE CLASS 60T
7. 100mm MINUS ANGULAR ROCK
8. LARGE DIAMETER ROCK HAS AN AVERAGE BIMENSION OF BETWEEN 300 AND 1000 mm AND WAS

SOURCED ON SITE

APPROXIMATE MATERIAL QUANTITIES
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100mm MINUS ANGULAR ROCK 160 m’
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EXECUTION - GENERAL

9.

SURVEY OF EXISTING AND FINISHED GRADES WAS COMPLETED BY THE SURVEYOR /
CONTRACTOR FOR THE DETERMINATION OF QUANTITIES AND THE PREPARATION OF AS-BUILT
DRAWINGS.

EXECUTION - BULK EARTHWORKS

10.
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12,

THE UNSTABLE WASTE ROCK SLOPE ON THE SGUTH SIDE OF CLINTON CREEK, DOWNSTREAM OF
THE DAMAGED GABION DROP STRUCTURE, WAS CUT BACK TO A 2H:1V SLOPE. THE SLOPE ON THE
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REMAINING (I.E. WASTE) EXCAVATED WASTE ROCK WAS STOCKPILED IN TWO LOCATIONS:
ONE PILE ALONG THE ROAD JUST SGUTH OF THE STABILIZED WASTE ROCK SLOPE, AND ONE PILE
NEAR PORCUPINE PIT.
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STGCKPILED ON SITE.
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MINIMUM OVERLAP LENGTH OF 600mm AND KEYED IN AT THE EDGES.
15. 150 mm OF 100mm MINUS ANGULAR ROCK WAS PLACED AND COMPACTED OVER THE ORANGE FILL
AS-BUILT POINT TABLE AS SHOWN ON THE PROFILE (DRAWING 1002).
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o0 5 : 10 T147379.66 | 51307934 | 397.65
o , TO CONNECT THE MATS AND WAS BACKFILLED WITH 30 MPA CONCRETE.
LI L / 1 T4L7372.64 | 513077.94 | 397.64
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REMAINS OF EXISTING
DRGP STRUCTURE &

LOCATED ON SOUTH SIDE OF THIRD,
FOURTH AND FIFTH TIERS.

2006 ELEVATION
CONTOURS

EXTENT OF 2015 SURVEYED
| GRIGINAL GROUND ELEVATIONS

AS-BUILT ELEVATIONS

_— EXISTING CREEK CENTERLINE

- GF 2013 AND 2014 SURVEY

APPROXIMATE EXTENT OF
WASTE ROCK SLOPE REGRADING

FOR GENERAL NOTES, SEE DWG. 1001.
BIMENSIONS AND ELEVATIONS ARE IN METRES.

ACCESS ROAD AND CORRIDOR LOCATIONS ARE APPROXIMATE AND WERE CONFIRMED IN

THE FIELD.

COGNTRACTOR PREPARED A CONSTRUCTION WATER MANAGEMENT PLAN AND WAS

SUBMITTED TO THE ENGINEER FOR APPROVAL PRIOR TO STARTING WORK.

APPROXIMATE WATER STORAGE CAPACITY IN HUDGEON LAKE IS 6,900m’/cm INCREASE

IN WATER LEVEL.
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