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1. Introduction and Background

The Cartier Bay Wetland is located in the drawdown zone of BC Hydro’s Arrow Lakes reservoir,
approximately 10 km south of Revelstoke and 20 km downstream of BC Hydro’s Revelstoke Dam. ltis
impounded by an abandoned railway embankment and drains through an engineered outlet at its west
end, known as Site 15a, during low reservoir operations. The engineered outlet section of the
embankment is registered as a regulated dam and is currently classified as Low Consequence.

The outlet at the Site 15a Dam is accessed by an informal road along the wetland’s north bank that
crosses three topographic low areas: Areas A, B and C, which have been identified by BC Hydro as
actively eroding or potentially prone to erosion, see Figure 1-1. Erosion of the north bank of the wetland
has occurred along Area B and formed a channel which is directing wetland discharge, and early
reservoir inundation away from the Site 15a outlet, since this channel is now at a lower elevation than
Site 15a. Left unchecked, the erosion will likely reduce water levels in the wetland and therefore the
amount of wetland area available for habitat and aquatic life. A temporary bulk bag berm was installed
to prevent further erosion; however, a permanent solution is required at this location. This area is
completely inundated by up to 6 m of water as the reservoir is filled every spring to full pool.

Kerr Wood Leidal Associates Ltd. (KWL) was retained to design measures to mitigate future erosion at
the topographic low points along the Cartier Bay wetland’s north bank, as well as lower the outlet at
Site 15a such that it remains the preferential drainage path for water impounded in the wetland.

Further to Conceptual Design Report! (KWL, 2022), this report outlines the additional engineering
assessment and design undertaken by KWL as part of the detailed design.

1 KWL, 2022, CLBWORKS 30A Cartier Bay Site 15a Engineering Services — Conceptual Design Report, final report to BC Hydro dated
January 27, 2022

11
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Detailed Design

KWL developed three conceptual design options for Area A and Area B, as well as three sub-options for
the Sitel5a outlet. These concepts were prepared in order to meet environmental and design
objectives that aimed to secure long-term sustainment of the Cartier Bay wetland while limiting the
reduction in habitat for diving ducks and other fauna. The conceptual design report is enclosed in
Appendix A.

BC Hydro selected Option 3 from the range of options presented in KWL (2022) based on an evaluation
of total footprint, minimizing ground disturbance and. environmental imparts, public safety, visual
impacts, operations and maintenance, access and ease of constructability, regulatory considerations,
and costs. Option 3 includes the following to advance to detailed design in addition to preparing
detailed design drawings, technical specifications, and issue for tender drawings:

o Site 15a: Lower the outlet invert to a new target elevation and line the channel with articulated
concrete block mattress (ACBM) to maintain a hard invert elevation resistant to flows and
vehicular traffic.

o Area A: Raise the existing road to a target elevation at the two identified low points.

¢ Area B: Construct an armoured saddle dam to replace the current temporary bulk bag berm. Fill in
the eroded channel and repair the eroded section of road.

e Area C: No works are proposed for Area C as it is sufficiently above the proposed Site 15a outlet
elevation. This area should be visually monitored for potential future evidence of erosion.

The detailed design is described in the following sections and is presented on the detailed design
drawings enclosed in Appendix B. The general site layout is shown in Drawings 201B-C09-00001 and
201B-C09-00002.

In general, the detailed design aims to salvage and reuse onsite excavated material wherever
reasonably possible, and thereby limit imported material and avoid hauling surplus material offsite for
disposal at a suitable landfill.

Site 15a Outlet

Site 15a is the primary Cartier Bay wetland outlet with an existing elevation of approximately 433.92 m.
The existing outlet was constructed in 2016 and is a cut in the railway embankment armoured with
Class 50 kg riprap at its downstream end. The outlet invert upstream of the riprap is not currently
armoured and is composed of railway ballast.

BC Hydro has submitted an application to the Dam Safety Section of the BC Ministry of Forests, Lands
and Natural Resource Operations and Rural Development (FLNRORD) to have the dam reclassified as
a Minor Dam as part of the proposed improvements.

2.1.1 Outlet Geometry and Invert Elevation

The layout and geometry of the outlet did not significantly change from the conceptual design
Sub-Option A (Articulated Concrete Block Mattress) and remained with a 4 m wide invert and 3:1 H:V
side slopes.

241
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Additional analysis of the available bathymetry and water depth data was undertaken to assess
potential changes to the Cartier Bay wetland lower compartment area as a result of lowering the
outlet elevation at Site 15a (See Figure 1). Digital Terrain Model (DTM) data from 2019 and 2020
was compared with their associated orthophotos to determine wetland water surface elevations at the
time of the data collection. Generally, elevations collected below a water surface in a DTM are
considered inaccurate and should not be used for bathymetry or topography. The wetland water level
at the time of the 2019 and 2020 DTM collection was estimated to be approximately 434 m for both
years, which is higher than the target outlet elevation of 433.7 m, and so could not be used to assess
wetland area reduction.

Prior to the construction of the existing outlet in 2016 to an elevation of approximately 433.92 m, the
outlet was a wooden box culvert with an invert elevation of approximately 433.8 m. BC Hydro has not
observed significant changes in the area of the wetland’s lower compartment since the 2016 outlet
construction, which raised the outlet elevation by approximately 0.12 m. Significant changes in wetland
area were also not observed following the 2020 Area B erosion as the wetland water level began to fall
below the Site 15a outlet invert. These observations indicate that the area may not be sensitive to small
changes in the Site 15a outlet invert elevation.

The Site 15a outlet invert elevation should also be set below the eroded level at Area B, which was
surveyed at approximately 434.84 m in April 2021, to help provide long term stability of the wetland’s
north bank.

An outlet invert elevation of 433.7 m was selected for the final design as it would reduce the potential for
erosion along the north bank and is expected have limited impact to the wetland’s area, while
preserving and protecting the desired wetland habitat.

2.1.2 Outlet Armouring (ACBM)

The existing Site 15a outlet will be excavated and armoured with an articulated concrete block mattress
(ABCM) to the geometry and elevation noted in the previous section. Excavated fill material and riprap
will be salvaged for reuse at the Area B saddle dam.

A Class 40 Open Cell ACBM as manufactured and supplied by Armorflex was selected for the Site 15a
outlet in order to maintain a hard invert elevation that is resistant to vandalism, water flows, and
vehicular traffic. These mattresses are 2.4 m wide, 6.1 m long, and 0.12 m thick, with a 20% open area.
They are stable and resistant to flows of up to 3 m/s which exceeds the expected peak velocity at this
outlet of less than 1.5 m/s. The selected mattress is suitable for the expected typical vehicle traffic
loads (pick-up trucks, etc.)

The outlet is designed to have two ACBMs butted end to end to span the 4 m wide outlet invert and
extend up the side slopes at a 3:1 angle as shown in Drawing 201B-C09-00003. Each mattress will be
underlain with a non-woven geotextile and the open area of each block will be backfilled with Surfacing
Aggregate Fill.

Installation of the ACBM will require a specialized spreader bar to attach to a small crane or excavator
boom and bucket. Once installation is completed, the finished top surface will provide an obvious
reference for future inspections to confirm that the outlet elevation is maintained.

The upstream and downstream transitions of the ACBM will be armoured with a 200 mm minus granular
fill, which will provide a smooth transition to the existing riprap apron on the downstream side of the
outlet structure.
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Area A

Area A has two low points identified as being at risk for overflow and erosion. The design objective of
the selected Option 3 (and sub-Option 1) was to eliminate these low points by raising the road to an
elevation at least 0.6 m higher than the proposed Site 15a outlet to a target elevation of 434.4 m as
shown in Drawings 201B-C09-00008 and 201B-C09-00009.

No significant changes were made to the layout of the Area A works from the conceptual design phase.
Two low areas on the access road will be stripped of plant cover and organics and excavated to a depth
of approximately 0.1 m (maximum 0.3 m) at the vegetated margins and then raised with new fill to an
elevation of 434.4 m to match the adjacent road grade with a 4 m wide crest and 6:1 side slopes. The
low points in the road will be filled with an imported 75 mm minus pit run fill placed to an elevation of
434.3 m, and an additional 100 mm of surfacing aggregate will form the driving surface at a completed
elevation of 434.4 m.

Area B

Area B underwent significant erosion and headcutting when the wetland overflowed the north bank at this
location in 2020 and 2021. This created a pronounced and well-defined eroded channel which cut
through the access road, and necessitated the installation of a temporary bulk bag berm to stop
additional flow across this area. Large rock was also placed at the road to create a temporary driving
surface though the eroded channel.

The primary design objective is to address the overflow and erosion at the Area B low point by replacing
the temporary bulk bag berm with a permanent saddle dam with a crest elevation at least 0.6 m higher
than the proposed Site 15a outlet invert elevation. Additional design objectives include filling the eroded
channel to recover its pre-eroded geometry and the repair of the eroded access road, which is
consistent with the selection of Option 3.

2.3.1 Saddle Dam

The saddle dam location was moved from its initially proposed location in the conceptual design to the
location of the existing temporary bulk bag berm to limit potential ponding and fish stranding as the
wetland draws down in the summer. This location will also limit new construction related disturbance
areas as it has already been partially disturbed. The temporary bulk bag berm will be removed as part
of construction, and the bulk bag granular fill and riprap will be salvaged and reused on site.

The saddle dam will be keyed into the existing ground at least 0.5 m, underlain with a non-woven
geotextile, and filled with compacted fill to a design elevation of 434.15 m. The saddle dam fill will be a
mixture of imported 75 mm minus pit run fill and salvaged material from the Site 15a outlet excavation.

The crest of the saddle dam will be 4 m wide at an elevation of 434.4 m and will tie into the adjacent
high ground. A 250 mm thick layer of 200 mm minus granular fill will provide erosion protection on the
dam crest. To discourage public use and access to the top of the saddle dam, selected suitably sized
and shaped boulders will be placed along the crest at random intervals.

Saddle dam side slopes will be armoured with a 0.7 m thick layer of riprap placed over a nhon-woven
geotextile. The riprap will be a combination of Class 10 kg imported and salvaged rock from Site 15a
excavation, the removal of Area B temporary rock fill at the access road, and riprap from the temporary
bulk bag berm. The imported and salvaged riprap will be blended as far as practical to create a uniform
installation. The riprap voids will be infilled with salvaged fill from the Saddle Dam foundation
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excavation in order to promote future vegetative growth and provide a more naturalized aesthetic
finished surface.

2.3.2 Eroded Channel

The existing eroded channel will be backfilled to approximately match existing adjacent grades and
eliminate any potential preferential and undesirable flow paths. The fill for this channel will be primarily
sourced onsite from stripping and excavating at other locations. If additional fill is required, imported
75 mm minus pit run fill may be used. Final grading of the finished surface will form a low gradient
towards the road to promote drainage away from the saddle dam. The surface will also be roughened
or hummocked to create a natural look and match the existing topography. Salvaged vegetation from
the stripping may be replanted at BC Hydro’s direction if desired.

2.3.3 Access Road Repairs (Area B)

The existing rock used as a temporary repair at the eroded section of the access road will be removed
and reused as riprap on at the saddle dam (Section 2.3.1). The eroded section of road will be backfilled
with an imported 75 mm minus pit run fill, suitably compacted, and finished to include a gentle swale to
maintain the drainage from the eroded channel area. This road section will not be surfaced with the
surfacing aggregate specified for the raising of the road at Area A.
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3. Cost Estimate

A Class A capital construction cost estimates was prepared for the detailed design works, and is defined
by the Association of Consulting Engineering Companies — BC (APEGBC/ACEC-BC)? as:

“A detailed estimate based on quantity take-off from final drawings and specifications. It is used
to evaluate tenders or as a basis of cost control during day-labour construction.”

The 2009 APEGBC/ACEC-BC guideline referenced above also indicates that Class A cost estimates
are approximately in the range of £10-15% of what the actual project construction cost could be;
however, this range is highly dependent on market conditions, variability, and risk.

A 10% base contingency has been included to account for possible but limited differences between the
detailed design and construction quantities and assumed contractor methodology. An additional
contingency should be considered given that there is significant construction market cost uncertainty
associated with the COVID-19 pandemic, supply chain disruptions, and ongoing provincial response
due to widespread flood damages in BC in late 2021, which is difficult to quantify. While it is not
considered an accurate forecast of present market variability, an additional 20% contingency allowance
has been included to accommodate at least some of the potential market uncertainty. As such a total
contingency of 30% was included in the cost estimate.

The capital cost estimate totals $182,000 excluding contingency, and totals $237,000 including a 30%
contingency. These estimates do not include applicable taxes.

It is understood that BC Hydro plans to procure the ACBMs in advance of contract award and supply
them to the contractor. This supply cost has been included in the capital cost estimate.

The cost estimates are capital construction costs only and excludes the following:

professional fees (engineering review, environmental monitoring, and completion documentation);
regulatory permitting;

archaeological monitoring;

construction and contract management; and

other project related overheads.

A detailed breakdown of the cost estimate costs has been included as Appendix C.

22009, APEGBC/ACEC-BC Budget Guidelines for Consulting Engineering Service.
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Construction Implementation and Considerations

Construction is planned to occur in May of 2022 in order to take advantage of projected low water levels
in the reservoir. BC Hydro provides regular forecasts of projected reservoir water levels, and it is
currently anticipated that reservoir water levels are likely to be too high to work safely and in dry
conditions by the beginning of June 2022.

The ease of site access and equipment maneuverability (trafficability) is somewhat dependent on the
reservoir water level, rainfall, and soil water saturation conditions at the time of construction, and the
largest concern for trafficability is soft saturated surficial soils in the work and access areas. The
successful contractor may need to use swamp mats to create local temporary working surfaces,
particularly in the vicinity of the new saddle dam in Area B.

Stockpile and laydown areas for temporary use by the contractor near the existing access routes are
indicated on the drawings in Appendix B.

Control of water may be required in the form of isolation and pumping, especially at the Sitel5a outlet,
in order to work in the dry. This is dependent upon construction timing, wetland water levels and
inflows, and reservoir levels.

4-1
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Operations, Maintenance, and Monitoring

The Site 15a structure is currently considered a Low Consequence dam by the Provincial Dam Safety
Office (PDSO) under the Dam Safety Regulation (DSR); however, BC Hydro is currently seeking to
redesignate it to a Minor Dam.

The DSR sets out owner requirements and frequency of inspections, monitoring, and maintenance
requirements. If the dam is reclassified as a Minor Dam, the DSR may not apply.

The operation, maintenance and monitoring sections below assume that the dam will be redesignated
as a Minor Dam. If it is not, there are additional requirements as set out by the DSR.

Operation and Maintenance

This section outlines operations and maintenance considerations and possible maintenance items.
These items are provided as initial considerations and will be updated upon completion of the works.

BC Hydro has noted a preference for design components that require minimal inspections and
maintenance and can operate passively during operations. The design was completed with this goal in
mind, and as a result, the proposed physical works are expected to require little maintenance or
safeguards to protect the works from normal reservoir operations and unauthorized activity.

Engineering operation and maintenance requirements for the design are expected to include the following:

e periodic inspection of physical works;
e potential sediment and or debris removal if required for wetland outlet function; and
e repair of damage to physical works that may be noted during inspections (see below).

Potential maintenance items are identified in Table 5-1 below. Itis not an exhaustive list but provides
examples of potential maintenance items to inspect and monitor.

5-1
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Table 5-1: Possible Maintenance Items for Cartier Bay Wetland — Site 15a
Item Comments ‘

Site 15a Outlet

If debris or sediment has accumulated in the outlet, it should be removed.

If the ACBM has been damaged by vandalism or vehicle use, repair or
replacement may be required.

If the 200 mm minus armouring has been damaged by vandalism, vehicle use
or erosion, repair may be required.

Area B Saddle
Dam

Minor settlement of the saddle dam is acceptable.

If debris has accumulated and is there is any erosion, damage, or
degradation, debris should be removed, and any damage repaired.

If erosion or settlement is observed to exceed 0.15 m, repair may be required.

If the saddle dam has been damaged by vandalism, vehicle use or erosion,
repair may be required.

Area B Road and
Eroded Channel
Fill

Minor settlement of the channel infilling and road repair is acceptable.

If ponding is observed between the Area B saddle dam and the road,
additional fill and grading may be required.

Area A Road Fill

Minor settlement of the road fill is acceptable.

If settlement, erosion, or damage due to road use is observed to exceed
0.15 m, repair may be required.

Monitoring

This section outlines the recommended engineering monitoring plan for the works which includes:

periodic inspection of the Site 15a and Area B saddle dam structures;

monitoring of Areas A, B and C for any evidence of erosion or settlement at the road;
potential sediment removal at the Site 15a outlet; and

repair of damage to structures that may be noted during inspections (see below).

The following engineering monitoring plan in Table 5-2 has been developed to address regular reservoir
operations, maintenance, and inspection frequency.

A repeat topographic survey of the completed works is recommended 5 years after construction. The
monitoring inspections may also recommend a survey if settlement or damage is observed.
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Table 5-2: Engineering Monitoring Plan
12l General Details and Procedures Resource Requirement Scheduling, Access, and Safety
(Frequency)
¢ Take notes and photographs of general site Personnel: Scheduling:
conditions such as reservoir water level, overall | Qualified Professional e Time inspection for minimal snow and ice
appearance and performance of works, and (P.Eng.) for 1stand 3@ year, | cover and low reservoir levels.
Cartier Bay wetland water level. then every 5 years or after |4 prior to site visit, monitor weather forecast
e Document any changes in geometry, significant major events. snow surveys, local observations, and
erosion or aggradation, new channels, or Equipment: reservoir predictions.
avulsion paths. o measuring tape, GPS, ¢ Timing roughly around April to May for spring
* Assess and document any significant camera, rangefinder. inspection or September to October for fall
accumulation of debris and/or sediment around ] inspection.
the structures. Duration:
: e Assess and document any accumulation of v day on site plus travel. | ACCesS:
Seneral Site debris and/or sediment at the Site 15a outlet e Site is located approximately 10 km south of
Overview and . o Revelstoke, accessed from Airport Way.
Inspection o Assess riprap at Area B saddle dam and Site '
(1%t and 3" years 15a dam for shifting, slumping, or losses. Site Safety:
Cliid e it [site)nh | © Review Areas A, B and C for signs of potential e Bears are active in the area, so prepare for
then every 5 years) erosion. this and be bear aware.
¢ Assess and document any apparent signs of ¢ Cell phone service is available at site.
public use adjacent to and along the structures. e Work in around water, so have PFDs and
e Assess and document any apparent signs of training, if necessary, based on expected site
vandalism. conditions.

¢ Note the condition of the roads.
¢ Note any establishment of vegetation

e GPS tagged photos at repeat locations and of
key items.

e Consider the need for a survey of the works.
e Prepare an inspection report of the findings.

5-1
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Statement of Limitations

This document has been prepared by Kerr Wood Leidal Associates Ltd. (KWL) for the exclusive use and benefit of BC Hydro for the
Detailed Design Report. No other party is entitled to rely on any of the conclusions, data, opinions, or any other information
contained in this document.

This document represents KWL'’s best professional judgement based on the information available at the time of its completion and as
appropriate for the project scope of work. Services performed in developing the content of this document have been conducted in a manner
consistent with that level and skill ordinarily exercised by members of the engineering profession currently practising under similar
conditions. No warranty, express or implied, is made.

Copyright Notice

These materials (text, tables, figures, and drawings included herein) are copyright of Kerr Wood Leidal Associates Ltd. (KWL). BC Hydro is
permitted to reproduce the materials for archiving and for distribution to third parties only as required to conduct business specifically relating
to Detailed Design Report. Any other use of these materials without the written permission of KWL is prohibited.

Revision History

Revision # Status Revision Author
0 May 13, 2022 Final LM
A March 29, 2022 Draft LM

Proudly certified as a leader in quality management under Engineers and Geoscientists BC’'s OQM Program from 2013 to 2021.
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Seepage through riprap Site
15a above invert (El. 433.92m)
in light green polygon

Seepage through riprap Site 15a
above invert (El. 433.92m) in dark
green polygon

Seepage below Site 15a invert (El.
433.92m) through embankment core
in light blue polygon
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Detailed Design Drawings
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TOP OF SADDLE DAM SALVAGED FILL (TYP)
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SEE DRAWING 00007 FOR DETAILS

TOP OF SADDLE DAM FILL
EL.=434.15m

EX GROUND (TYP)

3 (MIN)

il'l

MIN. 0.30

434 — — — <
....... N P NNATLAT LA A A G NP PIRC TN e NS S0 oo NS A S S
RS e e e e - — — T ~
/ ~.
ALL SURFACE ORGANICS/TOPSOIL
TO BE STRIPPED IN FOOTPRINT OF .
SADDLE DAM © EXCAVATE 0.5 m BELOW LOWEST EXISTING
o
SLOPE EXCAVATION UP TO POINT IN CREST AREA TO CREATE LEVEL,

432 432
43910 0 10430
AREA B SADDLE DAM AT ERODED CHANNEL

SCALE:1:50 \oooos/
STA. 1+033
438 438

SADDLE DAM FILL

250 mm THICK LAYER OF 200 mm
MINUS GRANULAR FILL

436 436

TOP OF SADDLE DAM
EL.=4344 m

EX GROUND (TYP)
TOP OF SADDLE DAM FILL

EL.=434.15m

7- 4.0 m WIDE CREST Y

\~ EXCAVATE TO A NOMINAL

DEPTH OF APPROX. 0.3 m
NON-WOVEN GEOTEXTILE NILEX 4553

OR APPROVED EQUIVALENT (TYP)

432 432
NOTES:
1. SURVEYED BY MONASHEE SURVEY GEOMATICS ON APRIL 14, 2021.
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FILL ERODED CHANNEL TO MATCH ADJACENT
SURFACE AND ROUGHEN SURFACE +0.15 m
PROVIDE LOW GRADIENT DRAINAGE FROM
SADDLE DAM TOWARDS AREA B ROAD

SEE DETAIL 1

REMOVE EXISTING TEMPORARY ROCK ROAD REPAIR

SADDLE DAM
AND REPLACE WITH 75 mm MINUS PIT RUN FILL

SEE DRAWINGS 00005 AND 00006 FOR DETAILS
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FILL TO MATCH ADJACENT SURFACE AND ¥

ROUGHEN SURFAGE £0.15 m AS DIRECTED o NOTES:

PROVIDE GENTLE SWALE IN ROAD REPAIR TO ALLOW '
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Appendix C
Cost Estimate



Arrow Lake Reservoir
CLBWORKS 30A Cartier Bay Site 15a

Mitigation Works - Detailed Design
KWL File: 0478.237
Dated March 28, 2022

Table C1: Class A Cost Estimate

Description Estimated Unit Rate Total Cost Comments

Quantity

General

Mobilization, demobilization, bonding, &
insurance. Site access and swamp mats, as
required. General site and access restoration.
Site office {if required by BC Hydro} .

1.1 Mob./Demob., Bonding and Insurance L.S. 1 $ 55,000.00 [ $ 55,000.00

Layout and record surveys. {Could be included
in Mob/Demob}

Labour and materials (set up and take down).
{Could be included in Mob/Demob.}

1.2 Survey L.S. 1 $ 20,000.00 | $ 20,000.00

1.3 Erosion and Sediment Control L.S. 1 $ 5,000.00 | $ 5,000.00

Isolate work area(s) and pumping, if required
1.4 Water Control L.S. 1 $ 50,000.00 | $ 50,000.00 |(based on wetland water levels). {Could be
included in Mob/Demob, could be provisional.}

SUBTOTAL FOR ITEM 1 $ 130,000
2 Site 15a Dam
2.1 Outlet Railbed Excavation m® 23 $ 15.00| $ 345.00 |Excavation, hauling, and temporary stockpile.
2.2 Outlet Riprap Excavation m? 19 $ 18.00| $ 342.00 |Excavation, hauling, and temporary stockpile.

Articulated Concrete Block Mattress (ACBM) Assumes BC Hydro covers cost of supply and

2.3a L.S. 1 $ 10,000.00( $ 10,000.00 ;

Supply delivery.

. Includes labour and equipment (incl. spreader

2.3p |Articulated Concrete Block Matiress (ACBM) LS. 1 $ 5,000.00| $ 5,000.00 |bar rental). Assumes BC Hydro covers cost of

Preparation and Installation )

supply and delivery.

2.4 Geotextile m? 30 $ 6.00( $ 180.00 [Supply and placement. Area excludes overlap.
2.5 200 mm Minus Granular Fill m® 12 $ 160.00( $ 1,968.00 [Supply and placement.

25 mm Minus Surfacing Aggregate Fill for 3
2.6 ACBM voids m 1 $ 80.00| $ 56.00 [Supply and placement.

SUBTOTAL FOR ITEM 2 $ 17,891

3 Area A & Area B

Area A Road Raising

Assumed 0.1 to 0.3 m depth of stripping. For
volumes, assumed 0.1 m strip depth. Stripping
area to be the vegetated area outside of

3.1 Stripping and Grubbing m? 59 $ 350| $ 206.50 |existing road footprint. Includes temporary
stockpile. Material to be reused as either
excavated channel fill or salvaged fill for riprap

voids.
3.2 Road Fill - 75 mm Minus Pit Run Fill m® 8 $ 105.00 | $ 840.00 [Supply and placement.
3.3 25 mm Minus Surfacing Aggregate m® 13 $ 80.00| $ 1,040.00 |Supply and placement.

Area B Saddle Dam

Assumed 0.1 to 0.3 m depth of stripping. For

volumes assumed 0.1 m strip depth. Includes
temporary stockpile. Material to be reused as

either excavated channel fill or salvaged fill for
riprap voids. Includes salvage and storage of

stripped vegetation.

3.4 Stripping and Grubbing m? 314 $ 8.50| $ 2,669.00

Assume excavation of 0.5 m, less stripping
depth (assumed 0.1 m for volume calculations).
35 Excavation m® 35 $ 15.00( $ 525.00 |Material to be reused as either excavated
channel fill or salvaged fill for riprap voids.
Stockpile separately from stripped material.

Remove/excavate riprap / coarse aggregate at

Remove Riprap / Coarse Aggregate at 3 temporary saddle dam and at Area B road, and

3.6 Temporary Bulk Bag Berm and at Area B Road m 18 $ 18.00| 324.00 temporarily stockpile for reuse as Riprap at
saddle dam.
Haul and dispose of bulk bags. Stockpile bulk
37 Remove Temporary Bulk Bag Berm (excluding LS. 1 $ 2,00000| $ 2,000.00 bag fill m.at.erlals (assumed ~3 m3) fqr reuse in
riprap) channel infill. Salvage and temporarily
stockpile riprap for reuse in Saddle Dam riprap.
3.8 Fsziid;ﬁlDam Fill - Imported 75 mm Minus Pit m? 67 $ 10500 $ 7,035.00 |Supply and place 75 mm Minus Pit Run Fill.
Handle and place stockpiled fill from Site 15a
3.9 Saddle Dam Fill - Salvaged Dam Fill m® 23 $ 45.00| $ 1,035.00 |excavation (embankment fill material, not
riprap).
310 |Geotextile m? 400 $ 6.00| § 2,400.00 |SuPPly and placement. Area excludes
overlapping.
3.1 Riprap - Imported m® 24 $ 145.00( $ 3,480.00 [Supply and placement.
Handle and place riprap salvaged from Site
3.12 Riprap - Salvaged m® 35 $ 45.00| $ 1,575.00 |15a, Area B road fill, and temporary bulk bag
berm.

Handle and place boulders on saddle dam crest
3.13 Boulders on Saddle Dam Crest m? 2 $ 45.00( $ 90.00 |sourced from riprap salvaged from Site 15a,
Area B road fill, and temporary bulk bag berm.

Handle and place material sourced from

3.14 Riprap Void Fill m? 6 $ 30.00| $ 180.00 |Salvaged Fill. Assumed ~10% of total riprap
volume.
3.15 200 mm Minus Granular Fill m? 41 $ 160.00| $ 6,560.00 |Supply and placement.

Eroded Channel & Area B Road Fill

Supply and placement in eroded channel and at
road. Required only if insufficient material from
stripping.

Handle, mix, and place salvaged stockpiled
material. Approximate assumed volume.
Approximately 50 to 80 m3. Assumed that all
material excavated from the stripped Saddle
3.17 Eroded Channel Fill - Salvaged Fill m® 69 $ 30.00| $ 2,070.00 |Dam footprint and Area A road, salvaged bulk
bag material (assumed ~3 m3), and Saddle
Dam excavation. Includes placement of
salvage vegetation at direction of Hydro's

Eroded Channel Fill - Imported 75 mm Minus 3

316 |pit Run Fill m

0 $ 105.00

L2
'

representative
Eroded Area B Road Fill - Imported 75 mm 3 Supply and placement in eroded channel and at
3.18 Minus Pit Run Fill m 9 $ 105.00 $ 945.00 road.

Place salvaged vegetation at direction of
3.19 Place salvaged vegetation L.S. 1 $ 1,500.00( $ 1,500.00 |Hydro's Representative. {Placeholder for BC
Hydro to include if desired.}

SUBTOTAL FOR ITEM 3 $ 34,475
SUBTOTAL ALL ITEMS $ 182,000(Rounded to the nearest $1,000
Contingency Allowance - Class A Cost Estimate 10% $ 18,200

Contingency Allowance - Market Uncertainty 20% $ 36,400
|SUBTOTAL FOR CONTINGENCIES 30% $ 55,000|Rounded to the nearest $1,000
|TOTAL AMOUNT (excl. GST) $  237,000(Rounded to the nearest $1,000
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