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INTRODUCTION
West Fernie British Columbia is an unincorporated community within the Regional District of East Kootenay
(RDEK) that has suffered from Elk River flooding in the past, most recently in 1995. Although, not formally
inspecting West Fernie dykes, a past Elk River flood hazard assessment conducted by Northwest Hydraulic
Consultants Ltd. (NHC) for the City of Fernie (2006) noted a number of issues with West Fernie’s dykes;
•
•
•
•
•
•

steep side slopes
dyke upstream of West Bridge is below the Flood Construction Level (FCL) (STA -60 to -300)
250 m of dyke downstream of West Bridge is below the FCL (STA 90 to 230)
the dyke is not tied-in to high ground at the downstream end
Coal Creek deposition could force flow against the right bank – south side of West Fernie
dyke materials (local alluvial gravel & cobble) are susceptible to seepage & erosion

As well as listing these short comings, the 2006 report updated the FCL from the 1975 MOE floodplain maps
(File No. 0310213-12). The FCL discussed through the current Preliminary Design is based on the levels
recommended by the 2006 report.
On November 26 - 2009, RDEK retained NHC to provide preliminary design for West Fernie dyke
improvements. An on-site meeting was held Novermber 30th, attended by Mike Sosnowski (RDEK Director),
Jim Maletta (RDEK Engineering Services), Dale Muir (NHC engineer), and Ken Roy (NHC surveyor). Following
the on-site, NHC conducted a preliminary level survey of the West Fernie dykes. The survey was conducted
with a Trimble RTK survey grade GPS unit. Elevations and locations were post corrected based on Natural
Resources Canada (NRC) Canadian Spatial Reference System (CSRS) to geodetic NAD 83.
This letter report presents the recommendations derived from analyzing the collected data.
Recommendations have been divided into phases, allowing improvement work to be staged over multiple
years. It is expected that detailed survey and engineering design are completed for each phase prior to
proceeding through to construction.

water resource specialists
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DYKE STANDARDS
The BC Ministry of Environment (MOE) published guidelines and best management practices for vegetation
management in 1999 (with DFO), dyke maintenance in 2001, and for design in 2003. MOE standard dykes
must be constructed to a level of design meeting or exceeding these standards, as well as have design,
operation, and maintenance documented on an ongoing basis. Design criteria, presented by MOE include:
•

•
•
•
•
•
•
•
•
•
•
•

•

•

•
•
•

The top of the dyke is to be at or above the Flood Construction Level (FCL). The FCL should be
greater than the 200-year daily flood plus a minimum 0.6 metre freeboard and the 200-year
instantaneous flood plus a minimum 0.3 metres.
The top width of the dyke and all access ramps are to be 4.0 metres or greater (old standard was 12
feet / 3.66 m).
Unarmoured water side dyke side slopes and all access ramps side slopes are to be 2.5H:1V or
flatter
Armoured water side dyke side slopes are to be 2H:1V or flatter.
Land side dyke slopes without seepage control are to be 3H:1V or flatter.
Land side dyke slopes with adequate seepage control are to be 2H:1V or flatter.
Access ramps are to slope up or down to dyke no steeper than 10%.
Radius of curvature for access roads & dyke is to be greater than 15 metres.
Pullouts shall be provided every 300 to 500 metres and be within sight distance, unless access
ramps are within this distance.
Pullouts shall have a running width of 6 m or more beyond the normal 4 m dyke top width
requirement.
Dyke fill should be poorly graded and can consist of sand, gravel, and cobble (<100 mm dia.), but
should contain 15% to 30% fines (silts and clays).
Impermeable core layers should be clay bases with greater than 25% fines and limited oversize
particles. This layer should be 0.5 to 1.0 metres thick. Impervious layers should be constructed in
150-200 mm thick layers compacted with 6 to 8 passes using a sheepfoot roller.
Drainage layers on the landside shall contain less than 5% fines (passing a No. 200 Sieve) but can
be a 75 mm minus well graded sand and gravel fill. Drainage layers should be 0.5 to 1.0 metres
thick and extend 1 m below dyke toe (for dykes 3 metres high and lower). Pervious layers should be
placed in 300 mm lifts and compacted with 4 to 5 passes of a 5-15 tonne vibrating steel drum.
Running surface of dyke should be a clean well graded 19 mm minus sand and gravel or road mulch.
The surface should be 150 mm thick, but may be reduced to 100 mm thick if load restrictions are
placed on maintenance trucks.
Dyke crests shall be kept clear of vegetation other than trimmed grass.
Landside side slopes of dyke fill and 3 metres of adjacent ground shall be kept clear of all vegetation
other than trimmed grass.
Waterside side slopes of dyke fill shall be kept clear of all vegetation other than trimmed grass.
Vegetation with a trunk/stem diameter greater than 300 mm is to be removed from ground within
2 metres of dyke toe. Small vegetation clumps are allowed on armoured waterside slopes below
dyke fill. Large trees (>300 mm) may be allowed on waterside slopes of over width dykes (top width
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•
•
•
•
•
•
•

> 9 m), but are subjected to pruning and thinning to maintain sightlines and facilitate emergency
works.
Armouring riprap shall be free of objectionable pockets of small stones and/or clusters of large
stones.
The upstream end of the riprap must be keyed into the bank or physically connected to relatively
permanent structure. The downstream end must be aligned to avoid formation of a sour hole.
Geotechnical field investigations should be conducted to evaluate strength, compressibility, and
permeability.
A permanent ROW (right-of-way) should be provided on each side of the dyke toe extending 7.5 m
from the toe for maintenance access.
No buildings or permanent structures should be located within 7.5 m from the toe of the dyke.
Utility poles shall be offset a minimum 600 m landward of the landward toe of dyke.
Overhead utilities crossing the dyke shall be a minimum of 5.5 m above the top of the dyke.

This document presents a list of deficiencies that need to be addressed prior to reaching MOE standards
based on the criteria summarized above. Following are concept designs for the highest priority
recommendations.

SURVEY, INSPECTION, AND DEFICIENCIES
During the on-site meeting between RDEK and NHC, dyking priorities and constraints were discussed. Key
RDEK concerns include:
•
•
•

the dyke is to be extended to ensure all residents within West Fernie are protected
no funding or political will is available for land acquisition
a phased approach is recommended to ease funding acquisition

From the data collected during the site inspection, a survey drawing set was generated. These drawings are
attached. A number of deficiencies were noted from the site inspection and the survey. These deficiencies
are presented in the following table along with location, priority, recommendation, and phase. Location of
listed deficiencies is based on stationing (metres) downstream of the downstream face of West Bridge along
the existing dyke profile.
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Table 1.
No.

Identified West Fernie dyke deficiencies

Deficiency

Location

Priority

Recommendation

Phase

1

Dyke < FCL

STA -300 – -025

High

Raise Dyke

III

2

Insufficient Dyke Width

STA -300 – -180

High

Widen To Land Side

III

3

Over Steep Water Side Slope

STA -300 – -025

Medium

Pull Back Slope

III

4

Access & Security To North Portion
Of Dyke

STA -280 And -025

Medium

Improve Access & Add Gate

III

5

Poor Or Lack Of Armour

STA -220 – -180

Medium

Monitor & Armour With Riprap

III

6

Insufficient Dyke Width

STA -180 – -050

Low

Widen To Land Side

III

7

Lack Of Armour

STA -180 – -050

Medium

Amour With Rock Riprap

III

8

Poor Or Lack Of Armour

STA -050 – -025

Medium

Monitor & Armour With Riprap

III

9

Access & Security To North Portion
Of Dyke

STA 000
(At Bridge)

Medium

Improve Access & Add Gate

IV

10

Insufficient Dyke Width

STA 10 – 60

Medium

Widen To Land Side

IV

11

Poor Or Lack Of Toe Armour

STA 020 – 300

Medium

Monitor & Armour Toe

IV

12

Dyke < FCL

STA 085 – 225

High

Raise Dyke

IV

13

Over Steep Land Side Slope

STA 160 – 230

Low

Get Geotechnical Approval Or
Flatten

IV

14

Insufficient Dyke Width

STA 290 – 630

Low

Widen To Land Side

IV

15

Lack Of Armour

STA 300 – 615

Low

Monitor Channel Alignment

IV

16

Overflow Channel Against Dyke

STA 300 – 400

Low

Block

IV

17

Over Steep Land Side Slope

STA 300 – 560

Low

Get Geotechnical Approval Or
Flatten

IV

18

Over Steep Water Side Slope

STA 470 – 660

Low

Confirm Side Slope, Fix If
Necessary

IV

19

Lack Of (Flood) Gate On Culvert

STA 530

Medium

Add Floodgate

II

20

Dyke < FCL

STA 575 – 700

High

Raise Dyke

IV

21

Improve Site Access Security

STA 570

Low

Improve Access & Add Gate

IV

22

Lack Of Armour

STA 615 – 670

Medium

Monitor & Armour With Riprap

IV

23

Improve Site Access Security

STA 790

Low

Improve Access & Add Gate

IV

24

Over Steep Water Side Slope

STA 850 – 920

Medium

Pull Back Slope

II

25

Riprap Failure

STA 880 – 950

Medium

Monitor & Armour Where Needed

II

26

Downstream Not Tied-In

STA 1+020

High

Extend

II

27

Vegetation Growth On Dyke

Entire Dyke

Medium

Clear Trees & Maintain

M

28

Lack Of Operation & Maintenance
Plan

Entire Dyke

High

Develop, Take Ownership, &
Maintain

V
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PHASED DYKE IMPROVEMENTS
Addressing the identified deficiencies has been separated into 4 phases in an attempt to develop
manageable tasks capable of securing funding and constructing over three to five years. An initial work
phase occurred prior to this assessment and is listed here as Phase I.

Phase I
Phase I work was completed in 2008 and consisted of the following tasks:
•
•
•

bank armouring across from Coal Creek, STA 650 to 850.
raising of the dyke from STA 700 to 850
culvert installation with flood gate for internal drainage

This work addressed the most critical dyke improvements; bank erosion threatening underground pipeline
crossings and dyking.

Phase II
Phase II consists of the following tasks:
•
•

extending the dyke west to high ground
installing a flood gate on the Mutz Creek dyke crossing

Dyke Extension
Presently the downstream end of the West Fernie dyke does not tie to high ground. A historic berm
armoured with failing riprap extends from Station 880 to 1+020 (m) – immediately downstream of where
2008 works ended. The Flood Construction Level (FCL) is 993.3 m to 993.8 m along this berm. Preliminary
survey suggests that the berm presently is at or above FCL. Not being tied-in to high ground, the berm
lowers the flood level (not the FCL) for the ground behind the berm to an elevation equal to the FCL at the
downstream end of the berm, approximately 993.3 m. Property behind the dyke appears to be
predominantly above this elevation, except for select properties south of McDonald Avenue and west of
Commons Street.
The recommended improvements associated with Phase II and Phase III have similar priority; flooding due to
the deficiencies being addressed by Phase II is likely higher risk but lower consequence than the deficiencies
assigned to Phase III. Three optional alignments are possible for the extension of the dyke, all with their own
complications (see attached drawing “Phase II – Proposed Dyke Extension”);
1. following the right bank of the Elk River crossing the outlet of McDonald Pond to Hwy 3
2. following the high bank north of McDonald Pond towards Hwy 3
3. extending the dyke along the south side of McDonald Pond – set back from the Elk River
Alignment 1 – Dyke right bank of the Elk River’s existing main channel
Extending the dyke west along the right bank (facing downstream) of the Elk River is initially desirable as it
would primarily be a 600 m extension of the existing dyke and berm along the bank. This property is

Regional District of East Kootenay
February 24, 2010
Page 6
government land and this alignment should not require any land or ROW (right-of-way) acquisition.
Additional advantage is that the tie-in point is roughly 200 m downstream of the properties to be protected,
and flood levels could be reduced to an elevation (approximately 992.7 m) below the protected properties
with that scale of extension without tying into the high ground at Highway 3 and thus without requiring the
blockage of McDonald Pond’s outlet channels. Unfortunately, this alignment is not hydraulically or
environmentally desirable because of the following;
•

•

•

•
•

Blocking off the substantial right bank floodplain is not expected on its own to increase upstream
flood levels. However, this reach has been plagued by past ice jams (NHC, 2006). Constraining
the river and its floodplain limit the opportunities for ice and flow to bypass such jams, and could
therefore be responsible for increasing flood levels under ice jam scenarios.
Coal Creek enters the Elk River 200 m upstream of the proposed dyke extension, delivering
significant sediment load (sand, gravel, and cobble). The wide floodplain downstream of the
existing end of the West Fernie dyke currently provides room for temporal deposition of this
sediment and resulting lateral channel shifts. McDonald Pond is remnant of past channel
alignments. Historic air photographs (1962) show the Elk River using this floodplain area for
significant flow conveyance.
This portion of the river is highly mobile and subject to significant erosion, scour, and subtle
channel shifts. Armouring along the rivers edge would require significant volumes of rock and
ongoing maintenance to maintain acceptable levels of protection.
Construction of a dyke along the bank reduces the riparian habitat value.
Construction of a dyke along the bank isolates McDonald Pond from the river and is thus
environmentally less desirable. Ending the dyke prior to the pond outlet channels would still
require a crossing over the channels for dyke access (maintenance, inspection, & emergency
repair) while maintaining hydraulic conductivity. Such a crossing would be susceptible to ongoing blockage from upstream beaver activity.

One hydraulic advantage of this alignment is that McDonald Pond outlet channels could be left free flowing
during floods, providing an exit for internal drainage and seepage.
Alignment 2 – Dyke north of McDonald Pond
Based on hydraulic and environmental considerations, the ideal alignment would be to extend the dyke from
the 2008 works to the south end of Commons Street and continue along the historic right bank of the river,
i.e. the high bank immediately north of McDonald Pond. West of Hisketh Street the ground is high and the
dyke would only have to be between 0.5 and 1 m high. In order to develop acceptable bank slopes and top
width, a 10 to 12 m ROW would need to be acquired from the properties along the north side of McDonald
Pond. Extension of this dyke to Highway 3 would require a 420 m extension, however being set well back
from the present channel and at the extent of historic channels (recent history) erosion and scour protection
could be limited primarily to grass
Based on preliminary survey, the elevation of the western most properties north of McDonald Pond (1400
block of McDonald Avenue) are above the FCL. The proposed dyke would therefore need only to extend
120 m west of Hisketh Street with the eastern most 200 m likely able to be located on crown property, with
a total extension length of 290 to 300 m. The primary disadvantage to ending the dyke at this location, is
the dyke west of Hisketh Street would only be accessible from Hisketh Street
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This proposed solution minimizes the adverse hydraulic and environmental impacts of dyke extension
presented in the previous alignment strategy. The length of dyke is reduced if ended where high ground
north of McDonald Pond is met. Armouring of the dyke could be limited primarily to grass with periodic
monitoring for channel alignment changes. It is recommended that the dyke be set back, abandoning but
leaving in place the non-maintained historic berm west of Station 850 m.
Alignment 3 – Dyke south of McDonald Pond
An intermediary option would be to extend the dyke along an alignment south of McDonald Pond but set
back from the present Elk River bank. This alignment would still be subject to the negative hydraulic and
environmental impacts of constructing the dyke directly on the present right bank of the Elk River, however
the set back would allow for some limited riparian vegetation, limited floodplain overflow (ice and water), and
limited lateral channel shifting. The set back dyke would still be at significant risk of erosion and scour over
the coarse of a single large flood event and should therefore still be armoured, however instream work
would be minimized compared to Alignment 1. It would be advantageous to provide a crossing at the
McDonald Pond narrows to improve dyke access for maintenance, inspection, and emergency repairs. For
this alignment, the dyke likely does not extend far enough downstream to protect upstream properties from
back flooding, and therefore the crossing structure would require some form of gate that could be closed
during flooding. Once closed, pumping would likely be required to convey internal drainage and dyke
seepage flows over/through the dyke to the Elk River. There are signs of beaver activity in the area, and it is
expected on-going maintenance would be required to maintain channel conveyance and gate operation.

Mutz Creek Flood Gate
Presently Mutz Creek crosses through the West Fernie dyke roughly at Station 530 (m) via a 900 mm
diameter corrugated metal pipe (CMP a.k.a. CSP) culvert. The invert of the culvert is roughly 2.5 m below
FCL and it does not have a floodgate or manually operated gate to prevent back flow during floods. Habitat
value of the creek should be confirmed with MOE and DFO (Department of Fisheries and Oceans) and a
closure strategy developed with their cooperation (no fish reported present by FishWizard – Freshwater
Fisheries Society of BC). Installation of a flap style floodgate or any downstream end gate, will require
additional ballast over the pipe to prevent buoyant uplift during flood events.
Closure of Mutz Creek outflow during Elk River floods will additionally tax pumping requirements above local
internal drainage and seepage. Mutz Creek originates from the hill slope north of West Fernie. During Elk
River floods the creek could be diverted directly to the Elk River at the north end of Riverside Drive before it
reaches lower ground behind the dyke. Strategy to deal with Mutz Creek flows during Elk River flooding
should be incorporated in detail design of flood control strategy.

Geotechnical Investigations
Geotechnical investigations are recommended where old dykes are to be improved and extended to confirm
strength, compressibility, and permeability. Geotechnical investigations should include test pit and/or drill
tests 3 m deep below bottom of dyke, spaced 50 to 300 m to classify materials, water table observations,
and penetration testing.
Of particular concern are underlying materials prone to cause problems, such as very soft clays, sensitive
clays, native organic deposits, debris deposited by man, and loose sand. The existing dykes appear to be
constructed of alluvial gravels and sand overlying competent clay. Seepage is likely high however high
ground water levels from both the Elk River and the adjacent hill slopes are likely to result in high water table
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regardless of dyke seepage through and under the dykes. This being stated it would be prudent to conduct
geotechnical investigations of the underlying materials for future dyke extension work to ensure underlying
support is acceptable.

Costs & Timing
The steps involved with progressing Phase II from this preliminary design to construction could include; ROW
acquisition, detail design, permitting, tendering, and construction. The timing of these steps are estimated
as follows:
•
•

•
•

ROW acquisition
unknown
Detail design
6 weeks
including (with some concurrency):
o
2 weeks for geotechnical investigation
o
2 weeks for detail survey:
o
4 weeks for design, drafting, & specification
Permitting
6 – 12 weeks
Tendering
4 – 6 weeks

Some tasks may proceed concurrently, such as permitting started prior to the completion of the detail
design, and tender packages released prior to receiving all permits. The total development time is expected
to be 12 to 18 weeks. It is expected permits will be required from MOE (Section 9 – Work in and around
streams), DFO (Section 35 Fisheries Act Authorization), and possibly Navigable Waters Canada.
Construction is expected to take between 4 and 10 weeks depending on the alignment chosen and the
equipment, methodology, and expedience the contractor uses through construction. The instream work
window of least fisheries impact for the region is generally mid July through to the end of August (MOE
website). Instream work can often be extended 2 weeks earlier and 2 weeks later depending on the
seasonal weather and specific fish stages of that year.
An estimate of unit rates based on other projects in the area is listed in Table 2. It has been assumed that
the excavated material is coarse widely graded sand, gravel, and small cobble, and that this material can be
used as dyke fill without granular or geotextile filter required between it and the overlaying rock riprap.
Some finer material may need to be imported and incorporated in the dyke construction to limit seepage,
however the current cost estimates used imported bulk fill only where fill exceeded cut.
Table 2.

Preliminary Unit Cost Estimates

Item
Excavation
Bulk Dyke Fill – local materials
Bulk Dyke Fill – import
Rock Riprap
Crushed Dyke/Road Surface
Hydroseeding

Supply
N/A
N/A
45 $/m3
55 $/m3
45 $/m3
N/A

Delivery
N/A
N/A
25 $/m3
30 $/m3
25 $/m3
N/A

Place/Excavate
20 $/m3
20 $/m3
20 $/m3
25 $/m3
20 $/m3
N/A

Total
20 $/m3
20 $/m3
90 $/m3
110 $/m3
90 $/m3
2 $/ m2
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Costs for the various proposed dyke extension alignments are presented in the following tables based on the
preliminary survey.
Table 3.

Phase II Alignment 1 – Extend Dyke West Along Elk River Right Bank

Item

Unit Qty

Unit Rate

Length

Cost

STA 850 – 1020
Excavation
Bulk Dyke Fill – local
Rock Riprap
Crushed Dyke/Road Surface
Hydroseeding

29.6 m3/m
13.8 m3/m
15.0 m3/m
0.6 m3/m
5 m2/m

20 $/m3
20 $/m3
110 $/m3
90 $/m3
2 $/ m2

170 m
170 m
170 m
170 m
170 m

$100,640
$46,920
$280,500
$9,180
$1,700

STA 1020 – 1430
Excavation
Bulk Dyke Fill – local
Rock Riprap
Crushed Dyke/Road Surface
Hydroseeding

18.1 m3/m
11.8 m3/m
12.3 m3/m
0.6 m3/m
5 m2/m

20 $/m3
20 $/m3
110 $/m3
90 $/m3
2 $/ m2

410 m
410 m
410 m
410 m
410 m

$148,420
$96,760
$554,730
$22,140
$4,100

Crossing STA 1420
Total
Total + 20% Contingency

$100,000
$1,365,090
$1,638,108
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Table 4.

Phase II Alignment 2 – Extend Dyke West, North of McDonald Pond

Item
STA 850 – 890
Excavation
Bulk Dyke Fill – local
Bulk Dyke Fill – import
Rock Riprap
Crushed Dyke/Road Surface
Hydroseeding
STA 890 – 1120
Excavation
Bulk Dyke Fill – local
Bulk Dyke Fill – import
Rock Riprap
Crushed Dyke/Road Surface
Hydroseeding
ROW Acquisition

Unit Qty

Unit Rate

Length

Cost

6.9 m3/m
6.9 m3/m
10.3 m3/m
0 m3/m
0.6 m3/m
10 m2/m

20 $/m3
20 $/m3
90 $/m3
110 $/m3
90 $/m3
2 $/ m2

50 m
50 m
50 m
50 m
50 m
50 m

$6,900
$6,900
$46,350
$0
$2,700
$1,000

7.0 m3/m
7.0 m3/m
12.0 m3/m
0 m3/m
0.6 m3/m
10 m2/m

20 $/m3
20 $/m3
90 $/m3
110 $/m3
90 $/m3
2 $/ m2

230 m
230 m
230 m
230 m
230 m
230 m

$32,200
$32,200
$248,400
$0
$12,420
$5,000
$200,000

Total
Total + 20% Contingency

Table 5.

$593,670
$712,404

Phase II Alignment 3 – Extend Dyke West, South of McDonald Pond

Item

Unit Qty

Unit Rate

Length

Cost

STA 850 – 1020
Excavation
Bulk Dyke Fill – local
Rock Riprap
Crushed Dyke/Road Surface
Hydroseeding

29.6 m3/m
13.8 m3/m
15.0 m3/m
0.6 m3/m
5 m2/m

25 $/m3
35 $/m3
135 $/m3
100 $/m3
2 $/ m2

170 m
170 m
170 m
170 m
170 m

$100,600
$46,920
$280,500
$918
$1,700

STA 1020 – 1220
Excavation
Bulk Dyke Fill – local
Rock Riprap
Crushed Dyke/Road Surface
Hydroseeding

16.4 m3/m
7.8 m3/m
15.1 m3/m
0.6 m3/m
5 m2/m

25 $/m3
35 $/m3
135 $/m3
100 $/m3
2 $/ m2

200 m
200 m
200 m
200 m
200 m

$65,600
$31,200
$332,200
$10,800
$2,000

Crossing STA 1420 with Flow Gate
Total
Total + 20% Contingency

$150,000
$1,032,660
$1,239,192
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The presented cost estimates do not include taxes. Generally, a 10 to 20% contingency is added for
budgeting to account for price inflation, overruns, and unforeseeable conditions. The costs provided are
preliminary in nature, and therefore a high contingency was applied.
Alignment 2 is recommended based on the hydraulic and environmental benefit of this alignment over the
other alignments. Communications with MOE, suggests that they would be more willing to fund and approve
a project following alignment 2 versus alignment 1 or 3. The total value of the properties on the south side
of McDonald Ave west of Hisketh Street is roughly $2.8 million based on the BC Assessment web site 2009
assessment value. The ROW acquisition cost is based on this assessment with a multiple of 2. If
Alignment 2 proceeds, but ties-in at Hisketh Street without ROW procurement, than the cost of this option
would be reduced to $422,350.
Dyke Access Gates
Additional funds are recommended to improve access security with the installation of lockable gates both at
the west tie-in point and the existing access at the south end of Eckersley Street. The cost of constructing
and installing such gates are estimated at $10,000 per gate, for a total of $20,000.
Mutz Creek Floodgate
Additional funding is required to install flood control at the Mutz Creek dyke crossing. The cost of installing a
typical flap gate is approximately $15,000. If additional work is completed at the upstream end of Mutz
Creek to spill flows directly in the Elk River during Elk River flooding, then an additional
$20,000 would likely be required. However, such work would better coincide with Phase II works.
Engineering, Environment, and Project Management
In order to facilitate Phase II dyke improvements additional engineering and permit acquisition is required.
The estimated cost of this work is presented in the following table. Development of technical specifications
is included in this cost estimate.
Table 6.

Phase II Detail Engineering, Environment, and Project Management

Stage
Detail Design

Project Management
Construction
As-Built
Total

Task
Geotechnical Investigations
Detail Survey
Detail Design
Drafting
Specifications
Permitting, Tender, Contract Admin.
Engineering Support
Environmental Monitoring
Survey & Drawings

Cost
$15,000
$15,000
$5,000
$5,000
$5,000
$25,000
$30,000
$ 15,000
$15,000
$130,000
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The engineering and environmental support through the project would be less for Alignment 2 than the other
Alignments presented due to its decreased scope of work, for a total cost in the order of $98,000.
The total cost for Phase II works includes the dyke extension work ($712K to $1.6M), secure access gates
($20K), Mutz Creek flood gate ($15K), and engineering, environment, and project management ($98K to
$130K).

Phase III
Phase III is of similar priority to Phase II with a number of properties currently not protected up to the FCL
and the existing dyke structure does not lend itself to emergency works as its access and width are often not
suitable for maintenance vehicles. Phase III consists of upgrading the dyke upstream of West Bridge
including the following identified deficiencies:
•
•
•
•
•

increase dyke elevation
increase dyke width
flatten water side side slopes
improve dyke armouring
improve access and security to dyke

Phase III is proposed to be completed following Phase II, likely in a subsequent year. Some components of
Phase III preparation could be completed along with Phase II preparation work; such as geotechnical
investigations and possibly detailed surveying. Combining this work with Phase II and/or other phases may
result in cost savings.
It is recommended that during Phase III, Mutz Creek be further investigated, to see if there are feasible
options to temporarily discharge Mutz Creek into the Elk River during extreme floods prior to it reaching the
floodplain in order to minimize loading to internal drainage.
The cost for Phase III work is estimated to be between $500,000 and $700,000 depending on the amount
of existing riprap armouring that can be salvaged and reworked. Engineering, environment, and project
management is estimated to be in the order of $75,000 to $85,000.

Phase IV
Phase IV is updating the dyke from West Bridge – Station 0 – through to Station 700 (m). This reach is long
but generally requires less work than the sections of dyke addressed in Phase II and III. The downstream
half of this reach is partially protected during moderate to low flows with a wide gravel bar, but this is still an
active reach and is susceptible to erosion and scour. Deficiencies identified and recommended to be
addressed in this Phase include:
•
•
•
•
•

increase dyke elevation where below the FCL
improve armour placement (especially at dyke toe)
increase dyke width
flatten water side side slope
flatten land side side slope unless deemed acceptable for seepage and stability by geotechnical
investigations
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•
•

block overflow channel that runs along the toe of dyke
improve access and security to dyke

Dyke width is generally 3.7 m or wider. This is less than the current standard of 4 m, but may be deemed
acceptable as it does meet historic standards. Where work is being done on the dyke – such as armouring
or flattening side slopes – it is recommended that the width be increased in conjunction with the other work.
Downstream of the bridge rock riprap armouring has been bermed on top of the dyke. This material is too
high to provide reliable self-launching and should be relocated to the toe of the dyke where the armouring is
presently insufficient. The condition of the armouring varies along this reach. There is a significant amount
of rock present, but it is not continuous or in acceptable condition.
The downstream portion of dyke is on the inside of a wide sweeping bend. The dyke is primarily set back
from the main channel separated by a 10 to 20 m wide vegetated floodplain and a 10 to 30 m active gravel
bar. Dyke from Station 470 to 660 is deemed to be separated enough from the active channel that rock
riprap or other hardened armouring is not presently required. This being said, the river has been laterally
active in this reach over the past 60 years (as seen by comparison with 1962 air photographs) and the reach
should be monitored and armouring reconsidered if significant lateral changes look imminent.
From Station 660 onwards, rock riprap armouring is recommended, primarily due to the likelihood of Coal
Creek deposition accelerating lateral movement. While working in this section of dyke, existing access
should be improved with the installation of lockable gates that would allow quick and easy access for
inspection and maintenance while preventing public vehicle access.
The cost for Phase IV work is estimated to be between $450,000 and $550,000 depending on the amount
of existing materials that can be salvaged and reworked. The cost for engineering, environment, and project
management would likely be greater than for Phase III due to the increased length of the proposed works,
and is estimated to be $110,000 to $130,000.

Phase V
Prior to MOE accepting a dyke as meeting standards, the local dyking authority or proponent has to provide
an Operation and Maintenance Manual for the flood control facilities. The manual must outline seasonal
operations, inspections, and maintenance as well as operations during flood events. The document must be
signed off by the proponent as willing to perform the requirements presented in the document. Such a
manual should start to be developed as soon as possible to ensure appropriate inspections, maintenance,
and operations are being conducted. The manual will not be complete until all the flood control
improvements are made, as it will need to include as-built drawings of completed work.
The cost to develop the manual is likely in the range of $25,000 to $35,000. The work done in the previous
phases (detail design and survey) should be included in the preparation of the document. Of particular
consideration in development of the manual is to ensure appropriate and cost effective O&M procedures are
proposed that can be accepted and met by the operators.
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RECOMMENDATIONS
A number of deficiencies have been identified, and a phased approach to overcoming these deficiencies
presented to provide a manageable scope of work that can be funded and completed over a number of
years. The following table presents the estimated costs for each Phase. All 3 presented alignments for
Phase II are shown, with Alignment 2 selected assuming that ROW is not acquired and the dyke is tied into
the south end of Hisketh Street.
Table 7.

Preliminary Cost Estimates

Phase
Phase I: STA 650 to 850
Phase II: STA 850 +
Alignment 1
Alignment 2 with ROW acquisition
Alignment 2 w/o ROW acquisition
Alignment 3
Phase II: STA -300 to 0
Phase III: STA 0 to 700
Phase IV: O&M Manual
Total

Construction
Completed

With 20%
Contingency
N/A

Access Gate &
Flood Gate
N/A

Eng., Env., &
Project Mgmnt
Completed

$1,365,090
$593,670
$393,670
$1,032,660
$600,000
$500,000

$1,638,108
$712,404
$472,404
$1,239,192
$720,000
$600,000

$35,000
$35,000
$35,000
$35,000
N/A
N/A
N/A

$130,000
$98,000
$98,000
$130,000
$85,000
$125,000
$30,000

Total
Completed

$605,404
$805,000
$725,000
$30,000
$2,165,404

Initial improvement to the dyke condition could commence with vegetation management (MOE & DFO 1999):
•
•
•

Dyke crests shall be kept clear of vegetation other than trimmed grass.
Landside side slopes of dyke fill and 3 metres of adjacent ground shall be kept clear of all vegetation
other than trimmed grass.
Waterside side slopes of dyke fill shall be kept clear of all vegetation other than trimmed grass.
Vegetation with a trunk/stem diameter greater than 300 mm is to be removed from ground within
2 metres of dyke toe. Small vegetation clumps are allowed on armoured waterside slopes below
dyke fill. Large trees (>300 mm) may be allowed on waterside slopes of over width dykes (top width
> 9 m), but are subjected to pruning and thinning to maintain sightlines and facilitate emergency
works.

NHC recommends that Alignment 2 of Phase I be considered as the preferred alignment. If there are
obstacles – such as ROW acquisition – that seem unsurpassable, it is recommended that other solutions be
found along alignment 2 prior to attempting to proceed with either of the other alignments. Other solutions
may include constructing the dyke through the northeast edge of McDonald Pond, or ending the dyke at
Hisketh Street and ensuring all living space is above the FCL south of McDonald Avenue and west of Hisketh
Street. In filling some of McDonald Pond may be feasible, but would lead to a DFO HADD (harmful alteration,
disruption, or destruction of fish habitat) and require habitat compensation works. Plans should be
discussed with the regional MOE dyke staff and DFO prior to committing significant resources to ensure
support, permits, and funding are likely.
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We trust the above information is sufficient for your present needs. If you have any questions or require
additional information, please call Dale Muir in our Vancouver office at (604) 980-6011x218. We always
look forward to opportunities to work with RDEK.
Sincerely,

northwest hydraulic consultants

Dale Muir, P.Eng.
Senior Project Engineer
Included: drawings

NOTIFICATION

This document is for the private information and benefit of the client for whom it was prepared and for the
particular purpose for which it was developed. The contents of this document are not to be provided to or
used, in whole or in part, by or for the benefit of others without specific written authorization from Northwest
Hydraulic Consultants (NHC).
This proposal, all text, pictures, data, figures and drawings include herein, are copyright of Northwest
Hydraulic Consultants. The Regional District of East Kootenay is permitted to reproduce materials for
archiving and with limited distribution for permitting, engineering, and planning purposes. Any other use of
these materials without the written permission of NHC is prohibited.
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