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TECHNICAL MEMORANDUM

DATE 9 September 2024 Reference No. 1895826-029-TM-Rev0
TO Sandra Liddell, AScT, Engineering Projects Manager

District of Saanich
FROM Matt Neale, MEng, P.Eng. EMAIL matt.neale@wsp.com

CORDOVA BAY ROAD IN PKOLS (MT DOUGLAS PARK) BANK STABILIZATION, SHORT-TERM
REMEDIATION DESIGN MEMORANDUM, SAANICH, BRITISH COLUMBIA

1.0 INTRODUCTION

WSP Canada Inc. (WSP), formerly Golder Associates Ltd., has been retained by the District of Saanich (the
District) to provide geotechnical and coastal engineering services related to ongoing shoreline erosion below
Cordova Bay Road in PKOLS (Mount Douglas Park). The purpose of this memorandum is to present analysis and
recommendations for short-term remediation of the slope.

PKOLS is located on the east coast of Vancouver Island on Haro Strait, within the District of Saanich. PKOLS is
one of Saanich’s signature parks and is a popular recreation destination and important ecological resource. The
project is of interest to many stakeholders and users of the park. The park includes approximately 1 km of
shoreline characterized by high eroding bluffs, with gravel and cobbles beaches and limited informal protection at
the toe of the bluffs. Cordova Bay Road is located at the top of the bluffs and closely borders their crests,
particularly in the northern portion of the site. There are also erosional gullies adjacent to the road on the upper
slope. A site plan is included in Figure 1 following the text of this memorandum. Past studies have shown that the
bluffs are actively receding, and that the road is potentially at risk of being impacted. Cordova Bay Road is the
primary access road along the coast between PKOLS and Haro Strait. Monitoring and engineering design work at
PKOLS has an extensive history and has been ongoing since the 1980s.

The scope of work for short-term remediation design is outlined in WSP’s 2022 proposal (WSP Golder 2022) and
includes slope stability analysis, preliminary design recommendations, preparation of preliminary design drawings,
and a construction cost estimate. Short-term remediation is intended to temporarily limit the risk to Cordova Bay
Road and an existing buried water main within the right-of way while a long-term solution is developed. The short-
term remediation will focus on only the highest risk areas and is not intended to stop the erosion process in the
long-term. WSP’s 2020 project progress memorandum (Golder 2020) presents recommendations to the District
for the short-term, medium-term, and long-term.

WSP’s 2022 proposal also included a factual geotechnical and geophysical report as well as annual bluff
monitoring supported by LiDAR surveys and site inspections for a period of three years. The factual geotechnical
and geophysical report is presented under separate cover (WSP 2024). The first annual LiDAR survey was
completed on 21 February 2024 and the first annual site inspection was completed on 24 April 2024. A technical
memorandum presenting the bluff monitoring results is in progress and will be presented under separate cover.
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2.0 SURVEY MONITORING

As part of the bluff monitoring scope, WSP retained Volatus Unmanned Services Inc. (Volatus) to conduct an
airborne LiDAR survey and collect aerial imagery within the project area. Volatus completed the survey on

21 February 2024 using a DJI Matrice 300 RTK drone under the supervision of WSP staff. The accuracy of the
survey is understood to be within 20 mm.

WSP conducted a change detection analysis between this 2024 LiDAR and previous 2019 LiDAR provided to
WSP by the District. The purpose of this change detection is to identify areas of the slope that may have
undergone displacement, failure, and/or erosion over the past five years. Note that the original source of the 2019
LiDAR is not certain and appears to have a reduced sampling frequency compared to the 2024 LiDAR. For this
reason, there is some additional uncertainty in identifying small changes between 2024 and 2019.

Figures 1 to 4 following the text of this report presents the results of the change detection analysis. Figure 1
shows a plan view, with the elevation changes represented by different colours in 0.5 m increment ‘buckets’.
Areas that lost elevation are represented by warm colours, with the loss magnitude increasing with redness.
Areas that gained elevation are represented by cool colours, with gain magnitude increasing with degree of dark
blue. Note that the bucket from 0.0 to 0.5 m gain is represented by no colour. The background photo for Figure 1
was taken during the drone survey. Figures 2 to 4 present critical slope cross-sections comparing LiDAR collected
in 2024, 2019, and 2017.

Review of the change detection drawings revealed two main areas that have experienced slope deterioration over
the past five years:

1) Mid-slope scarp from Station 11+60 to 12+40 (Photo 1 in Attachment 1). The head scarp appears to
have receded about 1 to 4 m over a slope length of about 75 m. The change detection appears to show
some soil deposition immediately below head scarp, but it is also possible that failed material had been
deposited on the beach below the slope toe and subsequently been washed away by wave action. This area
of the slope has lacked vegetation cover for many years.

2) Slope toe failure at Station 9+45 (Photo 2 in Attachment 1). An area about 8 m wide, 5 m long, and 2 to
5 m deep appears to have failed near the toe of the bluff.

It was observed that the gullies on the upper slope adject to Cordova Bay Road do not appear to have
experienced significant deterioration, failure, or erosion over the past five years based on the LiDAR surveys.
Additionally, there appears to have been a minor slope failure at the toe of the slope at Station 8+50, but this is
outside of the park boundary for PKOLS (Mount Douglas Park).
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Recent inspections of the project area have found instances of subvertical slopes at the slope toe, as in Section |
and shown in lower portion of Photo 1 and in Photo 3 in Attachment 1. The slope stability analysis results at the
toe of the slope indicated a FS between 1.2 and 1.5. Note, however, that these slopes are subject to high
seepage pressures, coastal wave action, and other coastal processes that may impact their stability.

Slope stability analysis of the existing mid-slope scarps indicated a FS between 1.0 and 1.1, indicating that these
areas are susceptible to shallow slips surfaces in the short-term. The analysis also indicates that the wattle fences
would increase the FS by about 0.1, which would reduce, but not eliminate, the risk of failure in the short-term.
Note that the slope stability analysis only incorporates the increase of near-surface cohesion due to the wattle
fences, and does not include its other benefits, such as water absorption and erosion protection. The wattle
fences would also protect the soils on the slope from environmental deterioration due to wet-dry cycles, freeze-
thaw cycles, and riling, which can act the reduce the strength of affected soils. In this way, wattle fences would
help to maintain the high strength of the natural soils at depth within the slope.

4.0 SHORT-TERM REMEDIATION DESIGN

The intention of the short-term remediation design is to stabilize the slope for up to about five (5) years while a
long-term remediation solution is developed. For this reason, the short-term remediation design is only targeting
the highest-risk areas of the project area that have the highest likelihood of impacting Cordova Bay Road and the
existing water pipeline.

Based on recent site observations, slope stability analysis, and LIiDAR survey information, WSP recommends
addressing the below two areas with short-term remediation.

1)  Mid-slope scarp from Station 11+60 to 12+40 (Photo 1 in Attachment 1).
2)  Gully headwall area on upper slope from Station 10+80 to 11+00 (Photo 4 in Attachment 1).

WSP recommends addressing these areas with wattle fences. Wattle fences involve installing live local plant
species using hand tools. Refer to the Polster reports in Attachment 2 for more information on wattle fences. This
bioremediation option provides immediate near-surface support due to the benching of the wattle fences and the
shear resistance of their implanted stakes. The support provided by the vegetation will improve with time as the
wattle fences continue to grow and as other species move into the area. As previously mentioned, wattle fences
also improve the stability of the slope through erosion protection and water absorption and protect deeper soils
from deterioration due to environmental factors. Additionally, given that the wattle fences can be installed with
hand tools and use natural material, WSP believes that this solution will be less disruptive and more attractive to
the District and the public compared to other traditional engineering alternatives.

Figures 5 and 6 following the text of this report present preliminary drawings showing the proposed plan area of
the wattle fences and two cross-sections. The estimated total length of wattle fences in 3990 m, comprising

3350 m allocated to mid-slope scarp from Station 11+60 to 12+40 and 640 m to the gully headwall on the upper
slope from Station 10+80 to 11+00. The benching shown on Figure 6 will be created using existing exposed soil
and will not require soil import. Note that the extent of the wattle fences in the selected treatment areas is based
on preliminary discussion that WSP has had in recent months with Polster. WSP accompanied Polster on a site
visit on 5 June 2024, following which Polster provided more detailed recommendations on wattle fence distribution
and plant species. Therefore, the wattle fence distribution shown on Figures 5 and 6 is subject to change in a
future version of this memorandum. This will also affect the costs discussed in Section 5.
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Consideration was given to addressing other gullies on the upper slope that approach Cordova Bay Road.
However, given that they did not appear to show significant displacement between 2019 and 2024 based on the
LiDAR surveys and that they have been consistently well-vegetated, WSP judged these gullies to be lower risk
compared with the conditions observed in the gulley between Station 10+80 to 11+00. While this gully has also
not shown significant displacement based on the LiDAR, the slopes are relatively steep and generally sparse of
vegetation, and so pose a higher risk of erosion and/or slope failure. Therefore, this area would likely benefit from
installation of the wattle fences.

Other slope areas with recent failure activity, such as at the toe of the slope at Station 9+45, do not appear to
pose an elevated risk to Cordova Bay Road in the short-term. The slope angle is shallower in this area and the
crest of the slope is not anticipated to be affected within the next five years should retrogression continue at a
similar rate as from 2019 to 2024. Additionally, the slope failures at the toe of the slope are interpreted to be
related to high seepage gradients and wave action at the toe of the slope, which would require a more rigorous
design solution than wattle fences. Slope stability issues at the slope toe would be more appropriately addressed
with a long-term solution. In the meantime, however, failures at the slope toe will continue to lead to slope
retrogression and eventually pose a risk to the road in the long-term.

Implementation of the wattle fence solution does not imply that these areas will not face future slope stability
challenges. There are still several active processes that are ongoing that are contributing to slope instability,
namely high seepage pressures, coastal erosion, and surface water runoff. As failures continue to occur at the
slope toe, this will likely lead the retrogression of the mid-slope and eventually upper slopes. The timing of any
such failures is uncertain, but the LiDAR suggests about 1 to 4 m of retreat in the Station 11+60 to 12+40 area
between 2019 and 2024. Any post-installation failures at the slope toe could affect the success of the wattle fence
installations, especially from Station 11+60 to 12+40. Erosion due to surface runoff appears to have improved in
recent years due to the blocking or extension to the slope toe of drainage pipes that previously drained onto the
upper slope. Surface water drainage onto the upper slope should continue to be prevented.

5.0 COST ESTIMATE

WSP engaged their internal Applied Solutions team, which specializes in construction and cost estimation, to
prepare a Class 4 cost estimate in general accordance with the Association for the Advancement of Cost
Engineering International (AACEI) Recommended Practice No. 17R-97: Cost Estimate Classification System —
Cost Estimating and Budgeting (AACE International, 2019). Class 4 estimates are generally prepared based on
conceptual level designs and supporting project information with the level of project definition typically at 1% to
15% complete, with a target level of accuracy between -30% to +50%.

WSP’s opinion of probable cost is presented in Table 4. This table should be read in conjunction with the full
technical memorandum detailing the basis, methodology, and assumptions of this assessment, included as
Attachment 4 of this memorandum.

Note that as of 2024, Polster is estimating wattle fence construction at $100 per linear metre, up from about
$40/m in 2009 (Polster 2009) and $50/m in 2016 (Polster 2016). This price is understood to include Polster’s
costs and their hiring of a subcontractor to complete the work. This price does not include other costs, such as
WSP’s supervision during construction. Refer to Attachment 4 for a more detailed description of assumptions.
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Table 4: Opinion of Probable Cost

Item ‘ Description Total ‘
01 Contractor Mobilization/Demobilization $6,208
02 Wattle Fencing Supply and Install $548,730
03 Construction Facilities $11,898
04 Site Supervision $56,098
05 Office Management $63,865
06 Traffic Control $25,544

SUB-TOTAL EXCLUDING CONTINGENCY $712,343

Suggested Contingency Allowance @ 20% 142,468

TOTAL ESTIMATED COSTS INCLUDING CONTINGENCY (" $854,811
Accuracy Range Low (-30%) $598,368

Accuracy Range High (+50%) $1,282,216

1. Excluding federal and provincial taxes

6.0 CONCLUSION

Based on recent site investigations, site inspections, survey interpretation, and engineering analysis, WSP
recommends wattle fences be installed in two areas as short-term remediation of the eroding slope below
Cordova Bay Road in PKOLS (Mount Douglas Park). These two areas are the mid-slope scarp from Station
11460 to 12+40 and the upper slope gully from Station 10+80 to 11+00, as identified in Figure 5. WSP believes
that these two areas pose the highest risk to the stability of Cordova Bay Road in the short-term. Wattle fences
are short retaining walls built out of living plant materials that will improve the stability of near-surface slip
surfaces, protect against erosion, absorb moisture, and maintain the strength of deeper soils. Wattle fences are
installed by hand and will promote plant growth, with the result being a natural setting appropriate for a park.

The intention of the short-term remediation is to address these highest risk areas while a long-term solution is
developed. The processes that have contributed to slope instability over the past decades continue to remain
active and will continue to cause retrogression of the slope. WSP recommends that a suitable long-term
remediation plan is developed to manage the risk to Cordova Bay Road and its associated infrastructure.
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