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APPENDIX A - DIKE INSPECTIONS

The data collection included field inspections of flood infrastructure conducted on
December 3 and 4, 2009. This memo summarises the general condition of the
inspected dikes and identifies specific areas of concern or vulnerability.

Of the dikes located throughout the Cowichan floodplain, the following were
included in the dike assessment:

= Cowichan River Dike

= JUB Lagoon Dikes

» Cowichan River South Side Dike
» South Side Spur Dike

* Quamichan Dike

» Hatchery Dike

» |ee Street Dike

A.1 CowICHAN RIVER DIKE

Water Course: Cowichan River

Location: Left bank, starting at the JUB lagoons and ending at the Silver (Highway 1)
Bridge

Length: 1371 m

General Observations: High water levels on the river side of the dike prevented
observation of deterioration or damage on part of the slope and the toe of the dike.
Two culverts pass through the dike near chainage 300 and 400 allowing water to
drain from Rotary Park and flow into the Cowichan River. Near chainage 800, a
portion of the Cowichan River Dike (on the landside) was excavated and replaced
with a vertical wall of rock-filled gabions to allow more space for the athletic field. It
should be ensured that the integrity and performance of the dike was not
compromised during the alteration of the dike. Minor rutting was observed in some
locations.

Cconcerns:

1. Seepage was observed (on Nov 20) through the Cowichan River Dike near
chainage 100.

2. During the flood, water ponded in the area bounded by Lakes Road, the JUB
Lagoon Dike and the Cowichan River Dike (see Photo 3-1). The Cowichan
Dike does not connect to the JUB dikes, possibly allowing water to flow
between the dikes. After the flood had receded, possible signs of seepage
were observed near the toe of the Cowichan Dike near chainage 30.
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Furthermore, a storm sewer drains water from the City of Duncan Public Works
Yard and flows into the Cowichan River after passing under the Cowichan
River dike near chainage 30. The culvert outflow does not have a confrol
gate and signs that the pipe is cracked were noticeable near the Public
Works Yard where water was seen bubbling up through cracks in the
pavement. Similar leaks in the pipe are possible under the flooded area
closer to the dike. The source of the water observed in Photo 3-1, is likely from
one or a combination of the sources listed above.
) SRR "" i

Photo 3-1: Flooding on land side of Cowichan Dike near chainage 10.

3. Vegetation (including large trees) is present in or near the dike on the river

side.

A.2 JUB LAGOON DIKES

Water Course: Cowichan River and Somenos Creek

Location: Upstream of the confluence of Cowichan River and Somenos Creek
Length: 1542 m

General Observations: High water levels on both the river side and the lagoon side
of the dike prevented a complete assessment of deterioration or damage on the
lower part of the side slope and the toe of the dike. Fast flowing water was
observed in a side channel running parallel to the dike.

Concerns:

1.

Portion of the dike on the south of the middle cell (cell #5) is lower than the
rest of the lagoon dike. It is suspected that the dike was overtopped during
the flood along that lower portion but it is known that the water level in the
lagoon was higher than the dike crest elevation. Effluent from the lagoon
flowed over the dike and into the river.

Vegetation (including large trees) is present in and near the dike on the river
side (see Photo 3-2).
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Photo 3-2: Trees growing along crest of dike and near the toe on the river side.

A.3 CowICHAN RIVER SOUTH SIDE DIKE

Water Course: Cowichan River

Location: Right bank, connects to the South Side Spur Dike downstream and ends at
the Silver (Highway 1) Bridge

Length: 1022 m

General Observations: High water levels on the river side and overgrown vegetation
obstructed the complete assessment of deterioration or damage on the lower side
slope and toe of the dike. Large boulders prevent vehicle access along the dike
crest. In localised areas, minor erosion was observed near the toe of the dike.

Concerns:

1. Overgrown vegetation (including large frees) is present in and near the dike
on the river side and land side.

2. Thin bank protection or loss of riprap protection in some locations.

A.4 SOUTH SIDE SPUR DIKE

Water Course: Cowichan River

Location: Right bank, starts roughly 400 m upstream from the Cowichan River and
Somenos Creek confluence and connects to the Cowichan River South Side Dike
upstream
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Length: 645 m

General Observations: High water levels on the river side and overgrown vegetation
obstructed the complete assessment of deterioration or damage on the lower side
slope and toe of the dike. Debris prevents vehicle access along the dike crest.
Water was flowing around the downstream end of dike and floods area between
the dike and the Mission Road Dike.

Concerns:

1. Overgrown vegetation (including large frees) is present in and near the dike
on the river side and land side.

2. No riprap protection along the maijority of the dike. Note that fast flowing
water was observed on the river side of the dike.

3. Significant erosion was observed along a 200 m-long section of the dike.
Also, there was erosion due to fast currents along the toe and side of dike
(see Photos 3-3 and 3-4).

Photos 3-3 and 3-4: Erosion due to fast currents between chainages 500 and 600.

A.5 QUAMICHAN DIKE

Water Course: Cowichan River

Location: Left bank, starts roughly 400 m downstream from the North/South
Cowichan River fork and ends roughly 400 m downstream of the Cowichan River
and Somenos Creek confluence

Length: 1300 m

General Observations: High water levels on the river side and overgrown vegetation
obstructed the complete assessment of deterioration or damage on the lower side
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slope and toe of the dike. Fast flowing water was observed along the unprotected
river side of the dike. Water was flowing around the downstream end of the dike
and north into Priest’s Marsh on the land side of the dike.

Concerns:

1. Overgrown vegetation (including large frees) is present in and near the dike
on the river side and land side (Photo 3-5).

R

¥

Photo 3-5: Vegetation and large trees growing on both sides of Quamichan Dike.

2. No riprap protection along the majority of the dike. Note that fast flowing
water was observed on the river side of the dike.

3. Uprooted tree and significant erosion of the dike was observed on the land
side of the dike near chainage 1000. A small (how dry) channel with
evidence of fast flows caused the erosion which led to the uprooting of the
tree (Photos 3-6 and 3-7).

& ".-'- ' ‘}ﬂ b, ; .

B

Photo 3-6: Eroded side of Quami uprooted
tfree and erosion of the Quamichan Dike (land side) near chainage 1000.
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4. Significant erosion along dike near

Ty,

chainage 100 (Photo3-8).

flo & ve. T o %

Photo 3-8: Gradual erosion of the Quamichan Dike (river side) near dike chainage
100.

A.6 HATCHERY DIKE / MISSION ROAD DIKE

Water Course: Cowichan River

Location: Right bank, dike starts roughly 400 m downstream of the North/South
Cowichan fork and connects to the Mission Road Dike upstream

Length: 1300 m

General Observations: High water levels on the river side and overgrown vegetation
obstructed the complete assessment of deterioration or damage on the lower side
slope and toe of the dike. Fast flowing water was observed along the unprotected
river side of the dike. An intake structure (near chainage 1300) was built through the
dike to allow conveyance of flow from the river side to habitat channels found on
the land side of the dike. Water flows around the downstream end of the dike and
backwaters on the landside of the dike in side channels that are now isolated from
the main channel.

Mission Road Dike is completely overgrown with vegetation past chainage 300 and
is not accessible by foot.

Concerns:

1. Significant erosion and loss of riprap protection was observed at dike
chainage 400 (see Photo 3-9).
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Photo 3-9: Significant erosion and loss of riprap protection

2. Erosion along Mission Road Dike near chainage 200 (Photo 3-10).

Photo 3-10: Erosion along Mission Road Dike.

3. Overgrown vegetation (including large trees) is present in and near the
dike on the river side and land side of both Hatchery and Mission Road
Dike(Photo 3-11).

Photo 3-11: Overgrown vegetation on Mission Road Dike.
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A.7 Lee DIKE

Water Course: Rotary Creek/Fish Gut Channel

Location: Left bank, non-standard and temporary dike along Lee Street residents’
rear property line

Length: ~100 m
General Observations:

High water levels on the river side and overgrown vegetation obstructed the
complete assessment of deterioration or damage on the lower side slope and toe of
the dike. Fast flowing water was observed along the unprotected river side of the
dike. The non-standard dike was raised with sandbags as part of emergency
protection installed in November 2009 (Photo 3-12).

Concerns:
1. Dike was overtopped during recent flood event (prior to sandbagging).

2. Trees, fences, and decks are in or near the dike.

N

Photo 3-12: Dike raised with sandbags.

3. Dike does not appear to be impermeable and seepage is suspected.
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APPENDIX B - 2009 INTEGRATED FLOOD MANAGEMENT PLAN
GOALS AND STRATEGIES

In September of 2009, NHC presented the CVRD and its partners with an Integrated
Flood Hazard Management Plan for the Lower Cowichan Valley. As part of this
project three project goals and ten guiding strategies were defined as follows:

Goal 1

The plan should aim to reduce flood risk o all communities on the floodplain, while
protecting aquatic and riparian habitat and addressing the cultural values of the
rivers.

Goal 2

The plan should promote innovative methods of flood hazard management to
minimize short and long-term economic, environmental and social costs and where
possible, provide an increase in the environmental and social capital of the region.

Goal 3

The plan should be achievable and should be supported by project stakeholders
and the community at large. And, tools and recommended actions should be
sustainable in the long-term.

Strategy 1: Return the rivers to a more naturalized state. The Cowichan River has
been artificially straightened and confined by riprap and dikes. This type
of channelized river generally requires a high degree of maintenance
and repair. It also adversely impacts fisheries habitat by reducing habitat
complexity. Therefore, restoring the river to a more “naturalized” channel
configuration that has room to convey water within a broad floodway
should be a part of a long-term strategy

Strategy 2: Sustain the natural state of existing floodplain. Remaining undeveloped
floodplain areas should be sustained in a natural state. And, initiatives
should be compatible or be integrated with programs that protect and
enhance aquatic and riparian habitat

Strategy 3: Site future development in areas with low flood hazard and low habitat
sensitivity. Future development should be sited in areas with low flood risk
and low habitat sensitivity

Strategy 4: Ensure new or upgraded flood protection structures do not adversely
increase the overall flood hazard. Based on past experience along the
river, a “no-net adverse impact” flood level policy for future
developments on the floodplain, including future diking and flood
protection works, is needed. Constructing new dikes or extending existing
ones should not increase the risk of flood damage in other vulnerable
areas
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Strategy 5: Decrease vulnerability of existing development areas: Where key
infrastructure and residential areas currently lie on the floodway and
cannoft easily be moved, decrease the vulnerability of these people and
structures. This can be achieved through floodproofing of existing
structures, and through improvements to public education, flood
warning and flood response systems.

Strategy 6: Mitigate impacts of high flows on mainstem. Impacts of high flows on
mainstem should be mitigated by facilitating flow through suitable off-
channel habitat

Strategy 7: Maintain channel conveyance. Consider and maintain sites of debris
jams and debris/gravel accumulation. An *adaptive” maintenance
approach that incorporates habitat enhancement as part of channel
maintenance is needed

Strategy 8: Create accessible and sustainable tools for flood management. New
tools developed for the project need to be designed so they can be
used interactively and dynamically for emergency management,
improved landuse planning, public awareness and education

Strategy 9: Promote basin-wide planning initiatives. Basin-wide planning is important,
particularly since most of the flood water, sediment and debris originates
upstream of jurisdictional boundaries in the basin headwaters.

Strategy 10: Monitor and maintain flood management program. Monitoring and
maintenance are essential components of a flood management
program. This should not just apply to dikes or bank protection works, but
the channel as a whole.
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